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Ms. Verveer,

Attached are the documents that we discussed this morning concerning the
establishment of the Military and Veterans Health Coordinating Board. This,
'hopefully, will provide background information for you on the Board, and will
prepare you for Tuesday’s meeting with our Executive Director, Dr. Robert
Claypool.

1f I can be of further assistance to you, please let me know.

Edwina Underwood
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FOR IMMEDIATE RELEASE
January 13, 2000

NEW MILITARY AND VETERANS HEALTH COORDINATING BOARD
EXECUTIVE DIRECTOR NAMED

Washington, D.C. — The newly created Military and Veterans Health
Coordinating Board (MVHCB) today announced its first executive director, retired
Army Major General Robert G. Claypool, M.D.

President Clinton established the MVHCB 1o ensure a fully coordinated,
interagency approach to protect the health of servicemen and women, veterans
and families. The principal members and co-chairs of the board are the
Secretary of Defense, the Secretary of Health and Human Services and the
Secretary of Veterans Affairs. Appointees from each of the departments will
serve on the board's work groups to accomplish the recommendations of
Presidential Review Directive-5 (PRD-5).

PRD-5, "A National Obligation: Planning for Health Preparedness for and
Readjustment of the Military, Veterans, and Their Families After Future
Deployments,” laid out a comprehensive set of goals, objectives and strategies
addressing the areas of deployment health, research, recordkeeping, and risk
communication that built upon lessons leamed from past deployments.

-more -
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TO: Reviewers
.

ST/
FR:  Robyn Y. Nishimi, /?t; 0
I
RE:  Agency Reviews of Draft Final Report
DA:  October 31, 1996

Enclosed for your review is a copy of the Advisory Committee’s draft Final Report. |
greatly appreciate your reviewing the document for factual content. You will notice that
portions of the document have been reproduced on Copisafe® paper: Such pages
cannot be photocopied or faxed successfully. Your copy also has been numbered and
otherwise marked, and it must be returned to us at the end of the review period.

As previously discussed with the interagency working group, this document is being
delivered for you to review and then transmit comments to your agency’s review
coordinator, who will assemble a single, consensus review to be forwarded to the
Committee. Any requests | receive to obtain the manuscript from individuals at the
agencies will be referred to my points of contact: Cliff Gabriel, Scott Harris, Mary Beth
Donahue, and Harold Gracey. Additionally, any calls or communications with
comments or reviews from individuals will be similarly handled.

The single, consensus review of the draft from each contact MUST be, without
exception, returned to the Committee's office no later than 12 noon (not 1,2,3 or
close of business) on Friday, November 8, 1996. Again, your copy of the draft
also must be returned, intact, to the Committee offices; a pre-addressed Federal
Express label is enclosed.

| cannot overemphasize the importance and firmness of the 12 noon, November 8th
deadline. We appreciate the difficulties associated with the short timeframe, but such a
schedule is necessary if the Committee is to deliver the Final Report to the President
by the end of the year. For your information, the Committee will hold its final meeting
on November 13, 1996, 9:00 am - 5:00 pm, ANA Hotel, 2401 M Street, NW.

Many thanks in advance for your assistance. The Committee and staff greatly
appreciate your efforts. If you have questions about the review process, please do not
hesitate to contact me at 202/761-0066, FAX: 202/761-0310.

1411 K Street, N.W. // Suite 1000 / Washington, D.C. 20005-3404 « Phone 202.761.0066 « Fax 202.761.0310
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CHAPTER 1: INTRODUCTION

Caring for veterans is not a national option or a partisan program. It is a national
tradition and a national duty. ... There are thousands of veterans . . . who served
their country in the Gulf War and came home to find themselves ill. . .. Just as we
relied on these men and women to fight for our country, they must now be able to rely
on us to try to determine what happened to them in the Gulf and to help restore them
to full health. We will leave no stone unturned.
-- President Clinton
March 6, 1995
Approximately 697,000 men and women served in Operations Desert Shield/Desert Storm (table 1-1)
from August 1990 to June 1991. Americans who fought the Gulf War differed from any force in U.S.

history: there were more racial and ethnic minorities, more women, more parents, more

individuals—activated members of the Reserves and National Guard—uprooted from civilian jobs.

During the war, U.S. troops suffered 148 combat deaths and 145 deaths due to disease or
accidents, and 467 individuals were wounded. Even in the face of these relatively low casualty rates,
national leaders anticipated some post-conflict health concerns and initiated programs to address
them. The first programs focused on helping veterans readjust to civilian life and cope with the
stresses of war. Lessons learned from the Vietnam era prompted officials in the Department of
Defense (DOD) and the Department of Veterans Affairs (VA) to provide counseling services (from
family therapy to treatment for post-traumatic stress disorder) throughout the war and through the

return stateside.
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Despite these efforts, some men and women began to experience debilitating illnesses soon
after retuming from the Gulf. Commonly reported symptoms included fatigue, muscle and joint pain,
memory loss, and/or severe headaches. When several Gulf-deployed members of an Indiana Army
National Guard unit reported these symptoms in early 1992, DOD sent in a research team to conduct
an epidemiologic study; the team found no evidence of an outbreak of disease. VA
contemporaneously established a health registry where Gulf War veterans could report their
symptoms. Reports came in, but answers about the nature and cause of the illnesses remained

elusive.

THE GOVERNMENT’S INITIAL RESPONSE
Well aware of the problems generated by mishandling Vietnam veterans’ health concems, the
govemment took several actions, including the following, to address questions about health and Gulf
War service:

e VA and DOD established medical programs to identify and treat Gulf War veterans’

illnesses.

o Congress and the Executive branch worked together to provide disability compensation

for veterans whose illnesses could not be diagnosed.

e VA and DOD joined with the Department of Health and Human Services (DHHS) to
conduct research on the prevalence, nature, and possible causes of Gulf War veterans’

illnesses.

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

1-2



19

20

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

By early 1995, the clinical evaluation programs had enrolled more than 49,000 veterans and
the research portfolio included more than 30 studies. Many medical and scientific experts—from
inside and outside the government—had reviewed the government’s efforts (figure 1-1). Still, a
substantial number of Gulf War veterans did not have the answers they sought—about what kind of
illnesses they had, about exposures in the Gulf region that might have made them sick, or about the

strength of the country’s commitment to its veterans.

To make sure the government was doing all it could as quickly as it could to get answers,
President Clinton issued Executive Order 12961 on May 26, 1995, to establish the Presidential
Advisory Committee on Gulf War Veterans’ Illnesses (appendix A). For the first time, a single body
would conduct an independent, open, and comprehensive review of all facets—risks, diagnosis,

treatment, and research—related to health issues and Gulf War service.

THE ADVISORY COMMITTEE

Securing a healthy future for Gulf War veterans is important to all Americans. As First Lady Hillary
Rodham Clinton noted at the Committee’s first meeting in Washington, DC, on August 14-15, 1995,
“We owe them that much, and more.” The President charged the Committee to review the full range
of government activities relating to Gulf War veterans’ illnesses, including:

e research,

e coordinating efforts,

e medical treatment,

e outreach,
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e reviews conducted by other governmental and non-governmental bodies,

e risk factors, and

e chemical and biological weapons (appendix B).
The Committee—a 12-member panel made up of veterans, scientists, health care professionals, and
policy experts (appendix C)—has been directed to issue its findings and recommendations to the

President through the Secretaries of Defense, Health and Human Services, and Veterans Affairs.

The President made clear his belief that only an open government is a responsive government.
The Committee has operated under the Federal Advisory Committee Act, conducting its business in
open meetings and providing the opportunity for comment from members of the public at each event.

Additionally, the Committee received written submissions for consideration throughout its process.

With the assistance of a full-time staff and consultants (appendix D), the Committee held ten
full Committee meetings and eight focused panel meetings around the country from August 1995
through November 1996 (appendix E). We heard invited testimony at each meeting, and transcripts of
our proceedings, and other relevant information, were posted on the Committee’s homepage on the
World Wide Web. Staff held inhouse consultations, received briefings, conducted literature surveys,

interviewed veterans, and reviewed government records throughout our tenure.

On February 15, 1996, we delivered our /nterim Report. In accordance with our mandate, this

Final Report is being delivered by December 31, 1996.

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

1-4






Figure 1-1 — Key Committees on Gulf War Veterans’ Illnesses

February 1991
End of Persian Gulf hostlties
1992
August 1992
ExpertPanel on Petroleum Tancty
Sponsor. DO
1993
July 1933
October 1933 Office ol Technology Assessiment
Instituts of Medicne Workshop on Persian Gu¥ Health
Comvmitiee to Review the Health Consequences of
Sesvice During the Persian Gu¥ War
- VADOD
pooner: Decamber 19%3-une 1994
Defense Scence Board
Sponsor. 000
135 January 1994°
Persian Gulf Vetesans Coondinaing Board
Fetruay 004° Sponsor: OOOMHSNVA
Persian Guff Expent SGentific Panel
Sponsar. VA \
National instiutes of Health
Technaiogy Assessirent Workshop Paned May 1994
Sponsar: DOOHHS/VAEPA Or. Harmison Spencer
Dean, Tulane University School of Pudic Health
Independent Counsal
Sponsor. 00D
June 1994
instute of Medicine
Cammifiee bo Review DO0’s Camgxehersive
Cinical Evaluaton Program
Sponsor. DOO
March 1995° 1995
Senicx Level Oversight Panel,
Persian Gulf lnvesSgaton Team,
and Dedassificaton Program
—Sponsor—H60

Presidential Advisory Committee on Gulf War Veterans’ llinesses*

May 26, 1995

* Curmrent Committee/Group







DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

success of these programs. Our analysis revealed some relatively simple ways for DOD and VA to
receive feedback on the utility of various outreach programs and a critical need to present information

more clearly to veterans. We made the following recommendations:

N o v o

21
22
23
24

25
26
27

28
29
30

Operators at the DOD Medical Registry Hotline, DOD Incident Reporting Line, and VA
Helpline should be instructed to ask “How did you find out about this number?” as a
method of qualitatively measuring the success of the different methods for publicizing the
numbers.

In the next Comprehensive Clinical Evaluation Program end-of-evaluation questionnaire,
which participants answer when the initial evaluation is completed, DOD should include a
question about satisfaction with the referral provided by the Persian Gulf Medical Registry
Hotline.

DOD and VA should utilize more refined performance measures to determine how well
outreach services are reaching concerned parties. Caller volume data are not adequate.

To assist the general public in interpreting the declassified intelligence documents on
GulfLINK [a DOD site on the World Wide Web], DOD should prepare a user’s guide.
This guide should explain in general terms the various sources of intelligence information,
how they may differ in quality and reliability, and how intelligence analysts compile and
evaluate reports from a variety of sources in the field to obtain corroboration before
preparing a final assessment. This guide should be featured prominently on the GulfLINK
home page.

In its outreach campaign, VA should forego use of the term “priority care.” VA should
state clearly that Gulf War veterans are entitled to receive the Persian Gulf Health Registry
examination free of charge, including any diagnostic testing found to be medically
necessary and counseling regarding findings.

VA should make its broadcast public service announcements (PSAs) about the toll-free
Helpline more explicit. The PSAs should include brief explanations of the purpose of the
Helpline and the referral process for the Persian Gulf Health Registry.

Future conflicts are likely to generate controversial and unexplained health concems, and
DOD and VA should anticipate the need and plan for outreach services and implement
them expeditiously.
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Departmental Responses
The departments have been responsive to these recommendations, though full implementation will

require a long-term commitment that the Committee is not in a position to evaluate.

Issues New to This Report

To complete our work, the Committee continued the evaluation of outreach to Gulf War veterans
conceming benefits and medical services. In addition, we examined the issue of risk communication
and whether DOD and VA are communicating effectively with Gulf War veterans about the health

risks associated with service in Southwest Asia.

Outreach Concerning Benefits and Medical Services
For this report, the Committee evaluated outreach efforts (i.e., education and publicity) associated
with special government-sponsored readjustment programs, outreach to specific populations of Gulf

War veterans, and military broadcasts.

Outreach component of readjustment programs. Immediately following the Gulf War, VA’s Vet
Centers and Persian Gulf Family Support Program (PGFSP) provided services to assist Gulf War
veterans and their families in the post-conflict readjustment process. VA’s staff for these programs
performed a significant amount of outreach about the readjustment services available to active duty
and veteran populations. As veterans began to report illnesses and as the government established
clinical procedures to evaluate Gulf War veterans, the outreach aspects of Vet Centers and PGFSP

continued to educate the public. Both programs quickly mobilized comprehensive outreach efforts

DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE
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and offered a more targeted and directed approach than subsequent DOD or VA efforts, which

focused on hotlines and public service announcements (PSAs).

Vet Centers. Congress authorized Vet Centers in 1979. The centers initially offered a range of services
to Vietnam veterans, including psychotherapy and counseling, referral and aftercare for substance
abuse, crisis intervention for acute symptoms, employment and educational counseling, assistance with
upgrade of military discharge, education of community professionals and the public, consultation and
input into V A assessments and service decisions at VA Medical Centers (VAMCs), and intensive
networking and referral interactions with other community agencies.' VA’s Readjustment Counseling

Service (RCS) administers the Vet Center program.

All veterans of conflicts are eligible for Vet Center services. In 1991 RCS directed Vet Center
staff to educate themselves about the Gulf War experience by setting up briefings with recent active
duty and veteran returnees. Information gathered via the briefings was presented to an RCS
committee, which decided to place programmatic emphasis on meeting the special needs of women
veterans and families of veterans. Vet Center staff have seen more than 69,000 Gulf War clients since
May 1991. Gulf War clients comprise the largest percentage of the post-Vietnam era group of clients

during this period (RCS 6/96).

Vet Centers operate with considerable autonomy. Each center is staffed by a team leader—

typically a social worker or clinical or counseling psychologist—two or three counselors, and an office

' These services were designed to manage PTSD, which was the primary readjustment concern.
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manager. Most centers are nonthreatening spaces located away from the local VAMC (which
continues to provide administrative support in the form of supplies, personnel, fiscal processing, and

other logistical services). Most staff at Vet Centers have military experience.

Persian Guif Family Support Program. Congress established an additional resource for readjustment

counseling through Public Law 102-405, which directed that VA provide readjustment assistance
specifically to Gulf War veterans; the department established PGFSP on October 1, 1992. VA’s
Social Work Service designed and implemented PGFSP based on recommendations from a task force
of officials from VA, DOD, the American Red Cross, and the National Guard. The task force
recommended PGFSP include: aggressive community outreach and coordination with National
Guard and Reserve Units; case management of clinical services® available at VAMCs, Vet Centers,
community agencies, and through contract services not provided by VAMC:s; staff training and
education components; program evaluation; and national clinical coordination. Acknowledging the
essential role families play in the readjustment process, PGFSP architects included marriage and
family counseling in the program and provided these services to spouses and children of veterans

(Campbell et al.).

Congress appropriated $10 million per year for PGFSP for a two-year period. VA initiated
the program at 36 VAMC:s in the 26 states with the largest populations of formerly activated National
Guard and Reserve troops. The size of the Gulf War veteran population within a VAMC region and

empirical projections of the regional need for post-conflict readjustment counseling dictated staffing

2 Initially, treating post-traumatic stress disorder (PTSD) was the primary focus of clinical services.
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and funding at each site. A member from each participating VAMC’s social work staff was
designated PGFSP Coordinator and attended a one-week training session. Training emphasized
developing effective working relationships with community agencies, establishing clinics appropriate
for the client population, creating outreach goals and strategies, developing assessment and treatment
goals, using therapies based on clients’ needs, and providing counseling services to veterans and their
families. Following training, coordinators integrated PGFSP into their VAMC infrastructures and

educated hospital personnel about the evolving policies pertinent to Gulf War veterans.

Initially, the program provided services to assist veterans with readjustment difficulties, but in
response to concerns about emerging illnesses among Gulf War veterans, coordinators conducted
regional Gulf War illness-related outreach and enrolled clients into VA’s Persian Gulf Health
Registry (1-800-PGW-VETS). In conducting regional outreach, coordinators briefed Guard and
Reserve units, local veterans service organization (VSO) chapters, state veterans services offices, and
grassroots family support groups. Coordinators focused on general information about PGFSP, the
illnesses experienced by some Gulf War veterans, and VA’s Registry. They also prepared PSAs and

gave interviews to local civilian and military media.

Most coordinators appeared to develop a close relationship and personal knowledge of the
veterans and active duty community within the region. They tailored appropriate outreach efforts,
such as periodic newsletters, brochures distributed throughout the area, and hotline numbers for
contacting the local PGFSP. Coordinators also organized “Persian Gulf Health Days” for veterans

and the general public, holding them on weekends to maximize attendance. These day-long events
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often offered educational seminars on illnesses, traumatic stress, and VA benefits, and brought in
representatives from VSOs, state and municipal veterans affairs offices, and interested community
groups. Participating veterans had the opportunity to enroll in VA’s Registry and, at some sites, the

Registry examinations were conducted on the weekend as well.

PGFSP coordinators at the 36 sites closely monitored the services provided under the
program’s initial two-year period. More than 2,800 outreach briefings were conducted for
approximately 70,000 persons, and approximately 22,000 PGFSP outpatient visits were made by
veterans and family members nationwide. Funding for the program ended September 30, 1994
(Murphy et al.). Some VAMCs continued to fund aspects of PGFSP, incorporating them into the
facility’s general budget. Most coordinators, however, returned to their original positions, and after
the program ended, spouses and children had to contact Vet Centers to receive free counseling

services.

Transition Assistance Program. The National Defense Authorization Act of 1991 (Public Law 101-
510) authorized DOD, VA, and the Department of Labor (DOL), to provide comprehensive transition
assistance for service members separating from active duty. The departments developed a
Memorandum of Understanding (MOU) that established the three-day Transition Assistance Program
(TAP) and assigned each department responsibilities for its implementation: DOL coordinates
implementation; DOD arranges the participation of service members and provides logistical support;

and VA presents veterans benefits information. TAP workshops continue to be held periodically at
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major U.S. military institutions in the United States and overseas, and service members are directed

to attend within a 180-day period before separation.

TAP’s main objective is to prevent and reduce long-term unemployment problems among
veterans by educating them about goal setting, decisionmaking, labor market information, and job
search techniques. The interdepartmental MOU, however, also established a high priority for
informing veterans about VA benefits. Benefits briefings typically take four hours, during which
benefits and application procedures are discussed; there is no standard syllabus for this discussion. It
is plausible that briefings include information about DOD and VA clinical programs designed for
evaluating Gulf War veterans and their families, but no evidence exists to suggest these programs are

mentioned.

Outreach to women veterans. More than 40,000 women served in the Kuwaiti Theater of Operations
(KTO). Cognizant of the increased role of women in the armed forces and specific medical needs
they could have, Congress authorized new and expanded services for women veterans at VAMCs and
Vet Centers in the Women Veterans Health Program Act of 1992 (Public Law 102-585). Every
VAMC has a Women Veterans Coordinator who coordinates outreach as well as clinical services.
Vet Centers also are active in providing outreach about specific VA programs for women and in
building referral networks for non-VA medical and social services. RCS has a Women Veterans
Working Group that has published information on specific health issues related to women veterans

and guidance for outreach to this population (RCS 1995b).
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Outreach to Latino veterans. New Mexico, Texas, California, Arizona, Florida, and Illinois, as well as
the metropolitan areas of Boston, New York City, Chicago, and Milwaukee, have large Latino
veteran communities. Vet Centers and VAMC:s in these regions typically have a Spanish-speaking
staff member who can bridge potential language difficulties and potential cultural barriers to full
utilization of the Vet Centers by the Latino veterans community. VA outreach unique to this
population includes establishing relations with Latino VSOs, working with Spanish language media
to publicize VA programs, and acting as a liaison with other VSOs and VA personnel for assistance

in filing disability compensation claims (RCS 1995a).

Military Media
The American Forces Information Service (AFIS) and its broadcasting arm, the Armed Forces Radio
and Television Service (AFRTS), comprise the bulk of DOD’s internal information services. AFRTS
delivers radio and television programming for service members overseas and aboard ships. AFIS
oversees the European and Pacific editions of the Stars and Stripes newspapers and the
approximately 1,100 military-funded newspapers in the United States and overseas. AFIS also has
produced several media products on Gulf War veterans’ health issues. Military media activity have
undertaken the following activities related to Gulf War veterans’ illnesses:
e Since early 1992, Stars and Stripes has printed 118 stories with headlines related to Gulf
War veterans’ health issues. The coverage appears to be similar to the civilian media,
intermittently covering topics as issues evolve. Circulation for the papers is 75,000

worldwide, with readership estimates at 175,000.
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e Since early 1994, the AFRTS has broadcast 19 television and 43 radio spots on Gulf
War-related health issues to an audience estimated at one million people stationed
overseas and aboard ships. Although a few print stories and broadcast spots
communicate how to register for either the DOD or VA clinical programs, most are

general news stories on research efforts.

o AFIS also produces an Internal Information Plan—a collection of single-page briefs on
topics of interest to military personnel, such as voter registration, drug and alcohol
abuse, equal opportunity, and military benefits. The Plan is distributed to Public Affairs
Officers at all units throughout the military, and they are encouraged to disseminate this'
information to service members. In 1996, a “Persian Gulf Illnesses” brief explaining
DOD’s Comprehensive Clinical Evaluation Program (CCEP) was added to the Plan, but

the toll-free hotline for this service was not listed (1-800-796-9699).

Risk Communication

The Committee first examined the government’s outreach programs designed to inform veterans
about their benefits. Outreach cannot stop there, however, when veterans have so many questions
about the health risks of service in the Gulf. The next phase of outreach examined by the Committee

is risk communication.

Risk communication is a multi-step process that involves building a communication plan with
specific short- and long-term objectives and using language understandable to lay persons. Risk

communication also requires analyzing the affected community to determine effective methods of
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presenting health information, sustaining the communication process over a period of time to give the
community an opportunity to increase its awareness and understanding, and establishing an open
process of information exchange between the communicating agency and the affected community.
Finally, any strategy must include evaluation of the performance of particular programs (Burke, Dan,

Doble, Schulte, Tinker).

Risk communication is a challenge, but there is a broad theoretical and experience base on
which DOD and VA can draw. Several federal agencies, including the Environmental Protection
Agency (EPA) and DHHS’s Agency for Toxic Substances and Disease Registry (ATSDR), have
developed programs for risk communication with the public about environmental issues and health
risks (Chess). The National Institute for Occupational Safety and Health (NIOSH) conducts a
function of risk communication known as worker notification, in which at-risk industrial workers
participating in epidemiologic studies are informed of the study results. This step provides the
participants probabilistic information regarding the possibility or risk of experiencing health effects
from exposures (Schulte). The National Academy of Sciences (a private sector body that often
prepares reports for the government) has published several theoretical and practical guides that

emphasize the importance of risk communication in public health (NRC ‘83, ‘89, ‘96).

The scenario of Gulf War participants who were subjected to various potential risk factors
during a specific length of time is comparable to an industrial setting where workers are exposed to
potentially hazardous agents. Additionally, the epidemiologic and clinical studies designed for Gulf

War veterans are analogous to studies in which appropriate worker notification measures would be
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considered. Although a military conflict may be a far more complicated operation than the typical
industrial setting, the risk communication experiences of several federal agencies and private
institutions provide a suitable framework against which risk communication efforts for Gulf War

veterans can be evaluated and compared.

Federal risk communication with Gulf War veterans. Most DOD and VA outreach efforts concentrate
on publicizing the clinical evaluation programs and then referring participants to them. While serving
a valuable function, these efforts do not fully educate the veterans or sufficiently build their trust that

the government’s efforts to help them are comprehensive.

In addition, the target population for risk communication related to Gulf War veterans’
illnesses extends beyond military service members. Members of the affected community also include
family members, civilians who served in the Gulf in support roles, state veterans service officials, and
national and local VSOs. Individuals who provide services to the affected community, including
social workers and health care providers who come into contact with Gulf War veterans and their

families and support groups, are also important risk communication targets.

Some of the departments’ outreach efforts provide educational information to veterans. For
example, VA publishes the Persian Gulf Review, a quarterly newsletter sent to those veterans who
have participated in the VA Health Registry or received other health services froma VAMC. The
newsletter carries brief segments (one or two paragraphs) covering recently released information from
reports and studies of Gulf War veterans’ illnesses, developments concerning eligibility for medical

services and disability compensation regulations, and common questions and answers about how to
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for transmitting concerns to decisionmakers. VA does conduct periodic interactive video
teleconference sessions on Gulf War health topics for clinical and social work staff, but this format is
designed for staff education, not as a formal, publicized mechanism of interaction with veterans and

other members of the public.

Likewise, the telephone hotlines also are designed for a one-way flow of information. The
VA and DOD health care hotlines are for referrals only. DOD’s Incident Reporting Line (1-800-472-
6719) and Khamisiyah investigation telephone survey are used to collect—not disseminate—
information. For example, there often is no follow-up response from DOD to Incident Line callers
about reported incidents, nor is there adequate disclosure through any existing outreach methods

concerning the overall progress of the investigation into CW and biological warfare (BW) incidents.

Another opportunity for DOD and VA to interact with members of the affected community is
in the design and execution of epidemiologic studies. In the Interim Report, this Committee found
that public advisory committees might improve communications with veterans who are asked to
participate in epidemiologic studies, and we recommended DOD, DHHS, and VA urge their principal
investigators to use public advisory committees in epidemiologic studies of Gulf War veterans’ health

issues. Departmental response to this recommendation has been half-hearted, at best.

DOD and VA need to emphasize feedback procedures in their outreach programs. Creating a
dialogue with disparate veteran populations is central to effective risk communication and warrants

increased attention from the departments.
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There appears to be a role for VSOs in DOD’s and VA’s development and implementation of
risk communication strategies, since many VSOs have extensive networks in place throughout the
country. VSOs represent veterans in social and legislative matters at the national, state, and local
levels. Many VSOs—including the American Legion, Veterans of Foreign Wars, and Vietnam
Veterans of America—have been chartered in public law by Congress. VSOs already have an
established working relationship with VA in many areas, including working with Vet Centers on
readjustment issues, sitting on the Persian Gulf Expert Scientific Committee, and providing advocates
for the disability compensation claims process. Currently, some VSOs are working on behalf of Gulf
War veterans, mostly with assistance in the disability compensation claims process. Several VSOs
recently have emerged in various regions of the country specifically to serve Gulf War veterans, and
their interests are represented in Washington, DC, by the National Gulf War Resource Center, which

was organized in 1995.

An example of VSOs implementing useful risk communication is the Self Help Guide for
Veterans of the Gulf War (NVLSP) developed by the National Veterans Legal Services Program
(NVLSP) and distributed by the American Legion. The Guide provides an overview of the nature of
Gulf War veterans’ illnesses, explains some health risk factors associated with Gulf War service, and
describes eligibility requirements for receiving VA medical benefits. In a different vein, an example
of VSOs as a credible resource for veterans is their work in the complicated disability compensation
process: Concerned about the 95 percent denial rate for undiagnosed illness claims, the American

Legion developed an undiagnosed illnesses application addendum for the VA disability compensation
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One of the overriding difficulties of research on Gulf War veterans’ illnesses is the absence of
baseline data-—on health and on exposure to environmental hazards. DOD testified that it has
improved its approach to gathering such data and has incorporated new policies and procedures in its
medical surveillance and environmental monitoring programs (DeFraites; Resta). Although DOD has
introduced these techniques in the Bosnia peacekeeping mission, they have not been tested in a large-
scale conflict. Laying the groundwork for post-conflict medical surveillance might be perceived by
some as a low priority in a war-fighting environment. There is no evidence that a standardized set of
tests or physical examination procedures has been identified and applied to a large sample of troops

across all services to ensure that medical epidemiology can be conducted in the aftermath of conflict.

With regard to using investigational new drugs, DOD has made the effort in Bosnia to provide
information about the risks of tick borne encephalitis (TBE) and the investigational TBE vaccine
being administered, with informed consent, to U.S. troops in that region. However, DOD has made
no specific response to the Committee’s recommendation that, given that the Interim Final Rule is
still in effect, DOD should develop enhanced orientation and training procedures to alert service
personnel they could be required to take investigational drugs or vaccines not fully approved by FDA

if a conflict presents a serious threat of exposure to CBW agents.

With respect to our Jnterim Report recommendation concerning medical recordkeeping, the
Committee observes that DOD has made progress in working toward improving medical
recordkeeping in theater and stateside. However, increased commitment from DOD’s Joint Chiefs of

Staff and Commanders in Chief is essential for increasing the priority of this effort.

DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

2-21



(%]

DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

FDA's Response

FDA has testified that it is now considering the Interim Final Rule in conjunction with guidelines for
CBW agent prophylaxis approval; it is also considering how it should address military and civilian
use (Lee). The Committee remains concerned, however, about the amount of time FDA is taking to
move forward with opening up the Interim Final Rule—which was issued more than five years ago—

for public comment.

Issues New to This Report

To complete its work on medical and clinical issues, the Committee assessed whether Gulf War
veterans currently receive access to quality medical care under programs established by the
government for their care. We specifically examined the availability of reproductive health care
because of the high degree of concern expressed by Gulf War veterans and their families in this
regard. Finally, the increasingly obvious role of stress in the illnesses of Gulf War veterans and their

families led us to give particular scrutiny to this clinical care issue.

Access to Health Care

Beginning with our first meeting in August 1995, the Committee heard frequent public comment
about the difficulty of gaining access to health care in VAMCs and, to a lesser degree, DOD medical
facilities. Inadequate information, delays in scheduling appointments, insensitive personnel, and
inadequate followup topped the list of complaints. The Committee decided a series of site visits and
interviews could help inform our deliberations in determining whether problems with access to care

persist or largely preceded establishment of VA’s Registry and DOD’s CCEP. Facilities for site
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visits were selected to vary geographically and represent both initial evaluation sites (Phases I and II)
and referral centers. Between November 1995 and February 1996, Committee members and staff
visited the following sites:

e VA Medical Center, Washington, DC (Referral Center; Phases I and II)

e VA Medical Center, Durham, NC (Phases I and II)

e VA Medical Center, Houston, TX (Referral Center; Phases I and II)

e VA Medical Center, Indianapolis, IN (Phases I and II)

e Naval Medical Center, San Diego, CA (Referral Center; Phases I and II)

e Walter Reed Army Medical Center, Washington, DC (Specialized Care Center; Phases I
and II)

e Eglin Air Force Base, Ft. Walton Beach, FL (Phases I and II)

e University of Louisville Medical Center, Louisville, KY (CCEP contractor for Fort Knox;
Phases I and II)

Site visits included interviews with medical facilities’ commanders orchiefs of staff, Registry
or CCEP coordinators, medical and non-medical staff assigned to the program, and veterans
undergoing evaluation. Committee members and staff also took walking tours of dedicated facilities

and reviewed randomly selected medical records of Gulf War veterans.

Clinical evaluation programs. In August 1992, VA established its Registry for veterans who had
returned to civilian life. DOD established the CCEP in June 1994 for Gulf War veterans remaining

on active duty. These clinical programs are available, free of charge, to any Gulf War veteran. Both
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the Registry and CCEP are treatment programs, not research protocols, but the data have been used to

generate research hypotheses.

VA and DOD maintain databases for their clinical care programs. The databases for the
Registry and CCEP can generate information useful for patient care—both for diagnosis and for risk

communication.

Quality of care. The VA Registry originally consisted of a medical history, a thorough physical
examination, and basic laboratory tests. If indicated, participants received specialty consultations as
Phase II of the evaluation. While the Phase I and Phase II examinations essentially were equivalent
to a good internal medicine evaluation, initially no uniform protocol existed for the assessment of
participants in the Registry. As the program developed, VA established requirements for certain
specialty examinations for all participants and standard questions regarding possible éxposures while
in the Gulf. By early 1994, a uniform assessment protocol, which is in use today, was in place
systemwide. To date, more than 57,000 Gulf War veterans have participated in VA’s Registry
program. The most frequently cited symptoms, which have remained consistent over time, include:
fatigue, headache, skin rash, muscle and joint pains, and memory loss. The majority of participants
receive a diagnosis, but approximately 20 percent of veterans who describe symptoms during the
physical examination(s) complete the Phase I and/or Phase II examinations without receiving a

diagnosis.
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DOD uses the same examination protocol for its CCEP.? Initially, any CCEP participant who
wanted a Phase II evaluation was given one without a specific referral from his or her physician.
DOD modified this policy in January 1995, and now requires a physician referral for Phase II. In
April 1996, DOD published information derived from more than 18,000 CCEP examinations (CCEP
4/96), and the findings are similar to those for VA’s Registry. The most frequently cited symptoms
have been fatigue, headache, skin rash, joint pain, and memory loss. All CCEP participants receive a
diagnosis, but approximately 18 percent of the primary diagnoses fall into the category “ill defined

signs and symptoms,” with no specified cause.

VA designated medical centers in Washington, DC, Houston, TX, Los Angeles, CA, and
Birmingham, AL, as Referral Centers for evaluating veterans who have unexplained illnesses after
the Phase [ and II examinations. DOD established a Specialized Care Center at Walter Reed Army
Medical Center for the evaluation, treatment, and rehabilitation of Gulf War service members with

chronic debilitating symptoms.

Appointment scheduling. VA offers the Phase I examination at any VA medical facility; Phase II
examinations are performed at any secondary or tertiary care facility. Phase I evaluations through the
CCEP may be done at any military treatment facility. DOD’s Phase II evaluations can be conducted

at any tertiary care facility with the required specialty staff, but DOD has specified one treatment

> AtDOD’s request, the Institute of Medicine (JOM) evaluated the CCEP, and IOM judged the clinical protocol (also
used by VA) excellent for the diagnosis of illness.
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facility for Phase II referrals in each of 14 geographic regions and prefers individuals use these

facilities.

When VA’s Registry began in 1992, veterans often encountered significant delays throughout
the system in scheduling appointments—chiefly because of the large number of veterans requesting
examination, the newness of the program, and the need to reassign space and personnel within
facilities. Experience gained over time, the development of streamlined procedures, and the
decreasing rate of veterans entering the Reéistry largely have eliminated major delays in scheduling
an initial examination. Delays—usually less than 30 days—can occur in scheduling Phase II
evaluations depending on the availability of specialists. Evaluations at one of VA’s four Referral
Centers entail administrative delays associated with necessary medical records preparation and
consultations with referring primary care physicians. The Referral Centers follow a more rigorous
protocol that requires a greater commitment of time and specialty resources and limits the number of

participants at any one time. Delays of three months or more are not uncommon.

The Committee heard fewer complaints about initial appointment scheduling in the CCEP
program and found that delays in scheduling Phase II referrals seldom exceed two weeks. The
Specialized Care Center at Walter Reed, a rigorous 30-day program, requires advance scheduling and

consultation, but at the time of our visit we heard of no scheduling delays.

Personnel and space. By the time Committee members and staff initiated our site visits in November
1995, all facilities had a designated Gulf War Veterans Program coordinator and support staff who

were responsible for scheduling participant visits and conducting the evaluations. Committee and
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staff interviewed these individuals and found them knowledgeable about the Registry or CCEP
programs and their individual responsibilities. Staffing at the facilities we visited is currently
sufficient to conduct Phase I and Phase II evaluations, although differing numbers of available
specialists to conduct portions of the Phase 1] evaluation causes some delays in a few of the facilities

visited.

The large numbers of soldiers at Fort Knox who registered in the CCEP initially threatened to
overwhelm the resources of the Internal Medicine Department. A large backlog of participants
awaiting Phase [ evaluation existed in February 1995, when DOD mandated that all requested work-
ups nationally would be completed by April 22, 1995. Because Fort Knox had only three internists at
the time, CCEP registrants consumed all their clinic time. In response, two physicians from Wright-
Patterson Air Force Base were detailed to Fort Knox to assist with the evaluations. Contract
arrangements also were made with the University of Louisville to conduct Phase I evaluations from
Fort Knox beginning July 26, 1995. Participants requiring Phase II evaluations formerly were
referred to the U.S. Air Force Hospital at Wright-Patterson Air Force Base, Dayton, OH, but Phase II

evaluations now also are conducted at the University of Louisville.

The Fort Knox example of clinic overload was the most extreme example of clinical
disruption at facilities visited by the Committee. Eligible beneficiaries, other than Gulf War veterans,
who requested appointments at the Fort Knox Internal Medicine Clinic in the spring 1995 were
referred to civilian care under DOD’s Civilian Health and Medical Program of the Uniformed

Services (CHAMPUS). All other facilities we visited maintained they had extended hours and
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worked harder to avoid interfering with the usual hospital routine. In conversations with clinic and
program staff, they noted there had been some disruption in the early part of both clinical care
programs, but that the problems had not been severe. The most frequently mentioned effect was the
pressure on clinical and program staff to complete the evaluations in a timely manner, particularly at

the DOD facilities during January to May 1995.

Most facilities did not designate a separate clinic space for the Phase I evaluations, seeking to
mainstream participants as much as possible and reduce the possibility of symptom sharing. Some
facilities (e.g., VAMC, Durham, NC), have set aside specific clinic hours for the Gulf War
evaluations and report no evidence of symptom sharing among their group of veterans. With the
significant reduction in numbers of Gulf War veterans seeking evaluation, all clinical spaces we

visited are more than adequate to handle current demand.

Staff education. In contrast to the extensive knowledge of staff assigned directly to Gulf War-related
programs, the knowledge level of staff not specifically assigned to the Registry or CCEP at both VA
and DOD medical facilities was problematic. For example, the existence of the CCEP was widely
unknown among staff at the VA facilities we visited. Moreover, it was astonishing in one instance to
find that a physician treating Gulf War veterans in his VA post-traumatic stress disorder (PTSD)
research was unaware of the VA Registry. There have been scattered Continuing Medical Education
(CME) programs for DOD and VA medical facility staff about the government’s Gulf War programs,

but these are intermittent, usually limited to a single department, and not well attended.
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At the time of the site visits, some staff at the VA medical facilities complained they were
receiving less information about the program from VA Central Office than they felt they needed.
While recognizing the educational outreach concerning the Registry program undertaken by the
Central Office, they wanted more information about results of the Registry evaluations and about
research being undertaken. Staff at DOD’s facilities expressed general satisfaction with the feedback

they received.

Staff attitudes. The Committee heard public comment at each meeting citing insensitive attitudes on
the part of staff at both VA and DOD medical facilities. Frequently, these reports by veterans and
their families centered on a dismissive or cynical approach to the veterans’ problems—i.e., the
message received was that his or her problems were “not real” or “all in your head.” Veterans who
sought care after the Gulf War but before the establishment of the Registry and CCEP appeared to

suffer most from this treatment.

In our interviews with staff at the eight medical facilities, we encountered a range of views
about the problems being experienced and reported by Gulf War veterans. Some VA and DOD staff
members expressed the belief that the thorough, structured evaluations in the Registry and CCEP
were overkill and were exacerbating any problems that existed through the reinforcement of a sick
role. Others felt constrained by the rigidity of the evaluation protocol—that it did not allow for
flexibility of clinical judgment—and felt this was “not the way I would practice medicine.” No VA

or DOD staff members interviewed stated they believed that these veterans were not actually ill.
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Patient satisfaction surveys carried out at several of these facilities find a greater than 80

percent approval rate for all patients, including for Gulf War veterans.

Adequacy of medical records. Medical records of Registry and CCEP participants at each facility are
maintained separately from other patient records, and there is a final, common pathway for
determining when the records were complete and certified by a physician’s signature. When

completed, patient data are reported to either VA Central Office or DOD Health Affairs.

Committee staff reviewed a 10 percent sample of randomly selected medical records of Gulf
War veterans at each facility visited. Records were reviewed for completeness, adherence to protocol

and, particularly, documentation of diagnoses by specialty consultation and/or laboratory reports.

In its reviews, staff found only minor deviations from completeness and adherence to
protocol. In each instance where Committee staff noted missing documentation for a discharge
diagnosis, facility staff was able to locate the necessary documentation. It appears that, overall,

medical records for these veterans are complete.

Follow-up treatment. After completing a Registry or CCEP examination, Gulf War veterans are, in
most instances, returned to their local medical facility for follow-up care. Despite the general
medical adequacy of the VA and DOD evaluation programs, follow-up treatment—particularly where
mental health visits are involved—are problematic. Staffing constraints often occasion long delays in
scheduling appointments in some specialties. Psychiatric staffing is particularly overloaded at some

sites.
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Many Registry and CCEP participants are receiving follow-up care from a number of
physicians, both federal and private sector. No single case manager is guiding their care. The

absence of a case manager can lead to confusion and, in some cases, over medication of patients.

Follow-up treatment of active duty veterans also is made more difficult by command
resistance to granting the necessary time off to maintain an adequate treatment program. This is true

for all chronic illnesses, but especially so for psychiatric diagnoses.

Reproductive Health Services

The birth of a child with a disabling, disfiguring, or lethal condition is devastating to the parents and
family of that child. Likewise, the inability to produce a wanted child is usually unexpected and
almost always anguishing. Most people want to know why this has happened to them and their

family. Understanding what caused, or at least did not cause, the problem can often bring relief.

Care provided to active duty service members. When a couple experiencing infertility, a woman in a
high risk pregnancy, or an infant with a birth defect enters the military health care system, a
comprehensive range of services—{rom primary to tertiary care—are available. Beneficiaries who
experience fertility problems can use their benefits to obtain a variety of reproductive health services,
including infertility testing and treatment. A child with special health needs receives a full range of
medical and related health care benefits to the full extent of his or her disability. In addition, a child

with a disability and incapable of self-support remains eligible for care in under the military’s
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medical services system as a family member of an active duty member or retiree, even after the age of

majority (Tabler, 1996).

Care provided to veterans who have separated from service. Reproductive-related medical care and
counseling for individuals no longer on active duty stands in stark contrast to coverage for active duty
service members. With the exception of children with spina bifida born to in-country Vietnam
veterans, VA currently lacks the authority to provide benefits or services on the basis of adverse
health effects in children—even if the effects are shown to result from their parents’ service
experience. Evaluation and treatment for infertility of veterans is limited to a small number of
situations in which the cause of the infertility could have been detected and treated while on active
duty (e.g., diabetes in women or service-related spinal cord injury in men). In general, obstetrical
services are not offered to female veterans through the VA medical system-—except for care relating
to a pregnancy that is complicated, or in which the risks of complication are increased by a service-
connected condition. VA has no policies in place to systematically address the concerns of Gulf War

veterans regarding reproductive health.

Prevention of Combat-related Stress

Building on research on veterans of Korea, Vietnam, and the Gulf, DOD has undertaken an ambitious
program to proactively address combat-related stress. The U.S. Army, through the Department of
Military Psychiatry, Walter Reed Army Institute of Research, has instituted a Human Dimensions

Research Program. One important observation has been that strong leadership and unit cohesion are
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strongly associated with reduced severity of stress reactions. U.S. Army doctrine embraces this

finding and emphasizes it in its field manuals.

Combat Stress Control Detachments have been established (six in the Active Army and nine
in the Reserve), each consisting of a psychiatrist, psychologist, social worker, psychiatric nurse,
clinical nurse specialist, occupational therapist, and two enlisted technicians. These detachments
provide predeployment briefings that address all known health hazards, including stress, that
individuals might face during the deployment. During deployment, members of the detachments are
instructed to be highly visible to the commanders and troops. One of these detachments has been

deployed to Bosnia.

Combat Stress Control Detachments provide briefings for units newly arrived, provide special
training in stress management techniques and, most important, they conduct unit survey interviews
throughout the deployment. Unit interviews are a systematic tool for gathering information from the
troops and then reporting to the command what is troubling the troops and how well leadership is
functioning. When critical events occur, the trained individuals in the detachments debrief personnel
directly involved, provide consultation to the leaders and chaplains, and provide any special
education that could be needed. At the end of a deployment, all units, including those in which no
critical events occurred, receive an end of tour debriefing by the Combat Stress Control Detachment.
Those units exposed to particular critical events receive special attention to ensure that unit members

have a chance to talk through events and reach appropriate closure prior to returning home.
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government’s research efforts. Finally, we found that the lack of data about exposure to various risk
factors was hampering ongoing research. The Committee made the following recommendations
following its preliminary analysis of the government’s research programs:

e All epidemiologic studies aimed at Gulf War veterans’ health issues should incorporate
external scientific review and ongoing interaction with appropriate outside experts
throughout the study process, from study design through analysis of results.

e The Persian Gulf Veterans Coordinating Board should play an active role in allocating the
limited resources available for research on Gulf War veterans’ illnesses. The Research
Working Group of the Coordinating Board should monitor the findings and
recommendations of scientific peer review committees. If scientific reviews draw into
question the usefulness of particular studies to the overall research strategy, the Research
Working Group should, via the Coordinating Board, recommend appropriate actions to the
Secretaries of the three departments involved.

e DOD, DHHS, and VA should recommend their principal investigators use public advisory
committees in designing and executing epidemiologic studies of Gulf War veterans’
illnesses.

e For those questions that are common to different epidemiologic surveys, coordination
between principal investigators and survey design experts should take place to arrive at
common wording. The Persian Gulf Veterans Coordinating Board’s Research Working
Group should take responsibility for this coordination.

¢ The Persian Gulf Registry of Unit Locations should be made available to qualified
government and private researchers as quickly as possible, within the constraints of
confidentiality.

¢ DOD should make reasonable and practical efforts to collect and record better troop
exposure data during future conflicts and to make those data available as quickly as
possible to health care researchers.
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Departmental Responses
The government has been responsive to these recommendations in general, but the Committee notes
continuing problems in two areas: the use of public advisory panels for epidemiologic studies and the

utility of the Persian Gulf Registry of Unit Locations.

Public advisory panels. While VA and DOD have encouraged their principal investigators to convene
and consult scientific advisory committees, they have not taken serious steps to encourage the
formation and use of public advisory committees. Although public advisory committees will be
recommended for epidemiologic studies recently funded by DOD and VA, their use is given low
priority by program administrators. The Committee believes this practice is unfortunate because
public advisory committees can greatly facilitate incorporation of veterans’ concerns into study

design, dissemination of results, and risk communication.

Persian Gulf Registry of Unit Locations. DOD has made its congressionally mandated Persian Gulf
Registry of Unit Locations available to government and private researchers, but the database lacks the
precision and detail necessary to be an effective tool in the investigation of exposure incidents. More
to the point, the unit locator database has failed in its application to the single CW agent incident

investigated by DOD in any detail to date—i.e., Bunker 73 and the pit at Khamisiyah.

In its Khamisiyah investigation, the Persian Gulf Veterans’ Illnesses Investigation Team
(PGIT) has not relied on reports provided from the database because the assumption on which the

database is premised—that individuals remain with their units—was the exception rather than the rule
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in the theater of operations. Instead, PGIT went back to the operational records and engaged in a
series of interviews to try to piece together a more accurate picture of troop locations. They found
that in the field individuals performed duties while assigned to discrete groups that might or might
not be represented by one of the database’s unit identification codes. In addition, records of unit
locations, which are still maintained manually, were sometimes incomplete and/or inaccurate. For
these reasons, the Committee concludes the unit locator has not proved to be a valuable tool for
investigating exposure incidents. The effort has been no more successful than the effort to compile
similar information following the Vietnam War to examine possible exposures to Agent Orange.
Regrettably, DOD raised expectations about the potential utility of the database far beyond reason,
given the data available to developers of the computer database. Better data—whether acquired
through rigorously enforced manual methods or new technologies such as devices that interact with

the Global Positioning Satellite system—should receive higher priority from DOD.

Issues New to This Report

To complete its evaluation of federally funded research on Gulf War veterans’ illnesses, the
Committee assessed whether the federally funded research portfolio is well managed and whether the
federally funded research addresses an appropriate range of questions relevant to Gulf War veterans’

illnesses.
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Management of the Federally Funded Research Portfolio
The Committee focused on four areas related to the government’s management of federally funded
research in Gulf War veterans’ illnesses: coordination, research centers, prioritization, and external

review.

Coordination. The Persian Gulf Veterans Coordinating Board (Coordinating Board) manages the
government’s Gulf War veterans’ health research. Established in January 1994, the interagency
Coordinating Board is comprised of the Secretaries of Defense, Health and Human Services, and
Veterans Affairs, and its Research Working Group (RWG) has primary responsibility for research
related to possible health consequences Gulf War service. RWG’s tasks include coordinating studies
to avoid unnecessary duplication, ensuring a focus on high priority research, assessing the status and
direction of federally funded research, identifying possible gaps in understanding Gulf War veterans’
health issues, recommending future research directions, and generating periodic reports to Congress.
Oversight of individual projects within the government’s portfolio rests within the funding agency.
Each department has its own established funding and management procedures for its intra- and

extramural research programs.

DOD and VA have historical roles in research on the health of active duty service members
and veterans, and they take the lead in the RWG partnership. DHHS has historical strengths in public
health that are brought to bear in this effort. However, DHHS’s many basic biomedical research

intramural activities (e.g., the National Institutes of Health (NIH)) and extramural projects that could
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contribute substantial expertise to Gulf War health issues are peripherally involved in RWG’s

activities, if at all.

Research centers. The government has developed some innovative approaches to address Gulf War
veterans’ health research. For example, in October 1994 it launched three Environmental Hazards
Centers in Portland, OR, East Orange, NJ, and Boston, MA. At the outset, the goal was to bring
together teams of highly qualified researchers with relevant expertise in veterans’ health issues. The
centers are joint VA-university endeavers—each funded at approximately $500,000 per year for five
years—and they support interdisciplinary collaborations and interactions between VA and academic

scientists.

Testimony before the Committee and staff site visits indicate the centers each bring a different
array of expertise to the broad set of questions relevant to Gulf War veterans’ illnesses. To date, the
center approach already has produced some well-designed studies. Moreover, the range and depth of
research at the centers suggests these studies will provide useful contributions to understanding Gulf

War-specific health concerns, as well as those that could arise with future conflicts.

More recently, VA decided to adopt the multidisciplinary center approach for reproductive
health issues; the possibility that reproductive health problems and birth defects might be tied to
service in the Gulf War is of special concern to many veterans and their families. In part to address
these concerns, VA solicited applications in May 1996 to establish a research center for
epidemiologic, clinical, and basic science studies of environmental hazards and their effects on

reproductive and developmental outcomes. The proposed center will collaborate with federal and
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state agencies that collect birth outcome data and that have experience with relevant chemical
exposures. The center will not be specific to reproductive issues related to Gulf War veterans, but

will have the broader mission of analyzing reproductive health research for all veterans.

Prioritization. In addition to developing the center-based approach, RWG also established priorities
for federally funded research on Gulf War veterans’ illnesses. Research priorities were first published
in August 1995. These evolved over the next few months, and in response to questions from the
Committee in May 1996, the RWG identified and ranked pr’iority research areas. In order of priority,
these were:

o reproductive health, including male contribution to adverse reproductive health outcomes
(e.g., burning semen)

e mortality follow-up studies;
e stress;
¢ illnesses in non-U.S. coalition forces and indigenous populations;

e toxicology of pesticides, CW agents, and PB (alone and in combination with other
factors);

e toxicology of depleted uranium (DU), solvents, and fuels; and

e infectious diseases, especially leishmaniasis and BW agents.

The Committee commends the effort to set priorities and notes these priorities were applied to
the most recent round of research awards overseen by the RWG. However, the Committee has
identified a more narrow range of priorities specific to Gulf War veterans’ health concems,

specifically: the long-term health effects from stress, the long-term health effects from low-level
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exposure to CW nerve agents, the long-term health effects from exposure to known carcinogenic and
mutagenic compounds (such as mustard agent), and the long-term health effects of interactions
between PB and other agents as the principal uncertainties about Gulf War veterans’ illnesses. We
conclude, therefore, that further, new research in several of the RWG’s priority areas will have
minimal impact on understanding Gulf War veterans illnesses. Such research could be important,

however, for future conflicts.

External review. The departments have incorporated external scientific merit review into their
research selection processes. Proposals for funding through DOD’s fiscal year 1995 Broad Agency
Announcement (BAA) were reviewed for scientific merit and relevancy by the American Institute of

Biological Sciences.

To maximize the validity and interpretability of study findings and as recommended in the
Committee’s Interim Report, external scientific review has been incorporated—at least for studies
funded at more than $100,000 per year. External scientific review for smaller, VA-sponsored studies

is more variable.

Each agency of the RWG has its own standing advisory committees charged with overseeing
research, including VA’s Persian Gulf Expert Scientific Committee, the Armed Forces Epiciemiology
Board, the Defense Science Board (DSB), and NIH study groups. However, none of these groups has
interagency appointments and/or responsibilities. Moreover, none is charged specifically with

overseeing post-conflict health research.
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Content of the Research Portfolio

The U.S. government funds a broad range of research in Gulf War veterans’ illnesses. Figure 2-1
illustrates the distribution (by numbers of studies) of the federal research commitment specifically
dedicated to Gulf War veterans’ health. These studies are not equivalent in terms of cost, number of
participants, or likely contribution to understanding Gulf War veterans’ health. Table 2-1 categorizes
the research portfolio by type of study and lists the funding agency, health issue(s) under
investigation, location and affiliation of the research institution, anticipated completion date, and

publications to date.

Epidemiologic studies. As of Fall 1996, the federal government has funded 18 epidemiologic studies
(23 percent of the total number of studies). These projects are intended to evaluate the occurrence of
disease in Gulf War veterans and the factors that influence their occurrence, severity, and outcome.
Individual studies examine different groups of veterans and different diseases and health outcomes.
For example, subgroups include women veterans, servicemen and women from countries other than
the United States, veterans who have enrolled in the VA registry, veterans who now live in specific
states, veterans who have been hospitalized, and specific veteran groups such as the Seabees. Health
outcomes under investigation include cancer rates; rates of infertility, birth defects, and miscarriages;
causes of death since return from the Gulf War; general well-being; current health status; and
operational case definitions that have been empirically developed for specific subgroups of veterans.
The body of major federally funded epidemiologic studies was reviewed in the Committee’s Interim

Report.
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Upon completion, this epidemiologic research aims to answer some fundamental questions
about the health of Gulf War veterans. Are Gulf War veterans as a population exhibiting specific
symptoms, diseases, and death at a greater rate than seen in veterans who did not serve in the Gulf
War? If so, what are the specific diseases or causes of death that are increased? Results from the
epidemiologic research will be crucial for identifying future research needs, as well as which risk

factors should receive additional research attention.

Gulf War risk factors and health outcomes. Health outcomes for Gulf War veterans under
investigation in Fall 1996 included reproductive health; diarrhea and gastrointestinal disorders;
irritable bowel-like disorders; immunological function; respiratory function; fibromyalgia;
musculoskeletal symptoms; sensitivity to chemicals; fatigue, stress, mental health, and
neurophysiologic and neuropsychologic status (including PTSD and Chronic Fatigue Syndrome).

Many of the projects on specific health outcomes also are based on epidemiologic approaches.

Currently, stress is the risk factor funded for the greatest fraction of total studies—23 studies
(28 percent). Other federally funded research investigating possible health effects of specific Gulf
War risk factors—often involving animal models—include projects assessing mustard agent;
organophosphorus (OP) nerve agents; DU; infectious disease, especially leishmaniasis; oil-well fire

smoke; leaded fuels; and PB in combination with insecticides and other agents (figure 2-1).

As summarized in figure 2-1 and table 2-1, the government’s research portfolio on possible
health consequences related to Gulf War service has directed significant effort at addressing

uncertainties specific to Gulf War veterans. Other portions of the research portfolio, however, can
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expertise, such as the National Institutes of Health and the Agency for Toxic Substances
and Disease Registry.

¢ VA’s May 1996 solicitation to establish a new Environmental Hazards Center focused on
reproductive health and developmental outcomes from environmental exposures is an
important step forward in developing policies for the treatment of veterans and addressing
their concemns.

CHEMICAL AND BIOLOGICAL WEAPONS

At the time the Committee issued its /nterim Report, we were still in the initial stages of reviewing
information gathered about Iraq’s advanced CBW capabilities by the United Nations Special
Commission on Iraqg (UNSCOM) since the end of the Gulf War. UNSCOM’s work, which continues
today, has played a critical role in discovering the extent of possible exposures of U.S. troops to
CBW agents during the Gulf War (UNSCOM rpts).

In our /nterim Report, we found the decisions of DOD and the Central Intelligence Agency
(CIA) to reopen their investigations of chemical and biological weapons in the Gulf War to be
constructive steps and urged DOD and CIA to draw fully on their resources to answer some of the
war’s most controversial questions. We stated our intention to monitor their progress carefully.
Additionally, we found that improved technology to detect the presence of CBW agents would
improve the health surveillance of troops involved in future conflicts. The Committee made the
following recommendations related to chemical and biological weapons in the Interim Report:

e CIA and DOD should coordinate their analyses to ensure a comprehensive review of the

complete record of the Gulf War. Each agency should make full and prompt disclosure of
all findings.

e DOD should devote more attention to monitoring low-level (subacute) exposures to
chemical warfare (CW) agents. One possible basis for such a system is the automated air-
sampling system developed by the U.S. Army Edgewood Research, Development and
Engineering Center for UNSCOM, which is using it to monitor emissions from Iraqi
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e What conclusions can be drawn about exposures given the evidence collected to date?
e How vigorously has the government pursued the search for evidence?

The Committee purposefully separated these issues from its assessment of the possible health effects

of CBW agents, which is discussed in chapter 4.

Evidence of Exposure

Drawing from a number of sources, including interviews with veterans, operational and intelligence
logs, UNSCOM reports, and testimony, briefings, and reports from CIA and DOD, the Committee
reviewed evidence of exposure to CBW agents. Ultimately, we identified three possible exposure
scenarios for analysis: intentional use of CBW agents by the Iraqgis; theater-wide contamination from
air war bombings in Iraq; and site-specific exposures related to bombings or demolition activities
(DSB; Senate Banking). The Committee has drawn its conclusions with full knowledge that ongoing
investigations could disclose additional evidence and does not intend to foreclose full consideration

of new information.

Exposure to biological warfare agents. The Committee’s review of U.S. Army hospital admissions
records identified only one admission for anthrax (a disease indigenous to the Gulf region) and none
for botulinum poisoning. Stateside laboratory analyses also have not indicated BW agents were
present in the KTO. Reports of dead animals that could have succumbed to biological warfare agents
have been investigated by DOD and UNSCOM, and the evidence does not implicate biological
warfare. Finally, Iraqi officials have denied any use of biological weapons during Operations Desert

Shield/Desert Storm. Thus, the best evidence available to the Committee indicates U.S. personnel
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Theaterwide chemical warfare agent contamination from air war bombings of Iraq. During the Gulf
War, Coalition forces conducted air attacks on suspected Iraqi CW agent manufacturing and storage
facilities. Some veterans and independent researchers have suggested that fallout from Coalition
bombing of these sites led to large-scale nerve agent contamination in the KTO (Senate Banking;
Tuite). Three key pieces of evidence suggest that such theaterwide contamination is highly unlikely.
First, Coalition airstrikes damaged chemical munitions at only 2 of the 11 Iraqi sites where such
munitions were stored. Second, quantities of agents released by successful strikes on chemical

munitions sites were limited. And third, locations of those releases were remote. (CIA; Copeland)

In late January and February 1991, Coalition forces conducted aerial bombings that damaged
chemical munitions stored at two sites in central Iraq: Muhammadiyat and Al Muthanna.
Subsequent UNSCOM investigations indicate these are the only sites where Coalition airstrikes
actually damaged or destroyed chemical agents. At Muhammadiyat, munitions containing 2.9 metric
tons of sarin/cyclosarin and 15.2 metric tons of mustard were damaged during the air war. At Al
Muthanna, munitions containing 16.8 metric tons of sarin/cyclosarin were damaged during the air

war.

To assess possible hazards to U.S. forces from CW agent releases at Muhammidiyat and Al
Muthanna, atmospheric modeling was conducted for the CIA for all possible bombing dates at each
site. This modeling indicates that on the bombing date when southerly winds were most pronounced,
Muhammidiyat releases, at worst, would have resulted in downwind contamination for up to 300

kilometers (km) at general population exposure levels established by DOD. This modeling also
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modeling for known CW agent releases at Muhammadiyat and Al Muthanna—i.e., evidence indicates
An Nasiriyah, Muhammadiyat, and Al Muthanna were not the CW agent sources for the positive
Czech findings. This inability to identify a source for the CW agents precludes modeling the range of
exposures around the Czech detection sites. CW agents also were not detected by U.S. troops sent to
confirm the Czech findings. Currently, it is not possible to identify low-level exposure of any U.S.
troops associated with these two Czech detections (Blanck, CIA 1996, Copeland, Duelfer, J. Martin,

McNally; PGIT Czech rpt.).

Confirmed nerve agent releases at Khamisiyah. In the ceasefire period after the ground war
concluded, U.S. personnel used explosives to destroy captured munitions and other materiel
throughout occupied areas of southem Iraq so that enemy forces could not use them to rearm. One
such site was a major storage depot at Khamisiyah, where more than 100 large bunkers containing

artillery rounds, rockets, and other munitions were destroyed in March 1991 (Koenigsburg; J. Martin;

B. Martin).

DOD has testified to the Committee that on March 4, 1991, U.S. personnel destroyed
munitions containing 8.5 metric tons of sarin/cyclosarin housed in Bunker 73 at Khamisiyah. On
March 10, 1991, U.S. personnel destroyed an as yet unknown number of sarin/cyclosarin rockets at a

pit area at Khamisiyah (Koenigsburg; J. Martin).

Atmospheric modeling conducted for CIA indicates CW agent release from Bunker 73 would
result in downwind contamination for up to 25 km at general population exposure limits (Copeland,

McNally) (figure 2-3). U.S. personnel with the 37th Engineering Battalion, 307th Engineering
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Battalion, 60th Explosive Ordnance Detachment, 146th Explosive Ordnance Detachment, 450th Civil
Affairs Battalion, and other components of the 82nd Airbome Division were within 25 kms of
Khamisiyah (Koenigsberg, J. Martin, B. Martin; Ford). The footprint of the March 10, 1991, release

at the Khamisiyah pit area is still under investigation.

[Figure 2-3 (not included): CIA footprints of Bunker 73 and the pit imposed on a map w/circle
encompassing unit locator data points]

The evidence of CW agent release at Khamisiyah is overwhelming. The Committee
concludes that for nearby troops exposure should be presumed, although the exact levels are

unknown.

Search For Evidence

The U.S. govermment has relied on CIA and DOD internal investigations to report evidence of
exposure of U.S. troops to CBW agents. CIA was assigned two responsibilities: reviewing
intelligence information relevant to possible CBW agent exposures and performing downwind hazard
modeling for possible CW agent releases (Copeland). DOD’s investigatory efforts have been led by
PGIT, which reports to the Assistant Secretary of Defense (Health Affairs). PGIT’s scope spans the
broad range of issues related to Gulf War veterans’ illnesses. Additionally, a DOD Senior Level
Oversight Panel for Gulf War veterans’ illnesses coordinates the declassification and release of

documents related to CBW agents and other potential risk factors (Joesph, Koenigsburg, Wallner).

The releases at Khamisiyah suggest the need for a thorough investigation of other sites for

which reliable detections exist or where information indicates CW agents could have been present.
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e to provide all veterans the complete range of health care services necessary for medical

problems that might be related to deployment in Operations Desert Shield/Storm;

e to develop aresearch program that will result in the most accurate and complete
understanding of the types of health problems being experienced by Gulf War veterans

and the factors that have contributed to these problems; and

e to develop clear and consistent guidelines for the evaluation and compensation of

disabilities related to Gulf War service (Beach 1995).

The Coordinating Board established a working group to oversee each primary mission. As a
preliminary matter, the Committee found the assistance of the Coordinating Board and its staff and
working groups invaluable. In addition, we recognize the difficulty of integrating the activities of
large departments with disparate missions to achieve a whole greater than the sum of its parts. The

Committee commends the dedication of the Board’s staff.

Clinical Working Group. The CWG oversees delivery of care to Gulf War veterans. The Committee
found that, overall, high quality health care is provided. We recommend, however, some
improvements in CME and a regular review of staffing requirements to ensure adequate access to

follow-up care.

VA introduced its clinical Registry program in 1992 and refined the physical examination and
associated questionnaires over the next two years; DOD and civilian medical professionals were

consulted as the program matured. DOD adopted VA’s standardized evaluation protocol for its

DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

2-61



12

13

14

15

16

17

18

DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

CCEP in 1994, and both departments continue to use the same protocol. This Committee and others

have judged the protocol to be an excellent tool for diagnosing illness.

The CWG serves as a useful counterpart to the RWG by ensuring coordination of the research
plan with interesting hypotheses that might emerge from the clinical programs. The CWG also has
an important role to play in disseminating information about the clinical programs and in
communicating the results of the research program to health professionals in DOD and VA medical

facilities.

Research Working Group. In its /nterim Report, the Committee identified the need for a more
aggressive stance by the RWG in emphasizing the importance of utilizing peer review committees
when planning and conducting research and in coordinating the design of epidemiologic surveys.
Overall, the RWG has been responsive to our recommendations. A peer review process was used to
identify scientifically meritorious proposals that were funded in 1996 (in response to DOD’s BAA
issued in 1995). Ongoing government-sponsored epidemiologic surveys of Gulf War populations
include a core set of similar questions regarding symptoms and exposures that should enable
appropriate comparisons among study groups. The RWG has developed a set of core questions that

future investigators will be encouraged to incorporate.

The RWG has set priorities for new research on Gulf War veterans’ illnesses. And the group
has overseen the publication of research compendiums and efforts to cooperate with U.S. allies in the

Gulf War in future health research.
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Disabilities and Benefits Working Group. The DBWG initially addressed itself to a broad range of
issues, including case definitions for disabilities with vague symptoms, care for family members of
Gulf War veterans, and DOD’s outreach program on Gulf War veterans’ health issues. Late in 1994,
this working group took as its primary responsibility coordination of the executive branch response to
Public Law 103-446, which authorized compensation to Gulf War veterans for disabilities resulting
from undiagnosed illnesses. VA issued an implementing regulation (38 C.F.R. 3.317) in February
1995. DBWG continued to meet through June 1995 to discuss the impact of the new legislation and
regulation. The only meeting in 1996 (to date) occurred for the purpose of briefing this Committee’s
staff on pay and benefits for individuals separated from service, DOD’s disabilities evaluation
process, military retirement and separation for disability, comparison of the departments’ use of VA’s

schedule for rating disabilities, and VA’s compensation and evaluation procedures.

VA currently is reviewing how effectively it has managed its program of compensation for
undiagnosed illnesses. A randomized case review by VA’s Compensation and Pension Service
(prompted, in part, by a GAO report (GAO 1996b)) disclosed frequent instances of miscategorization
in the tracking system and failures to develop evidence—particularly lay observations—that might
affect the outcome of a claim. As aresult of this review, VA reported to the Committee that as of
July 1996, it had undertaken a complete second review of all 11,000 cases in the tracking system to
ensure full evidentiary development, correct adjudication, and accurate coding in the tracking system.
VA also issued more detailed instructions emphasizing these points. VA expected the review of

11,000 cases to take six months and reported its intent to work closely with DOD.
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Anticipating Post-conflict Health Concerns

Several issues identified during the Committee’s examination of Gulf War veterans’ illnesses—issues
related to research, outreach, and clinical programs—have surfaced after previous conflicts (e.g.,
effective epidemiology in the absence of baseline exposure and health information; risk
communication with veterans concemed about environmental hazards; and uncertainties about the
health consequences of environmental exposures). Responsibility for resolving concemns that
invariably arise in the aftermath of military conflicts lies within the domain of several departments,
yet appears to be a principal focus of no agency. Following a military operation, effort is exerted in a

reactive, rather than proactive, manner.

The departments principally involved in Gulf War veterans’ illnesses—DOD, VA, and
DHHS—have had historical responsibilities for other, similar post-conflict issues, but a number of
other agencies also have important expertise and interest. These entities includeEPA, CIA, the
Department of Energy, the National Science Foundation, the Department of Commerce, and the
Department of State. Along with DOD, VA, and DHHS, all are members of the National Science and
Technology Council (NSTC), an interagency coordinating body established to ensure cross-agency

attention to matters of critical national importance.

The lessons learned from the Committee’s analyses of Gulf War veterans’ health concerns
point toward post-conflict health needs of veterans as precisely such a matter. A Presidential Review
Directive to the NSTC could be used to ensure the government formulates a comprehensive strategy

to deal with key concerns that arise following significant military operations, including:
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e health (e.g., stress prevention, treatment, research; medical surveillance adequacy,
coordination; mental health; interventions for families);

e outreach and risk communication;

e recordkeeping (e.g., accountability, timeliness, cross-agency coordination, application of
new technologies);

e research (e.g., adequacy, quality, coordination, dissemination of results);
e biological and chemical weapons preparedness and research;
e application of emerging technologies (e.g. telemedicine, technology transfer); and

e international cooperation and coordination, especially on research and technology matters.

Any plan developed by NSTC should be reviewed by appropriate nongovernmental experts to ensure

that these recurring concerns receive attention at the highest national levels.

Committee Findings Regarding Coordination

Based on its analysis of the government’s efforts to coordinate the response to Gulf War veterans’

illnesses, the Committee makes the following finding:

e Many issues related to post-conflict health concerns of Gulf War veterans are common to
the aftermath of other military engagements. Governmental responsibility to address such
concerns spans the missions of several federal departments and agencies, but is a priority
for no agency. Resolving these issues in a timely and effective manner requires interagency

coordination at the highest levels of government.
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Table 2-1: Summary of Federally Funded Research on Gulf War Veterans’ Health Issues, Including
Research Funded Through Fiscal Year 1996

GROUP I: Federally Funded Exploratory and Epidemiologic Research on Gulf War Veterans’
Health, Rates of Diseases and Death, and Possible Association with Risk Factors

Study Title/Focus (highlighted) Facility/Agency Est. Finish Reports
Date

Health and Exposure Survey of Persian Gulf VAMC East complete manuscript in

Veterans (general health symptoms, CFS, MCS, Orange/VA preparation

exposures)

Gulf War and Vietnam Veterans Cancer Incidence VAMC Boston/VA 9/99 none

Surveillance

A Controlled Epidemiological and Clinical Study into King's College School | 6/99 none

the Effect of Gulf War Service on Servicemen and | of Medicine, UK

Women of the United Kingdom Armed Forces

(BAA 1996) (general health symptoms, CFS,

psychiatric conditions, neuropsychological outcomes,

respiratory function)

Epidemiological Studies of Persian Gulf War Klemm Analysis 1/99 none

llinesses, Persian Gulf Women’s Health Linkage Group, Inc.,

Study (BAA 1996) (general health symptoms, Washington, DC

reproductive outcomes, cancer, psychological

conditions)

Risk Factors Among US Anny Soldiers for Enrolling | Walter Reed Army complete in internal

on the Department of Veterans Affairs Gulf War Institute of review

Registry (demographics, aptitute test scores, Research/DOD

hospitalizations, self-reported health behaviors)

The General Well-Being of Gulf War Era Service Walter Reed Army complete USAMRMC,

Personnel from the States of Pennsylvania and Institute of 1994; Stretch

Hawaii: A Survey (general symptoms, PTSD, and Research/DOD 1995; 1996a&b;

other psychological conditions) Wright 1996

Epidemiologic Studies of Morbidity Among Gulf War | Naval Health 6/97 none

Veterans: A Search for Etiologic Agents and Risk Research

Factors: Study 6: A Comparison of Nonfederal Center/DOD

Hospitalization Experience Among Veterans in

Califomia who have separated from aclive service:

PGWvs. EV

Epidemiologic Studies of Morbidity Among Gulf War | Naval Health survey in OMB none

Veterans: A Search for Etiologic Agents and Risk Research review

Factors: Study 5: Seabee mail survey (chronic Center/DOD

disease outcomes)

Epidemiologic Studies of Morbidity Among Gulf War | Naval Health complete Coate 1995;

Veterans: A Search for Etiologic Agents and Risk Research Gray 1996

Factors: Study 2: A Comparative Study of Center/DOD

Hospitalizations among Active-duty Personnel Who
Participated in the Gulf War and Similar Personnel
Who Did Not
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GROUP I: Federally Funded Exploratory and Epidemiologic Research on Gulf War Veterans’
Health, Rates of Diseases and Death, and Possible Association with Risk Factors

Study Title/Focus (highlighted) Facility/Agency Est. Finish Reports
Date
Investigation of Disease Cluster in a Pennsylvania CDC & Pennsylvania | phases 1and2 | CDC 1995
Air National Guard Unit (general health symptoms, State/DHHS complete,
psychiatric outcomes, infectious diseases) phase 3
analysis
ongoing
Health Assessment of Persian Gulf Veterans from CDC & lowa 1197 manuscript
lowa (CFS, fibromyalgia, psychiatric conditions, State/DHHS submitted for
cognitive dysfunction, reproductive outcomes) publication
CORE Project Portland Environmental Hazards VAMC Portland/VA 9/99 none
Research Center. Environment, Veterans Health,
and the Gulf War Syndrome. Core: Clinical and
Epidemiology Research (general health symptoms
and diseases, reproductive outcomes, stress,
psychological conditions)
Epidemiologic Studies of Morbidity Among Gulf War | Naval Health complete Kaiser 1995
Veterans: A Search for Etiologic Agents and Risk Research
Factors: Study 1. A Study of Symptoms Among Center/DOD
1500 Seabees (general health symptoms, handgrip
strength, respiratory function)
National Health Survey of Persian Gulf Veterans (a Environmental 5/98, phase 1 none
survey of general health status of Gulf War veterans | Epidemiology complete
examining general health symptoms and diseases, Service/VA
reproductive outcomes, stress, psychological
conditions)
Mortality Follow-up Study of Persian Gulf Veterans Environmental complete, long- | Kang 1996
Epidemiology term follow-ups
Service/VA planned
Comparative Mortality Among US Military Personnel | Walter Reed Army complete Writer et al,
Worldwide During Operations Desert Shield/Storm Institute of 1996
Research/DOD
Physical and Emotional Health of Gulf War Veteran | Ann Arbor, MI/DOD Pierce, 1996
Women a&b
Exploratory Data Analysis with the CCEP Database Naval Post-Graduate | 9/97 none
School, MO/DOD
A Statistical Study Conrelating the Reported Cases of | Aberdeen/DOD complete Army Research

Gulf War Syndrome to Battlefield Locations of
Afflicted U.S. Ammy Personnel Duning the Iraq-Kuwait
War; Part I: Method to Relate Troop Deployment and
the Reported Cases of Gulf War Syndrome and
Probable Incidence of Maladies Defined by the ICD-
9-CM (statistical techniques)

Laboratory
Technical
Report ARL-TR-
800, July 1995
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(CFS) which are slightly less stringent than the criteria developed by the U.S. Centers for Disease
Control and Prevention (CDC) (Coker, 1996). There was a clear relationship between service in the

Gulf War and the onset of psychiatric illness in a number of participants in the British evaluation

(Revell, 1995).

Canada. Canada established its medical evaluation program for Gulf War veterans in early 1995 and
had enrolled about 60 veterans as of Summer 1996. A compilation of the evaluations for the first 49
participants (about 1.0 percent of the 4,500 Canadian troops deployed to the Gulf) were presented

publicly in August 1996 (Scott, 1996).

Table 3-7 presents the ten most frequent symptoms among Canadian participants; these
symptoms are nearly identical to the most frequent symptoms reported by U.S. Gulf War veterans.
Table 3-8 reports the frequencies of the major diagnostic categories in the 49 Canadian participants
(Scott, 1996). Most of the MSD cases in the Canadian population are mechanical low back pain,

osteoarthritis, and degenerative disc disease. Eight percent of the diagnoses are SSIDC (Scott, 1996).

DATA FROM EPIDEMIOLOGIC STUDIES

As noted in the Committee’s Interim Report, epidemiologic studies are crucial for better
understanding of the extent and nature of Gulf War veterans’ illnesses. Any large population will
include people who are experiencing a variety of different illnesses. While clinical programs provide
valuable information, they cannot provide answers to whether and how rates of illnesses or death in

the whole Gulf War veteran population differ from those that would be expected in any similar large
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ocus attention on the most useful and relevant

iology studies are time-consuming, and many were
ar. Thus, many important studies addressing the
esses are still underway or preliminary results are not
ye ies as VA’s National Health Survey and the Health
Iowa, as well as several studies at VA’s

sections review data from completed epidemiology
the peer-reviewed literature, government reports, or

inary form (table 3-9).

ected population. Research in this area has focused

f War.

ic studies have been completed on service member
study reported on mortality during the six weeks from
t found that battle and nonbattle casualty rates were

y major 20th century conflict (Helmkamp, 1994).

the time period of August 1, 1990 through July 31,

eld/Desert Storm campaign and the post-war recovery
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(Writer, 1996). This study examined the cause of each death and compared cause-specific mortality
rates of troops in the Gulf region with those of U.S. troops serving elsewhere during this time period.
Of the 372 deaths among active duty service members stationed in the region during this 1-year
period, 147 (40 percent) were a direct result of combat, 194 (52 percent) resulted from nonbattle
injuries, and 30 (8 percent) were the result of illness.! An excess of unintentional injury (accident)
deaths—e.g., from motor vehicle and aircraft accidents—was identified in the Gulf campaign
participants compared to the nondeployed population. No excess mortality from illness or
unexpected/undefined causes was observed, nor were there clusters of the deaths in timing or

location.

Mortality since the Gulf War. A study of mortality among Gulf War veterans and a comparison
population of era veterans since the Gulf War has been conducted by VA’s Environmental
Epidemiology Service (Kang, 1995; Kang, 1996a). Mortality in all people who served in Operations
Desert Shield/Desert Storm between August 1990 and April 1991 was compared to era veterans
matched to study subjects by branch and unit status. During the study’s timeframe (Gulf War
through September 1993), 1,765 deaths occurred among Gulf War veterans, and 1,729 deaths

occurred among the era veterans sampled.

Preliminary results of the study indicate that the higher number of deaths among Gulf veterans

was statistically significant. The excess of deaths compared to era veterans resulted from external

I Since this paper was published, some of these casualties have been reclassified. The current official count of deaths from hostile action in
Operation Desert Storm is 148 persons.
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causes such as accidents. The mechanism underlying the excess deaths due to external causes among

war veterans is not well understood.

Among active duty Gulf War veterans, the mortality rate was 15 percent higher than in active
duty veterans from the same era. Most of the excess mortality came from external causes, such as
motor vehicle and other accidents, while rates for natural causes such as infectious diseases, cancers,
and other diseases were lower in the Gulf War veterans. Veterans who served in activated Reserve
units had the same overall mortality rate as non-deployed reservists, but also had higher mortality
rates from external causes, including motor vehicle accidents and suicides. Women Gulf War
veterans had a crude mortality rate 47 percent higher than era veteran women, with excess mortality

from accidents.

Summary of mortality studies. The completed mortality studies reveal no excess of deaths from
natural causes during either Operations Desert Shield/Desert Storm or in the two years that followed.
Death rates from all illnesses, including infectious diseases and cancers, have been lower in the
population deployed to the Gulf than those deployed elsewhere. Death rates from external causes

have been elevated among Gulf War veterans.

Elevated mortality from external causes, particularly from motor vehicle accidents, is
consistent with trends observed in populations of combat veterans from other wars. Studies of
mortality in Vietnam veterans document an increased mortality rate from external causes such as

accidents (Bullman; CDC 1987; Thomas; Watanabe).
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Morbidity Studies

To answer fundamental questions about disease prevalence, epidemiologic studies must be
population-based, meaning they must draw information from samples representative of the entire
population of interest. Currently, there remains a paucity of information from population-based
studies on Gulf War veterans. However, we have reviewed findings from epidemiologic studies on
Gulf War veterans’ illnesses for which investigators have published results or publicly presented
preliminary results. The studies undertaken most quickly after reports of illnesses in Gulf War
veterans surfaced were investigations of clusters of reported illnesses or analyses of health databases

of subgroups of the Gulf War veteran population.

123d Army Reserve Command investigation. In Spring 1992, an interdisciplinary team interviewed
and examined 79 members of the 123d Army Reserve Command at Fort Benjamin Hz;rrison, Indiana,
after a number of members reported a variety of symptoms (DeFraites et al, 1992). After physical
and psychiatric examinations, the team found no evidence of an outbreak or cluster of any unique
disease process. The most frequently reported symptom was fatigue (71 percent), which most
commonly had its onset within several weeks of return from the Gulf. Physical examinations and
laboratory screenings yielded limited positive objective findings similar to those seen in nondeployed
soldiers. The group was self-selected and therefore the results cannot be generalized to the larger

Reserve or Gulf War veteran population.

Seabee study. A cluster study to investigate health complaints in Gulf War veteran reservists was

carried out in the 24th Naval Mobile Construction Battalion between 1993 and 1994 (Berg, 1994).
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Two detachments, in which media reports had indicated a large degree of symptomatic illness, were
evaluated with a standard questionnaire and a review of medical records to verify diagnoses and
obtain additional information. No physical examinations or laboratory tests were performed. One
year later, these detachments and two additional detachments were visited and surveyed again. Types
and frequencies of diagnosed illnesses did not seem unusual for this age group, but no control group
was analyzed. The symptoms did not suggest a pattern or particular illness to the investigators. As in
the previously described study, the study group was self selected and therefore the results cannot be

generalized to the larger Reserve or Gulf War population.

Study of women veterans. A study on health symptoms in women Air Force Gulf War veterans was
carried out with a survey questionnaire from 1991 to 1993 (Pierce, 1996a&b); preliminary results
were presented publicly and awaitreview for publication. A randomized sample of Air Force women
from the active duty, Reserve, and Guard were asked to report any conditions or symptoms for which
they sought medical care since beginning service in the armed forces. The sample of 525 women

included those deployed to the Gulf and those deployed elsewhere during the same time period.

The rates of baseline symptoms (i.e., those experienced prior to the Gulf War) did not differ
between the two populations. However, results indicated a higher prevalence after the Gulf War of
skin rashes, depression, unintentional weight loss, and headaches in those deployed to the Gulf
compared with those deployed elsewhere. Reported health problems in general were higher in those

deployed to the Gulf, and highest among those reporting they were no longer in the military.
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A follow-up survey carried out between 1994 and 1995 on the same group also found higher
levels of reported skin rashes and headaches among those deployed to the Gulf region. It also found
increased reports of cough, memory problems, lumps or cysts in the breast, and abnormal Pap test
results in Gulf-deployed women veterans. Differences between the two groups in reported
depression, unintentional weight loss, and insomnia no longer were statistically significant. An

additional follow-up survey is planned to see if these reported differences persist.

Increases in self-reported health symptoms in this small, but representative, sample of Air
Force women are consistent with the increased reports of health symptoms seen in cluster
investigations. Since this study did not involve physical examinations or evaluate medical records, it
cannot assess the extent to which increased concem or vigilance in Gulf-deployed service members

could contribute to higher levels of reported symptoms.

Pennsylvania Air National Guard study. CDC’s Infectious Disease Center has carried out a study of
illnesses reported among Gulf War veterans in a Pennsylvania Air National Guard unit. This three-
stage study began in late 1994 as a rapid response to reports of an outbreak of illnesses in the unit. At
this time, findings from the first two stages have been published or presented publicly (CDC, 1995;

Reeves, 1995).

The first stage involved standardized interviews and physical examinations of 59 Gulf War
veterans reported to be symptomatic. Most frequently reported symptoms were fatigue, joint pain or
stiffness, nasal or sinus congestion, diarrhea, gas, difficulty remembering, muscle pains, headaches,

abdominal pain, general weakness, and impaired concentration. All study participants reported
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several symptoms that had persisted at least six months. No consistent abnormalities were identified

through standardized physical examination or by review of medical records and laboratory tests.

In the study’s second stage, unit members and three comparison units (a total of 3,927
individuals) were surveyed to determine the prevalence of selected symptoms identified in stage 1. In
all units, the prevalence of 13 chronic (lasting 6 months or more) symptoms was significantly higher

among individuals who had deployed to the Gulf.

The operational case definition developed for the illness in this population is similar to the
definition recently developed by CDC for CFS, but lacks a requirement of severity of symptoms.
Criteria for the case—as defined for the purposes of this study—were met in 45 percent of the
veterans surveyed who had been deployed to the Gulf, but were also met in 15 percent of the
nondeployed veteran respondents and in 12 percent of a San Francisco civilian population surveyed—
suggesting that the causes of the problems are not unique to Gulf War service. Symptoms were not
associated with the place of service in the Gulf, the number of deployments to the Gulf, or the timing

of deployment to the Gulf.

The study's final stage explored associations between having the symptoms defined in the
study as being a "case" and selected infectious, behavioral, and environmental risk factors for
developing the illness (Reeves, 1996). No physical or laboratory abnormalities were associated with
being defined as a case. Despite the absence of physical findings, veterans who fit the definition of a

severe case had measurable deficits in reported functioning. Veterans in this group also were more
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likely to meet screening levels for PTSD on the Mississippi Scale for PTSD. Data from this study

stage are still preliminary and undergoing additional analyses.

Because the Pennsylvania Air National Guard study relied on volunteers who were a minority
of the target population, the potential for bias exists in the research findings. Furthermore, the
generalizability of the results from this study to the entire Gulf War veteran population is limited:
subjects were all members of the Air National Guard or Air Force and were not chosen to reflect the

makeup of the larger Gulf War service member population.

DOD hospitalization study. Preliminary data from an exploratory study of hospitalizations of active
duty military personnel through 1993 indicated that the only differences in hospitalization rates
observed between active-duty personnel who had been deployed to the Gulf and non-deployed were
that the deployed experienced more hospitalizations with mental disorder or genitourinary diagnoses
(Coate, 1995). This study has important shortcomings that make it difficult to generalize to the Gulf
War veteran population at large. Data were only collected for those deployed to the Gulf who remain
on active duty, so it failed to capture hospitalizations of those who had separated from the military
since the war or veterans from Reserve or National Guard populations. Since 40 percent of Gulf War
veterans had left the military by the end of the data collection period in 1993, this study omits an
important population--and possibly those with most health problems. The research team has refined

their analyses since the preliminary data were presented, and the results will be published soon.

Cognitive testing studies. Some small epidemiologic studies have been carried out in Gulf War

veterans to assess complaints of cognitive difficulties such as memory problems. Comprehensive,
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structured neuropsychological testing is used clinically to evaluate subtle cognitive difficulties.
Typical dimensions that are evaluated by these tests include: intellectual functioning (i.e., estimated
pre-morbid 1Q), attention, concentration, language, visuospatial processing, learning/memory, and
motor skills (Vasterling, 1996).

Results of cognitive testing of four populations of Gulf War veterans have been published or
presented at national medical conferences (Goldstein, et al, 1996; Vasterling, et al., 1996; Vasterling,
1996; Kolter-Cope, et al., 1996). Although these four studies were small--groups of Gulf War
veterans ranging in size from 19 to 149 people--several consistent findings emerged. On objective
testing, memory and concentration performances were the same or only slightly decreased in groups
of Gulf War veterans compared to control participants. Perceptions of memory dysfunction,
however, were greater among the groups of Gulf War veterans. A small minority of Gulf War
veterans who were significantly distressed due to PTSD or other psychiatric diseases did have
objective memory and concentration impairment. These data are preliminary and require replication

in additional studies.

Summary of morbidity studies. Completed morbidity studies show an increase in symptoms—such as
fatigue, joint pain, memory problems, and headaches—in individuals who were deployed to the Gulf.
The study results, however, do not indicate consistent abnormal laboratory or physical findings in
these groups. Until results from some of the larger, population-based epidemiologic studies become
available, conclusions cannot be generalized from these studies about the extent of illnesses in the

Gulf War veteran population as a whole.
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considerable design advantages over previous studies assessing the reproductive health of Gulf War

veterans.

A substudy of this investigation involves an evaluation of the prevalence of
oculoauricularvertebral spectrum (Goldenhar syndrome) among children born or hospitalized in DOD
medical treatment facilities. To date, five cases of Goldenhar have been identified among offspring
of 34,067 Gulf War veterans, and three cases were identified among offspring of 41,220 nondeployed
veterans. Although the rate per 100,000 of the Gulf War veteran group is seemingly twice that of the

nondeployed group, the difference is not statistically significant (Olney 1996).

One problem that plagues all studies of reproductive outcomes among Gulf War veterans is
the absence of baseline data on military populations. The birth defects surveillance programs
operated and coordinated by CDC have helped to diminish this problem in the civilian sector. The
primary purpose of the National Survey of Family Growth, performed by the National Center for
Health Statistics (NCHS), is to collect national data on factors affecting pregnancy and birth rates in
the United States. Conducted five times since 1973, NCHS uses widely accepted sampling and
survey methods to estimate rates of infertility, pregnancy loss, and birth defects. The samples are
representative of the civilian noninstitutionalized population of women aged 15 to 44. Selected,
proximate risk factors that might affect infertility and pregnancy loss also are collected (Chandra,

1994).

In addition to being used to search for increases in the incidence of specific malformations,

surveillance systems can be used to develop baseline data, provide timely rates, identify geographic
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areas of concern for cluster investigations, and provide the basis for ecological investigations and
follow-up studies to identify causes or risk factors such as drugs, nutritional factors, environmental
exposures, maternal illnesses, and genetic factors (Lynberg, 1992). No such baseline data collection

system specific to the reproductive health of military personnel currently exists.

In April 1996, VA established the Examination Program for Spouses and Children of Persian
Gulf Veterans to fulfill a legislative mandate (P.L. 103-446, Section 107). This program could
eventually yield some data about reproductive outcomes among the families of Gulf War veterans.
Under this authority, VA may provide examinations to any individual who: is the spouse or child of
a veteran who is listed in VA’s Registry and is suffering from illness or disorders; is suffering from,
or could have suffered from, an illness or disorder (including a birth defect, miscarriage, or stillbirth)
that cannot be disassociated from the veteran’s service in the Southwest Asia theater of operations; or

has granted VA permission to include in the Registry relevant medical data from the evaluation.

The program initially was funded at $2 million and was open to the first 4,500 individuals
who called VA’s Helpline. It has been extended to September 30, 1998. Examinations are provided
by university-affiliated physicians at 32 VAMC coordinating centers, and participants are examined
at one of these contractor sites. The program does not pay for travel or reimburse for incurred
expenses. Examinations are similar to VA’s Phase I Registry examination, including a standardized
history and physical examination. The protocol for the children of veterans involves a detailed
medical history, including symptoms and a developmental history. VA is not authorized to provide

medical followup or treatment of conditions diagnosed by the medical examination. The program

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

3-44



10

11

12

13

14

15

16

17

18

19

20

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

currently is not designed to provide useful research results, but could be used to identify areas

needing further evaluation.

INFECTIOUS DISEASES

Infectious diseases are a special concern to Gulf War veterans and their family members. Based on
its CCEP, DOD reports no clinical evidence that Gulf War veterans have transmitted an infectious
disease endemic to the Gulf to their spouses or children. Among 332 spouses of veterans who have
been evaluated, 23 individuals (7.0 percent) have a primary or secondary diagnosis of an infectious
disease (table 3-14; Kinty, 1996). These include 14 cases of fungal skin infections, six cases of
vaginal yeast infections, two cases of warts, and one case of tuberculosis—all of which are common

infectious diseases in the general U.S. population.

Among 191 children of veterans who have been evaluated in the CCEP, 17 children (8.9
percent) have a primary diagnosis of an infectious disease (table 3-15; DOD, 1996). Nine children
have an upper respiratory infection, six children have otitis media (ear infection), one child has tinea
capitis (fungal skin infection), and one child has chronic pneumonia. All of these diagnoses are
common childhood infectious diseases in the general U.S. population, with the exception of chronic

pneumonia.

Three other microorganisms have been hypothesized as possible etiologies for illnesses in
some Gulf War veterans and their families: Mycoplasma infections, microsporidia infections, and
occult, systemic streptococcal infections. Each hypothesis awaits systematic, controlled research to

confirm it as a potential cause of morbidity in Gulf War veterans.
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Table 3-1: Demographic Characteristics of Gulf War Participants
Enrolled in DOD’s CCEP and VA's Registry

Characteristic

Gender (%)
Male

Female

Race (%)
White

Black
Hispanic
Other/Unknown

Age (Years)
Mean (in 1990)

Branch
Air Force
Army
Marines
Navy
Other/Unknown

Status (in 1991
Active-Duty
Reserve
National Guard
Other/Unknown

Total Gulf War Participants CCEP Participants
(N =697,000) (N=18,075)
93 88
7 12
70 57
23 32
5 6
2 5
26 30
12 10
50 81
15 4
23 4
- 1

83.3 83

10.4 13*
6.3
- 4!!!

-- means information is unavailable.
** Reserve and National Guard are combined.

*** Includes eligible civilians who went to Gulf War.
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90
10

64
23

13

29

54
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Table 3-2: Frequency of the Ten Most Common Symptoms Reported by Participants

Enrolled in the CCEP and in the VA Registry

Reported Symptom CCEP Participants Reqistry Participants
(% of 18,075) (% of 52,216)
Chief Any of Top Seven Any of Top Three
Complaint Symptoms Symptoms
No Symptoms 10 10 12
Joint Pain 11 49 17**
Fatigue 10 47 20
Headache 7 39 18
Memory Loss 4 34 14
Sleep Disturbance 2 32 6
Rash/Dermatitis 7 31 18
Difficulty Concentrating <1 27
Depression 1 23 --
Muscle Pain 1 21 *

--- means information has not been reported.
** Muscle and joint pain are 17% combined in the VA Registry
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Table 3-3: Frequency Distribution of Major Diagnostic Categories (ICD-3-CM)
in Participants in CCEP and Registry

Diagnostic Cateqories CCEP Participants (% of 18,075) Registry Participants
(ICD-9-CM Code) (% of 52,216)
Primary Diagnosis  Any of Top Seven Any of Top Three
Diagnoses Diaanoses

Psychological Conditions 18.4 36.0 15.1
Musculoskeletal System Diseases 18.3 47.2 258
Symptoms, Signs & IIl-Defined Conditions 17.9 431 19.9
Healthy 97 10.2
Respiratory System Diseases 6.8 17.5 14.4
Digestive System Diseases 6.3 204 11.4

Skin Diseases 6.2 19.9 13.5
Nervous System Diseases 0. 17.8 8.3
Infectious Diseases 26 9.0 7.1
Circulatory System Diseases 2.2 8.0 7.1
Endocrine Disorders 2.0 7.9
Genitourinary System Diseases 5.4 3.4

Injury and Poisoning 0.8 3.2 4.8
Neoplasms 0.8(0.3*%) 29 0.4
Blood and Blood Organ Diseases 0.5 3.0 ---

--- means information has not been reported.
** Malignant neoplasms (cancer) only.
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Table 3-4: Frequency of Primary Diagnoses of Cancer (Malignant Neoplasms)
in Participants in the CCEP and Registry

Number of Cases in CCEP Number of Cases in VA Registry
(N=52) (N=226)

Type of Cancer Male Female Male Female
Malignant Melanoma 1
Other Skin Cancer 44
Hodgkin's Disease 19
Non-Hodgkin's Lymphoma 15
Multiple Myeloma
Leukemia
Soft Tissue
Brain and Meninges
Thyroid
Prostate
Testicular
Colon
Breast
Cervix Uteri
Ovary
Vagina
Stomach
Lung
Bladder
Kidney
Other Types
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Table 3-5: Frequency Distribution of Symptoms
Reported by 284 Gulf War Veterans in Great Britain

Reported Symptom % of 284 Patients
Tiredness 55
Muscle and Joint Pain 35
Irritability 29
Sleep Disturbance 24
Short Term Memory Loss 22
Breathlessness 21
Skin Problems 16
Tingling Limbs 11
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Table 3-6: Frequency Distribution of Major Diagnostic
Categories Among 284 Gulf War Veterans in Great Britain

Primary Diagnostic Category % of 284 Patients*

Psychological Conditions 35
SSIDC (including CFS)** 15
Respiratory Diseases

Skin Diseases

Digestive Diseases
Musculoskeletal Diseases
Nervous System Diseases
Circulatory System Disease
Genitourinary Diseases
Infectious Diseases
Endocrine Conditions
Cancer

—_ 2 a2 N WO O N 00

* Note some patients were healthy.
** Symptoms, Signs and lll-defined Conditions; Chronic Fatigue Syndrome
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Table 3-7: Frequency of the Ten Most Common Symptoms
Reported by 49 Gulf War Veterans in Canada

Reported Symptom Chief Complaint (%) Any Symptom (%)
Fatigue 10 86
Memory Problems 14 77
Headaches 8 67
Sleep Disturbance 12 65
Joint Pain 8 61
Difficulty Concentrating 0 59
Depressed Mood 0 55
Rash 4 49
Muscle Pain 4 35
Diarrhea 3 31
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Table 3-8: Frequency Distribution of Major Diagnostic Categories
in 49 Guif War Veterans in Canada

Diagnostic Category Primary Diagnosis (%) Any Diagnosis (%)
Psychological 45 77
Dermatological 6 53
Digestive System 4 53
Musculoskeletal 16 49
Nervous System 6 41
Ear, Nose and Throat 4 28
Ophthalmology 2 20
Respiratory 2 14
II-Defined (SSIDC)* 2 8
Genitourinary 2 8

* Symptoms, Signs and lll-defined Conditions.
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majority of U.S. service members had access to two pesticides: permethrin in a spray can (for
treating uniforms) and DEET liquid or stick as a personal mosquito and fly repellent. DOD reports
about 2.2 spray-cans of permethrin and 2.0 tubes of DEET (33 percent formulation) were shipped to
the Gulf for each U.S. service member; according to DOD, U.S. troops were not provided with
permethrin pretreated uniforms. All other pesticides shipped to the Gulf region were to be used only
by specifically trained individuals or for special applications. For example, lindane apparently was

used nearly exclusively on Iraqi prisoners of war as a delousing agent.
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Table 4-1: Major Pesticides Shipped by DOD for Use During the Guif War?

Pesticide (common name) and form Class

Carbaryl (Sevin®) insecticide dust and spray Methyl carbamate
10- and 4-1b bags

Chlorpyrifos (Dursban®) insecticide spray Organophosphorus
1- and S5-gal cans

DEET insect repellent for clothing/personal use Other
2-0z bottles/tubes and 1-oz sticks (Cutter), 33% DEET

Diazinon insecticide spray and dust Organophosphorus
25-1b and 1-gal cans

Dichlorvos (Vapona®) insecticide Organophosphorus
plastic strips

Lindane (gamma-benzene-hexachloride) insecticide dust Chlorinated hydrocarbon
2-0z cans

Malathion insecticide spray Organophosphorus
1- and 5-gal cans

Methomyl (Lannate®) insecticide fly bait Methyl carbamate

' 5-1b cans

Permethrin insect repellent for clothing use Pyrethroid
6-0z aerosol can

Propoxur (Baygon®) insecticide roach and ant spray Methyl carbamate
1-gal cans, 28-0z aerosol cans

Pyrethroid insecticides” Pyrethroids other than
20-, 12-, and 11-0z aerosol cans permethrin

Rodenticide baits (Variety)
5-and 11-lb cans

'Pesticides shipped in small amounts were pentachlorophenol, boric acid, Combat® cockroach bait, bendiocarb
insecticide, and pyrenone mosquito capsules. Including d-phenothrin, d-trans-allethrin, resmethrin, or
pyrethrins with synergists.

2 Including d-phenothrin, d-trans-allethrin, resmethrin, or pyrethrins, with synergists.
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Germany, with few exceptions. Lead levels in blood were not statistically significantly altered during

deployment to the Gulf region.2

Exposure to Petroleum Fuels

Little specific data exist about possible exposures of U.S. service members to petroleum fuels or their
combustion products. Operating the vehicles and machinery used in the Gulf War involved exposure
to petroleum based material. Petroleum fuels also were used for burning wastes and trash, dust
suppression, and fueling stoves and tent heaters. None of these uses are unique to the Gulf War, but
they probably led to increased petroleum vapor and combustion product exposures. Thus, some U.S.
service members were exposed to petroleum materials including benzene, toluene, xylene, ethyl
benzene, and combustion products including carbon monoxide, sulfur dioxide, nitrogen dioxide,

particulates, lead, and other pollutants.

The U.S. Army’s air monitoring (and blood monitoring done by CDC in a small study) found
no evidence of elevated exposure to volatile organic compounds (including petroleum materials)

(USAEHA 1996; Etzel and Ashley 1994).

Some service members, however, clearly experienced short-term, elevated exposures to
petroleum fuels. For example, diesel was sprayed on the ground to suppress dust from the fine sand

found in the Gulf region. A U.S. Central Command document lists crude oil/waste oil as the least

2 As noted, individuals in this group also were assessed for SCEs, which were found to increase with deployment to

Kuwait and remain high even after the return to Germany (McDiarmid 1995). SCEs are a sensitive measure of DNA

damage and repair and occur at a background rate in normal cells, but increase with exposures to DNA damaging agents.
It is not clear what exposures in Kuwait could have led to the observed increases, since elevated SCEs are a nonspecific
measure that can reflect exposure to infections and vaccinations, or to dietary, occupational, or environmental mutagens.
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desirable option for dust suppression, but does not mention diesel fuel (Doc 87 Dust Control,
undated). One U.S. Army sanitary engineer testified to the NIH Technology Assessment Panel in
1994 that units used water or diesel fuel for dust suppression during the war (Johnson 1994). He
described one brigade dumping 30,000 gallons of diesel fuel on the roads daily, and said U.S. service
members living in tents near the roads—and particularly truck drivers carrying out the spraying—
complained of nausea from breathing the resulting fumes. As a result, the preventive medicine
person to whom they complained obtained respirators for the drivers’ use (Johnson 1996). Another
occupational group that could have experienced some risk of elevated exposures to petroleum
products during the Gulf War were those who worked at military “Petroleum, Oils, and Lubricants”

points where these materials were distributed.

The fuel used most widely during the war for both vehicles and equipment was Jet A-1, an
internationally used kerosene-based aviation fuel provided at no cost by the Saudi Arabian
government. Of the 1.8 billion gallons of fuel used during Operations Desert Shield/Desert Storm,
roughly 75 percent was jet fuel (mostly Jet A-1), 24 percent was diesel fuel, and one percent was
gasoline (Stucker et al.). The gasoline used during Operations Desert Shield/Desert Storm was

commercial leaded gasoline refined to Saudi Arabia’s national standard (Lepera 1996).

Combustion products from heaters used in poorly ventilated areas also are a general exposure
concern for Gulf War participants. Buming leaded fuels indoors without proper ventilation—e.g.,
heaters in tents—could have caused increased lead exposure. Kerosene heaters, widely used in the

United States, also could have been significant sources of exposure to nitric oxides, sulfur dioxide,

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

4-13



10

11

12

13

14

15

16

17

18

19

DRAFT: DO NOT CITE, QUOTE, REPRODUCE, OR CIRCULATE

inorganic combustion gases, carbon monoxide, and particles when used with inadequate ventilation
(Mumford et al., 1992). During the war, four hospitalizations in U.S. Army field hospitals occurred

because of asphyxiation from carbon monoxide.

Exposure to Psychological and Physiological Stress

U.S. service members encountered many stressors during the Gulf War, including short deployment
notice, uncertainty about length of deployment, isolation and separation from family, a polluted
environment, poor living conditions with little privacy or social outlets, prolonged work hours,
decreased income and worry about job retention, fear of SCUD missile and chemical and biological
weapon attacks, anticipation of high casualty rates and torture, frequent CW agent alarms that often

required a defensive posture and full chemical gear, and dealing with casualties and dead bodies.

Even when the war was over, many veterans experienced post-deployment stress on their
return from the Gulf. These included financial and employment difficulties, unresolved military pay
issues, the revelation of cases of leishmaniasis and the consequent temporary ban on blood donations,
the apparent increasing numbers of health complaints and “unexplained illnesses,” and media reports

of apparent increased numbers of birth defects and cancer.

HEALTH EFFECTS OF GULF WAR RISK FACTORS
Even though exposure data are sparse, the Committee undertook a comprehensive analysis of the
health effects of the 10 Gulf War risk factors for which we examined possible exposures. Our

analysis of possible health effects was performed independently of whether exposures were
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symptoms reported by Gulf War veterans. Symptoms reported by Gulf War veterans used in these

comparisons were based on DOD’s CCEP and VA'’s Persian Gulf Health Registry (see chapter 3).

Pesticides
As noted earlier in this chapter, pesticides DOD shipped for use during the Gulf War fell into five
major categories: OP pesticides, methyl carbamate pesticides, organochlorine pesticides (lindane),

pyrethroid pesticides (permethrin), and DEET.

Organophosphorus pesticides. Several OP pesticides were used, including chlorpyrifos, diazinon,
dichlorvos, and malathion. When administered in high doses, OP pesticides cause irreversible
inhibition of acetylcholinesterase, an enzyme crucial to normal nerve and nerve/muscle function.
Inhibiting acetylcholine esterases leads to unique and highly characteristic poisoning symptoms.
Immediate symptoms of OP poisoning in humans usually develop within 4 hours of exposure and
include narrowing of the pupil of the eye (miosis), headache, nausea, dizziness, anxiety, and
restlessness. Severe and rapid onset poisoning symptoms include muscle twitching, weakness,
wemor, incoordination, vomiting, abdominal cramps, diarrhea, sweating, salivation, tearing, runny
nose, and production of phlegm. Life-threatening symptoms include unconsciousness, incontinence,
convulsions, and depression of breathing function. According to DOD, their medical monitoring and
surveillance efforts reported no cases of immediate and severe OP pesticide poisoning symptoms in

U.S. military personnel during the Gulf War.
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Some individuals who recover from immediate and severe OP pesticide poisoning show long-
term (lasting more than a year), subtle, neurophysiological abnormalities that can be detected using a
battery of standardized neuropsychological tests. In an epidemiologic study of such long-term
effects, severely poisoned individuals showed clear but subtle differences in intellectual functioning,
academic skills, abstraction and flexibility of thinking, and simple motor skills. For example, about a
five-point difference in IQ was measured in severely poisoned versus control subjects.
Neurophysiologic effects were less apparent; abnormalities were found only in measurements of
memory, abstraction, and mood and on one test of motor reflexes (Savage). These effects could not
be detected, however, in a subset of the same worker population that had been exposed to doses of
OP pesticides that were too low to cause the symptoms of immediate and severe poisoning
(Steenland). Other studies of low-level occupational exposures reinforce the finding that these types
of long-term effects present solely in the aftermath of severe and immediate OP agent poisoning

(Ames et al.; Steenland et al.).

Some OP pesticides that are no longer sold in the United States have been associated with
human cases of a second type of delayed toxic effect called organophosphate-induced delayed
neurotoxicity (OPIDN, sometimes referred to as delayed neuropathy). Initial symptoms are muscular
incoordination progressing to numbness, tingling, fatigue or a cramp-like pain in the calf muscles,
and even moderate to severe muscular weakness and paralysis (Barrett and Oehme; Klaassen).
Typically, effects occur 7 to 14 days following recovery from immediate and severe poisoning by the

OP pesticide and involve neuropathologic lesions and degeneration of the nerve axon and myelin
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nerve sheath in both the central and peripheral nervous systems (Klaassen); these effects are easy to
measure in a clinical setting. In general, OPIDN caused by OP pesticide poisoning is associated with

immediate poisoning symptoms.

All OP pesticides sold in the United States today are routinely screened for OPIDN toxicity
with a standardized hen assay used by EPA; the hen is a laboratory animal especially sensitive to
OPIDN effects. For some OP agents, these effects only can be observed by giving the hen extremely
high doses that would rapidly lead to death, but then keeping the hen alive through the use of
protective drugs such as atropine. Many investigators conclude that any OP agent theoretically could
cause this effect at sufficiently high doses, but that in fact, their immediate toxic effects would cause
death before delayed effects could be seen (Klaassen). None of the pesticides DOD shipped to the
Gulf War generally cause OPIDN in humans. At doses that cause nearly lethal, immediate, and

severe toxic effects, some of the OP pesticides shipped might lead to OPIDN in humans.

Methyl carbamate pesticides. Methyl carbamate insecticides shipped for use during the Gulf War
included propxur (Baygon®), carbaryl (Sevin®), and methomyl (Lannate®). These insecticides
reversibly inhibit the enzyme acetylcholine esterase, which leads to poisoning effects similar to OP
poisoning. Poisoning with methyl carbamates tends to be of much shorter duration—with a greater
margin of safety between symptom-producing and lethal doses—compared to OP pesticides, which

bind perrnanently with acetylcholine esterase.
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Pyrethroid pesticides. DOD shipped the pyrethroid insecticide permethrin to the Gulf for use as an
insect repellent. Permethrin is used widely in the United States as the active ingredient in personal
care products, such as shampoos and lotions, and for treating clothes to make them insect repellent.
There are few reported poisonings of humans by permethrin, probably because such a large dose is
required to cause poisoning. Humans rapidly detoxify and excrete permethrin. Clinical signs of
immediate permethrin poisoning following large oral doses become evident within 2 hours and
include incoordination, ataxia, hyperactivity, and convulsions, followed by prostration, paralysis, and
death (NRC 1994). Unlike OP pesticides, the Committee found no reports of long-term effects from

permethrin poisoning in humans.

A National Research Council (NRC) subcommittee that reviewed possible health problems
for military personnel wearing permethrin-treated military clothing concluded it is unlikely that
soldiers using such uniforms would experience adverse health effects at the suggested exposure
levels. The subcommittee concluded, “the weight of evidence shows that permethrin is unlikely to be
a skin irritant or skin sensitizer for military personnel who are exposed to it dermally from wearing
permethrin impregnated [uniforms].” The estimated “no observable adverse effect level” for
immediate neurotoxic effects in humans from daily exposure is 200 mg/kg, which is approximately
3 million times greater than estimated dermal exposure from permethrin treated uniforms (NRC
1994). NRC'’s worst-case estimate of lifetime carcinogenicity risk for humans wearing permethrin

treated uniforms was less than 2 in 1,000,000.
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In laboratory animal studies, dermal absorption of permethrin is low, although scientists
observe neurotoxic effects if the substance is injected (EPA 1989, NRC 1994). Most, but not all,
studies have reported that permethrin does not cause damage to genetic material in a wide variety of
standard measurement systems. Permethrin is neurotoxic to laboratory animals at high oral doses.
Rats fed permethrin at 6,000 mg/kg for 14 days showed fragmented and swollen sciatic nerve axons
and myelin degeneration. However, nerve conduction studies in 23 permethrin workers showed no
evidence of nerve impairment associated with permethrin exposure (NRC 1994). Rodent bioassays
of chronic exposure to permethrin showed carcinogenic effects, such as liver and lung adenomas and

lung carcinomas in mice, but data on human carcinogenicity of permethrin are lacking.

Organochlorine pesticides. DOD shipped one organochlorine pesticide, lindane, to the Gulf region.
Lindane, once widely used as an agricultural insecticide in the United States, is still available as a
lotion to treat head and body lice and scabies (EPA 1989; ATSDR 10/92). Lindane is dermally
absorbed, stored in body fat, and only slowly leaves the body. Reports document that a few people
who have used large amounts of lindane on their skin have had blood disorders and even seizures.

Under conditions of exwemely high exposure, lindane can cause liver and kidney disease.

Some pregnant laboratory animals orally treated with the maximum tolerated dose (the dose
just below that causing immediate and severe toxicity) showed a statistical increase in the number of
fetuses with extra limbs, indicating that lindane is a teratogen for this laboratory animal strain.

Lindane has not been shown to be a human carcinogen, although long-term oral exposure of lindane
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to certain species and strains of laboratory rodents has been reported to cause liver cancer (ATSDR

10/92). Hence, DHHS has determined that lindane should be viewed as a human carcinogen.

DEET. DEET, first introduced in 1955, continues to be a widely used liquid insect repellent in the
United States and DOD shipped approximately two 2-o0z tubes per U.S. service member during the
Gulf War. According to EPA, 50 to 100 million Americans use DEET-containing insect repellents
annually. Relative to most pesticides, DEET has notably low immediate toxicity (EPA 1989; Osimitz
& Grothaus). Although generally well tolerated when used as an insect repellent applied to human
skin, about five to nine percent is absorbed through skin, and reports of tingling, mild irritation, and
occasional skin peeling following repeated application exist (EPA 1989). Topically applied DEET is
rapidly eliminated, mostly in the urine. In the past 35 years there have been a few reports in medical
literature suggesting rare neurotoxic effects (Osimitz). In adult humans, ingestion of enormous doses
of DEET has been associated with immediate toxic effects including tremors, generalized seizures
and coma, although no long-term effects of poisoning have been reported (Verschoyle 1991). (See

the section on PB for discussion of possible toxic interactions.)

Rats continuously fed DEET up to the maximum tolerated dose over three generations
showed a slight increase in the high-dose animals in a single neurological abnormality—a slight
increase in exploratory locomotor activity—and no histopathologic central nervous and peripheral
nervous system changes of significance (Osimitz). Other reports indicate that rats fed the maximum
tolerated dose of DEET can show severe and often fatal prostration accompanied by a brain

myelinopathy (Verschoyle 1991).
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What do we conclude about the risks of pesticides to Gulf War veterans? According to DOD, after-
action reports from the in-theater medical personnel did not reveal any U.S. troops complaining of
symptoms that would indicate pesticide poisoning. Evidence from studies of humans poisoned by OP
pesticides suggests that low-level exposures to these agents that do not cause immediate and severe
poisoning signs and symptoms will not result in long-term health effects. Thus, the Committee
concludes it is unlikely that health effects and symptoms reported today by Gulf War veterans are the
result of exposure to pesticides during the Gulf War. Lindane is an animal liver carcinogen, but it is

too early to see an elevated liver cancer rate in Gulf War veterans.

Chemical Warfare Agents

At the time of the Gulf War, the U.S. military believed Iraq had weapons that could deliver OP nerve
agents, including sarin, soman, and VX, and mustard (blister) agents. Hence, U.S. forces were
supplied with protective gear, detectors, and prophylactic drugs to protect against the known

consequences of exposure.

Immediate signs and symptoms of nerve agent poisoning. OP nerve agents are designed to
incapacitate and kill humans. Inhalation exposure to these agents leads to immediate effects
including miosis, runny nose, and increased salivation. Immediate effects following skin exposure
include local sweating and muscle twitching. Eye exposure rapidly produces miosis, which often is
associated with eye pain, headache, and blurred vision. In fact, miosis is the most sensitive and
specific immediate response to acute poisoning in humans, and this reaction has served as the basis

for establishing allowable occupational concentrations for CW nerve agents. Higher doses of these
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agents cause more severe effects, including convulsions, neuromuscular blockage, profuse airway
obstruction and apnea—developing within one to two minutes of exposure (Gunderson). Death
occurs due to respiratory paralysis. The effects of nerve agent poisoning are virtually identical to

those of severe OP-pesticide poisoning.

Data on human effects of CW nerve agent poisoning derive largely from human experiments
carried out by the U.S. Army from the 1940s to the 1960s. Table 4-2 illustrates the type of

information on immediate poisoning effects from low-level exposures to the OP nerve agent sarin.

Table 4-2—Reactions of Human Volunteers Who Had Various Immediate Effects From Low-level
Inhalation Exposure to Sarin (McNamara and Leitnaker)
B Air concentration of sarin (mg min/m’)

1 2 4 6
Effect Percentage of exposed human volunteers showing the effect
Miosis 7 50 50 100
Runny nose 17 80 100 100
Tight chest 4 80 100 100
Headache 20 7 50
Eye pain 17 0 54
Eye-lid twitch 4 4 4
Throat irritation 3 0 11 23
Sweating 0 0 0 18
Flu-like symptoms 10 0 27 59
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Immediate signs and symptoms of mustard agent poisoning. With mustard agents, poisoning
symptoms are severe irritation and tissue damage to eyes, skin, and respiratory and gastrointestinal

(GI) tracts. Usually the onset of symptoms is delayed for some hours after exposure.

One report of Iraqi use of mustard agent against Iranian troops in 1984 documented health
effects in more than 5,000 Iranian casualties. Affected individuals had first to third degree burns over
20 to 70 percent of the total skin surface. Eye exposure caused tearing, severe conjunctivitis, and
temporary loss of vision. Corneal abrasion was nearly always present, and photophobia and blurred
vision developed in some cases. Upper airway involvement due to chemical burning of the throat led
to pharyngitis and tracheobronchitis. These effects were quite severe, and this group suffered
approximately 15 percent mortality. Those who survived the initial symptoms later experienced
various GI complaints, including nausea, vomiting, and diarrhea. After 5 to 7 days, hematologic

problems were the greatest health threat to survivors (Kadivar and Adams 1991).

Long-term health effects of high-level exposure to CW nerve agents. Two NRC reports addressed
possible long-term morbidity and mortality in about 1,400 servicemen intentionally exposed to CW
nerve agents in experiments conducted over a 20-year period ending in 1975. The possibilities of
excess cancer risk and adverse mental, neurologic, hepatic, and reproductive effects were reviewed.
Both NRC analyses concluded that no evidence exists that CW nerve agents cause long-term, adverse
human health effects at the doses tested. The doses were nonlethal, but were high enough to cause
clinical effects (such as miosis). NRC reported that both analyses had the power to detect any major

health effects had they been present. A statistically significant increase in admissions to VA hospitals
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subclinical exposure to OP CW nerve agents does not result in long-term neurophysiological and
neurological health effects (NRC 1982 and 1985). Ongoing research at the Boston Environmental

Hazards Research Center is investigating the possibility of such effects in Gulf War veterans.

As described in the previous section on the health effects of pesticides, severe OP agent
poisoning can cause long-term neuropsychological effects, although such effects are not expected in
cases of subclinical exposure. Ongoing research at the Boston and Portland Environmental Hazards

Research Centers will investigate the possibility of such effects in Gulf War veterans.

Long-term health effects of high-level exposure to mustard agents. Based on epidemiologic research,
humans exposed to mustard agent are at increased risk for lung cancer (NRC 1993; ATSDR 9/92).
Several other reviews of human exposure to mustard agent during World War I and other wars also
indicate veterans exposed to mustard agents during the Gulf War could experience other respiratory

problems as well (NRC 1993; ATSDR 9/92).

During World War II (WWII), more than 60,000 U.S. service members were used as human
test subjects and exposed to mustard agents, including at least 4,000 individuals exposed to high
concentrations of these agents (NRC 1993). A review by the Institute of Medicine (IOM) concluded
that several specific chronic diseases are causally associated with mustard agent exposure. These
include various respiratory cancers, skin cancer, chronic skin ulceration and scar formation, chronic
respiratory disease including asthma, chronic bronchitis, emphysema, chronic eye diseases, and

various psychological disorders including PTSD. 1I0OM also found suggestive evidence (weaker than
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Anthrax. Anthrax is a bacterial disease most often found in cattle and sheep. Human infection can
occur by contact with infected animals or by inhalation of spores from infected animal products (e.g.,
as hides or wool). Left untreated the disease usually is fatal. After exposure, the anthrax bacteria
travel to the intestines and other areas where they cause severe tissue damage. Initial symptoms
include nonspecific malaise, low grade fever, and non-productive cough. Initially, anthrax can be
difficult to diagnose because symptoms, although severe, are not specific (Johnson-Wineger 1995).
As the disease progresses, symptoms include high fever, labored breathing, choking cough, and
vomiting; death usually occurs within 4 days (OTA 1993). Terminal symptoms include abrupt onset
of shortness of breath, harsh breathing, skin turning blue, excessively rapid heartbeat, and rapid
progression to shock and death. Cases of pulmonary anthrax caused by inhalation of aerosolized
spores (which would be the case in a military use) are almost invariably fatal if not treated
immediately with antibiotics. Exposure to small numbers of infecting spores can increase the
incubation time of the disease from a few days to several weeks, but if infection occurs, the disease
progresses toward death in the same manner as for high level exposure (OTA 1993, Johnson-Wineger

1995). No long-term effects have been reported in persons successfully treated for anthrax.

Botulinum toxin. Botulinum toxin is a group of related, highly poisonous protein agents isolated from
fermentation of the bacterium Clostridium botulinum, which naturally occurs in soil and can grow in
many meats and vegetables. Botulinum toxin is fast-acting, usually producing symptoms within 18
to 36 hours after ingestion. Death occurs in 80 percent of an exposed population after 1 to 3 days

(OTA). Botulinum toxin blocks neuromuscular conduction by binding to receptor sites on motor
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nerve terminals and by inhibiting the release of acetylcholine. Symptoms at high exposure levels can
include respiratory distress and respiratory paralysis, which may persist for 6 to 8 months (Klaassen).
Disability progresses from difficulty in walking and swallowing and impaired vision and speech to
convulsions. Ultimately, symptoms include paralysis of the respiratory muscles, suffocation, and
death—all within a few hours or days, depending on the amount of toxin ingested (OTA 1993). In
cases of accidental exposure in the general population, the fatality rate is 35 to 65 percent and is fatal
in 3 to 10 days (Klaassen). Botulism antitoxin can be effective if administered within days of
exposure (OTA 1993). The Committee found no scientific literature suggesting adverse long-term

health effects from low-level exposure to botulinum toxin.

In fact, botulinum toxin has conventional medical therapeutic uses. Botox® is an FDA-
approved, purified, type A botulinum toxin, and injecting it into the muscle of patients causes a
localized, temporary denervation and muscle paralysis. Such an effect is therapeutically useful for
treating a number of conditions, including blepharospasm (an involuntary recurrent spasm of both
eyelids) and for use in certain types of eye surgery. Studies on thousands of adults treated with
Botox® have shown only mild side effects—e.g., a diffuse skin rash lasting several days—as a result
of the localized muscle paralysis effects of the toxin. The only long-term effect reported is a slight

reduction in the effectiveness of BT vaccine due to a person’s natural immune responses.

Aflatoxin. Aflatoxin is a naturally occurring toxic metabolite from certain fungi that sometimes occur
on grains, peanuts, and other foods stored under certain conditions (Klaassen). Aflatoxin ingestion

can result in immediate, toxic effects in many different species, and death results from acute liver
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toxicity (Chemical Carcinogens; Klaassen). Aflatoxicosis in humans has been reported following
ingestion of aflatoxin contaminated food, and symptoms include vomiting, abdominal pain, pulmonary
edema, gastrointestinal hemorrhage, convulsions, coma, and death (Chemical Carcinogens). Several
epidemiologic studies suggest aflatoxin causes liver cancer in humans. The only documented health
effect that could be expected from low-level exposure to aflatoxin would be an increased prevalence of

liver cancer years to decades after exposure.

What do we conclude about the risks of BW agents to Gulf War veterans? In cases where an individual
survives exposure to anthrax or botulinum toxin, no known, long-term health consequences exist.
Aflatoxin, however, is a liver carcinogen, and increased rates of liver cancer could result decades
following low-level exposure. The Committee concludes it is unlikely the health effects reported

today by Gulf War veterans are the result of BW agent exposure.

Anthrax and Botulinum Toxoid Vaccines

Before U.S. troops deployed to the Gulf region, they received a standard series of inoculations against
infectious diseases—e.g., cholera, typhoid, tetanus, diphtheria, polio, and measles—that might be
given to any U.S. citizen traveling to these regions. After arriving in the Gulf War region, some U.S.
service members received two additional vaccines for protection against the BW agents anthrax and

botulinum toxin.

Anthrax vaccine. In 1971, FDA licensed anthrax vaccine to protect civilian workers against possible
infection by anthrax bacteria. Since 1967 and before the Gulf War, more than 20,000 inoculations had

been routinely administered to at-risk populations, including laboratory personnel who work with the
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bacteria that causes anthrax, persons in industries that work with animal hides and wool (which can be

a source of anthrax infection), and veterinarians who come in contact with anthrax-infected animals.

Although long-term safety surveillance is not generally part of the FDA vaccine licensing
process, the law requires that U.S. health care providers and manufacturers report serious adverse
reactions for all licensed vaccines (FDA regs). FDA has not received data that raise concerns about

the safety of the anthrax vaccine.

Historical data for short-term health effects of the anthrax vaccine indicate up to six percent of
recipients experience mild discomfort, including tenderness, redness, swelling or itching at the
inoculation site for up to 72 hours. Fewer than one percent experience a more severe local reaction
that potentially limits the use of the arm for 1 to 2 days. Systemic reactions, e.g., fever, malaise, are

uncommon (about 0.1 percent) (Johnson-Winegar 1996 and 1995).

According to DOD, medical monitoring and surveillance conducted during the Gulf War found
the expected short-term side effects of anthrax vaccines occurring at approximately the historical rates
(Eitzen). A single hospitalization for a vaccination site infection was reported. DOD points out that
precise information about all possible short-term side effects is unknown, however, because of

difficulties in collecting such data during and after the Gulf War.

Botulinum toxoid vaccine. Botulinum toxoid (BT) vaccine has been used for more than 25 years to
protect industry and laboratory workers from occupational exposure to the extremely poisonous

botulinum toxins. All civilian vaccinations have been administered under an investigational new drug
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(IND) application sponsored by CDC. For both civilian and military use, BT vaccine remains in

“investigational” status—i.e., not yet licensed by FDA.

Since 1970, as part the IND evaluation, FD;A has reviewed information from CDC about the
cumulative safety record for BT vaccine. Records of more than 10,000 administered vaccine doses
(including approximately 2,200 in the five years before the Gulf War) indicate that treated individuals
experience only local side effects often associated with many types of vaccinations. These effects,
primarily at the injection site, include local pain, tenderness, swelling, redness, and itching. Systemic
reactions such as temporary fever, tiredness, headache, or muscle pain also can occur. Rarely,
reactions include soreness of the arm sufficient to leave individuals unable to perform duties for a day
or two or development of a lump at the injection site that generally resolves within several weeks.
Such adverse reactions also are observed with other licensed toxoid vaccines, such as diphtheria and

tetanus toxoids (Eitzen; J-W 1996).

The U.S. Army examined the frequency of side effects of BT vaccinations seen in some U.S.
service members. In one report of 237 Gulf War veterans who had received BT vaccine, 2.5 percent
had systemic reactions. This rate parallels that recorded by the U.S. Army and CDC prior to the Gulf

War (Langford).

Precautions against contaminants. The Committee examined the hypothesis that Gulf War veterans’
illnesses could be the result of contamination of anthrax vaccine lots by Mycoplasma incognitus
(Nicholson). Discussions with staff of FDA, Walter Reed Army Medical Center, U.S. Army Medical

Research and Material Command, academic experts, and the manufacturer of the vaccines indicate that
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available evidence, the Committee believes it is unlikely that multiple vaccines are responsible for

illnesses reported today by Gulf War veterans (Russell, Pitman 1995 and 1996).

What do we conclude about the risks of vaccines to Gulf War veterans? The Committee concludes it is
unlikely that health effects reported by Gulf War veterans result from the BT or anthrax vaccines, used

alone or in combination.

Pyridostigmine Bromide

PB is a pretreatment drug used to protect against the CW nerve agent soman. By itself PB is not
protective against CW nerve agent poisoning. Used as a pretreatment, however, PB can enhance the
antidote effects of the standard atropine and 2-PAM treatments used by the U.S. military for nerve

agent poisoning (MSDS 12/90).

Since 1955, FDA has approved PB for use by persons suffering from myasthenia gravis. No
long-term health problems thought to be associated with PB have been reported for persons with
myasthenia gravis who regularly take PB over many years or decades (Penn; Sander/MG Foundation
Medical Board). DOD filed a New Drug Application in May 1996, but PB currently has the status of

an INDfor nerve gas pretreatment use.

According to FDA, its conclusion that PB was safe for use by U.S. service members during the
Gulf War was based largely on the extensive cumulative experience with this drug in patients with
myasthenia gravis. Typically these patients are treated with PB doses of up to 1,500 mg per day for

many years, compared to the prescribed dose of 90 mg per day for a maximum of seven days use
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during the Gulf War. Reported side effects of PB include increased salivation, increased tearing,
urinary urgency and frequency, nausea, vomiting, muscle weakness, abdominal cramps and diarrhea

(MG Foundation Phys. Man.). These effects disappear when individuals stop taking PB.

Data from one DOD retrospective study on 30 medical support officers of the 18th Airborne
Corps reveal a similar range of short-term health effects from PB. The 18th Airborne Corps instructed
1,650 soldiers (6.5 percent women) to take PB tablets at the onset of Operation Desert Storm in
January 1991. Half those surveyed reported gastrointestinal symptoms, S to 30 percent reported
increased urinary urgency and frequency, and fewer than 5 percent reported headaches and tingling of
extremities. The need for a medical visit was reported by less than 0.1 percent, and the decision to
discontinue use based on medical advice was reported by less than 0.1 percent. As with myasthenia
patients, DOD reported that side effects ceased when PB use was discontinued (Keeler 1991). Other

retrospective studies found similar results (DOD/USA, Clawsen).

A survey of 213 Israeli soldiers asked about possible symptoms of PB and their severity. The
most frequent health complaints reported were generally mild and nonspecific, including dry mouth,
general malaise, fatigue, and weakness, which appeared about 1.6 hours after taking the medication
and recurred after each intake. For this group the typical side effects associated with PB, such as

nausea, abdominal pain, frequent urination and runny nose, were infrequent (Sharabi).

DOD recently completed a study begun in November 1994 that looked at differential
tolerances to PB between women and men (RWG/AR, Lasseter and Garg 1996). Ninety subjects,

equally divided by gender and in three weight classes, took 30 mg of PB every 8 hours for 21 days
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(plus one dose). PB was found to be safe and well-tolerated. All side effects were mild and resolved
with no intervention. Headaches, dizziness, nausea, rash, and hair loss were reported in both drug and
placebo groups. Diarrhea and abdominal pain were reported in the PB group only (four study
participants). Overall, the occurrence of adverse effects did not differ between active and placebo
subjects, nor were differences observed among gender or weight groups. Results from a one-year
follow up, indicated no long-term effects except possibly a skin rash that resolved with treatment

(Lewis 1996).

DOD continues to seek FDA approval to use PB for the protection of U.S. troops against CW
agents. To support this approval process, DOD has (since 1984) sponsored various research efforts to
gather information on the effects of PB pretreatment on healthy individuals. To date, DOD reports no

serious or long-term reactions from this research.

Genetic predisposition to PB sensitivity. Some scientists suggest that persons who are genetically
unable to produce the plasma enzyme butyryl cholinesterase (BuChE) could be more sensitive to PB’s
known side effects, and at least one apparent case has been reported (Lowenstein-Lichtenstein 1995).
The estimated frequency in the general population of persons unable to produce BuChE is about 0.03
percent. Exposure to PB (or similar compounds) could cause immediate and marked health effects in
these individuals. Based on studies of PB-related compounds in BuChE deficient individuals,
however, symptoms vanish when exposure to PB is removed. Limited population genetic data

indicate that about four percent of all people have slightly reduced ability to produce functional
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Because it is slightly radioactive, uranium is considered to be a potential carcinogen—albeit
with a small cancer risk relative to other radionuclides (ATSDR). Taken together, human and animal
studies do not indicate that natural uranium causes cancer in humans. Epidemiologic studies of
uranium miners experiencing extremely high, lifetime, occupational exposures to uranium show an
increase in mortality due to lung cancer, but such cancers are thought to be caused by miners’
concurrent exposures to radioactive radon gas and its decay products, tobacco smoke, silica and other
dusts, or exhaust fumes from diesel engines (Voelz 1996, BEIR IV). Animal studies conclude that
exposure to uranium for long periods of time does not result in increased incidence of cancer, except
in the case of one study. This study found prolonged (more than five years) inhalation of high levels of

uranium dioxide led to lung neoplasms in dogs (Leach 1970 and 1973).

The chemical toxicity of uranium as a heavy metal is well characterized. In fact, the kidney is
the most sensitive organ affected by exposure to uranium and is the critical target organ for risk
assessment. For this reason, uranium exposure is regulated based on its chemical toxicity and not its
radiological properties (McGuire). Even so, more than 50 years of occupational health data from
uranium miners reveal little epidemiologic evidence of excess kidney disease among workers exposed

for years or decades (Voelz 1992).

The health risks of internalized uranium or DU particles depend on dose, exposure pathway,
and solubility of the ingested particle. Ingestion of insoluble uranium compounds poses little health
hazard because they pass rapidly through the body and are eliminated in the feces. However, animal

studies have shown that ingestion of large doses of relatively soluble uranium compounds are
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HIs are based on EPA toxicity values that are set far below levels thought to cause health effects and
that also account for sensitive subpopulations such as children and the elderly. A congressional Office
of Technology Assessment analysis of the U.S. Army’s risk assessment methods and findings
concluded “the risks to health from exposure to the smoke and the background air contaminants in the

Persian Gulf are likely to be extremely small” (OTA, 1994).

Oil-well fire smoke appears not to have caused observable changes in lung tissue. Researchers
at the Armed Forces Institute of Pathology found no significant differences in lung tissue in autopsies

of 33 U.S. service members who died after the start of the oil well fires (Mullick 1996).

Information has been gathered from 110 firefighters working for private companies examined
before and after each firefighting tour of duty. Individuals were deployed for 28-day periods, working
daily at the well heads without breathing protection equipment. Most were over 30 years old and had
10 or more years experience fighting similar well fires, many of them in Kuwait and elsewhere in
Southwest Asia. No cases of illnesses resembling those reported by Gulf War veterans were reported,
nor have such complaints been observed among thousands of oil-well firefighters who have spent years

experiencing similar exposures (Friedman 1994 and 1996).

Known immediate health effects from inhaling large amounts of smoke and particulates are
primarily respiratory, including coughing, wheezing, increased airway resistance, and respiratory
infections. Toxic gases that can be found in oil-well fire smoke—such as hydrogen sulfide and sulfur
dioxide—can cause eye and nose irritation, decreased pulmonary functioﬁ, and increased airway

reactivity (Utell and Frampton, 1992; Naval Medical Research Institute, 1991). Nevertheless, these
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toxic gases were not detected at high levels during the fires (WMO 1992; EPA 1991; Husain1995;
DHHS 1991). High levels of airborne particulates, which sometimes occurred in the Guif region, are
associated with increased rates of asthma and can exacerbate other chronic respiratory conditions.
With chronic (months or years) exposure to particulates, there is increased risk of some loss in lung

function or chronic bronchitis, especially in cigarette smokers.

What do we conclude about the risks of oil-well fires to Gulf War veterans? Based on research on
human and animal health eftects of exposure to air pollutants, the Committee concludes it is unlikely

exposure to oil-well fire smoke is responsible for symptoms reported today by Gulf War veterans.

Petroleum Products

Diesel, kerosene, gasoline, jet fuel, and other petroleum based fuels were widely used during the Gulf
War for dust suppression, waste incineration, and for fueling vehicles, stoves, heaters and generators.
U.S. service members in certain jobs were occupationally exposed to petroleum fuel vapors and
combustion products, such as toluene, xylene, benzene, ethyl benzene, carbon monoxide, sulfur
dioxide, nitrogen dioxide, particulates, lead, and other pollutants. Additionally, in some areas near the
Kuwait oil well fires, unburned crude oil drizzled down, covering the ground and troops below

(Stevens et al., 1993).

Petroleum fuels are a complex mixture of aliphatic hydrocarbons and aromatic hydrocarbons
such as benzene and PAHs. These fuels also commonly contain various additives, like lead. When

burned, petroleum fuels produce a variety of potentially hazardous combustion products. High-level,
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short-term exposures to fuel solvents can cause immediate effects. In most cases, however, complete

recovery occurs when the exposure ceases (USDHHS 1993; Baker 1988).

U.S. service members could have been exposed to petroleum fuels by inhalation, ingesting
contaminated water or dusts, and skin contact. Inhalation exposure could depress the central nervous
system (CNS). Symptoms include short-term effects ranging from fatigue, headache, nausea, blurred
vision, and dizziness, to convulsions, paralysis, and loss of consciousness depending on the dose
(Naval Medical Research Institute, 1991; USDHHS 9/93). Again, exposure to high, nonlethal levels
usually is followed by complete recovery (Klaassen 1996; Porter 1990; USDHHS, Sept. 1993),
although rare cases of permanent brain damage after massive exposure have been reported (USDHHS

Sept. 1993).

Prolonged breathing of diesel fuel vapors can damage kidneys or lower blood clotting ability
(USDHHS, 1995a). Studies of workers occupationally exposed to certain hydrocarbon solvents in
petroleum fuels suggest that long-term high-dose exposure over 12 to 14 years can lead to neurotoxic
effects (Klaassen 1996, USDHHS 1995b). For example, psychomotor disturbances, visual memory
and perception, and visuomotor learning ability were significantly affected in exposed gasoline-pump
workers compared to matched controls, particularly workers exposed for more than a year (Kumar
1988). Some studies suggest there are neurotoxic effects from long-term exposure, including
decrements in memory, cognitive functioning, and sometimes neuromotor functions (Klaassen, 1996).

Other researchers, however, have challenged the existence of what is sometimes referred to as
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“chronic toxic encephalopathy,” and uncertainty exists about CNS effects from long-term, low-level

exposures to solvents (Gerr and Letz 1992).

Benzene makes up about one percent of U.S. gasoline and up to five percent of European
formulations. It is a known hum;n carcinogen that is associated with certain types of leukemia.
Nevertheless, more than 55 published epidemiologic studies of workers exposed occupationally to
hydrocarbons such as gasoline generally do not replicate the carcinogenic effects reported for
experimental animals (DHHS, Sept 1993; McLaughlin,1993). Recent studies of refinery workers also
do not reveal a clear association between gasoline production and leukemia (DHHS Sept 1993,
Honda, 1995). Still, based on the limited evidence from animal studies and the presence of benzene in
gasoline, the International Agency for Research on Cancer (IARC) concluded that gasoline is possibly
carcinogenic to humans. It is not known if other petroleum products cause cancer in humans. IARC
believes there are insufficient data to assess whether light fuel oils or light diesel fuels cause cancer in

humans. However, IARC has determined that occupational exposure to fuel oils during petroleum

refining is probably carcinogenic to humans (DHHS 1995a).

Although ingesting small amounts of fuel oils is unlikely to cause significant symptoms,
ingesting fuel oils in larger quantities can cause vomiting, diarrhea, swelling of the stomach, stomach
cramps, coughing, drowsiness, restlessness, irritability, and unconsciousness (USDHHS 1995a).
Ingestion of fuel oils can be accompanied (during vomiting) by aspiration of some of the material into

the lungs, which can produce a chemical pneumonitis.
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Skin exposure to large amounts of oil can physically clog pores and hair follicles,
compromising body heat loss. Long-term exposure can cause acne and other skin problems. With
high concentration or extended exposure, lighter components of crude oil or other fuel oils can defat
the skin, leading to redness and itching or dermatitis (Naval Medical Research Institute, 1991; US

DHHS 1995a).

Exposure to the normal combustion products of petroleum fuels is also a health concern.
Limited epidemiologic evidence indicates daily use of kerosene stoves for cooking or heating does not
cause breathing problems for most people (USDHHS, 1995a). If insufficiently vented, however,
carbon monoxide generated from fuel oil combustion can build up, causing drowsiness, nausea, and
even asphyxiation. Individuals exposed to unvented combustion of fuels containing lead could
experience health effects ranging from subtle biochemical changes in blood to severe CNS effects at
high doses. Occupational exposure to inorganic lead is associated with subjective signs of
neurotoxicity such as forgetfulness, lethargy, and weakness. These neurological signs and symptoms
occur at about the same blood lead levels as other overt signs of lead intoxication, such as

gastrointestinal complaints like abdominal pain, nausea, and vomiting (DHHS, April 1993).

What do we conclude about the risks of petroleum products to Gulf War veterans? While certain
subsets of Gulf War service members may have experienced increased risks for health effects from
their occupational exposures to petroleum products, it is unlikely that health effects reported today by

Gulf War veterans are due to exposure to petroleum products during the war.
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Psychological and Physiological Stress

Virtually all Gulf War participants were exposed to a wide range of stressors associated with the war.
Throughout human history, observers have noted a correlation between the horrors of war and
“mysterious” illnesses in soldiers and veterans (Hyams 1996). Only recently, however, have the broad

range of symptoms for such illnesses been recognized as serious, physiological effects of stress.

During World War I, unexplained illnesses in soldiers were widely interpreted as a form of
malingering. It was not until the 1940s, when WWII veterans experienced many of the same
symptoms seen in WWI, that Charles Samuel Dyers coined the term “shell shock.” He began to study
and write about what actually happened to the minds and bodies of soldiers on and off the battlefield.
Physicians began to describe psychosomatic symptoms—physical disorders caused or influenced by a
psychological state—as the normal and expected consequences of experiencing fear and fright, and

recognized the relationship between intense emotion and bodily changes.

During this period, a telling example came to light that illustrated how traumatic experience
can lead to a decline in physical health. A group of merchant marines in Norway during WWII were
preselected for their excellent physical and mental health. Yet after exposure to extraordinary stress,
they showed a sharp decline in their health. Many had symptoms of chronic fatigue, chronic pain,

impotence, and irritability.

Today, scientists are beginning to unravel the physiological connection between the brain and
various other parts of the human body. Recent animal and human studies reveal numerous pathways

connecting the brain to the rest of the body, through which psychological stress can be physically
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Defects in gulf veterans’ babies disputed’

Study, at odds
with anecdotal
data, criticized

_By Judy Foreman
GLOBE STAFF

Despite a rash of anecdotal re-
ports to the contrary, there is no evi-
dence that children of Persian Gulf
veterans have had more than their
share of birth defects, according to a
study being published today in the
New England Journal of Medicine.

The finding was met with imme-
diate criticism from a Florida group
that studies birth defects among
Gulf War veterans.

In the study,researchers from
the Walter Reed Army Institute of
Regearch in Washington and else-
where surveyed more than 76,000
children of Gulf War veterans and
other service personnel who were on

active duty during the war.

In one part of the study, they

compared medical records of 30,161
children born to male Gulf War vet-
erans with 32,638 children born to-
veterans who served elsewhere.
They also compared 3,847 chil-
dren of female Gulf War veterans to
8,825 children of female veterans de-
ployed elsewhere. All the babies
were born in military hospitals.
They found no difference in the
overall rate of birth defects, but they
did find a emall but statistically sig-
nificant ~ 12 percent - increase in
risk for female Gulf veterans But
when differences in marital status,
race and ethnicity were considered,
the link with Gulf War service dirap-

David Cowan, lead author of the
study and an epidemiologist at SRA
Technologies, Inc. in Falls Church,
Va. ssid unmarried pregnant wom-
en, as some who served in the Gulf
were, have long been known to have

‘The children of
 Gulf War veterans

. are not more likely

to suffer birth
defects. Our work
suggests that
service should not
affect family

planning or a

decision on

childbearing’

DAVID COWAN
Awhor of study

a higher rate of adverse pregnancy
outcomes. He said he did not know
specifically if these included birth
defects.

- Black women, he added, have a
somewhat higher risk of having ba-
bies with minor birth defects such as
extra nipples, extra fingers and skin
“tags” - tiny bits of excess skin.
While such defects are not life
threatening or disfiguring in any ma-
jor way, he said, they are counted as
defects.

The study found no association
between severe birth defects and
race, ethnity or Gulf War servxce, he
added.

Overall, the rate of birth defects
among all veterans gtudied was 7.46
percent, and the risk of severe birth
defects was 1.85 percent -- both rates
comparable to those in cvilians.

Since the study was based on re-
cords of live births only, spontaneous
abortions or miscarriages could not
be evaluated, the researchers said.

“This study provides strong sci-

entific evidence that the children of

* gests is a four-fold increase in risk of

Gulf War veterans are not more like-
ly to suffer birth defects,” said
Cowan. “Our work suggests that ser-.
vice in the Gulf War should not af-:7
fect family planning or a veteran's;
decision on childbearing.” 4‘
The study also found that the
proportion of Gulf War veterans who .* ¥,
had children after the war was no.;
different from the rate among other
veterans, suggesﬁng that Gulf War-¢
service did not impair fertility. It

RS T

" also found that the ratio of male to §

&

female babies was roughly the game
in both groups.

But Betty Mekdeci, director of *
the Assodation of Birth Defect Chil-
dren in Orlando, took issue with )
many of the study’s findings. The re-
searchers, for instance, did not in- !
clude 110,000 reservists who went to .
the war and left out all births in civil-
ian hospitals, she said, adding that S
many women with high risk preg-?'
nancies were referred out of military -;
hospitals.

Cowan disputed that, saying °
there was no difference in the pro-
portion of pregnancies referred out
of the military between women who»
went to the war and those who
didn't.

Mekdeci also said the s'.udy -
looked only at hospital records be-**
fore babies were discharged and ?
would have missed birth defecta that,
take several years to show up. Her.,:"
group is particularly worried aboutJ
what its own informal survey sug- Y’ by

Goldenhar’s syndrome, a defonmtyo
of the skull and face.

Because many babies’ faces ma
slightly and temporarily pushed out~
of shape during birth, the syndrome.},
might be missed in hospital dis-3
charge records, she said. Cowan said 3
the military is investigating the syn-{‘:
drome among children of veterans.

Mekdeci said she was “not satis-
fied at all” with the study’s findings.























