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There i  simple and a complex way ta answer ths question

First, the complex ane. This involves using multivariate statistes to discover how symptoms in Gulf veterans

o ther, which they do, and then seeing whather or not a different patiern is observed in apprapriate
control populations. Four studies. one of which is ours, have tried this, and the answer s no. Hence yesthere are
Gulf War syndromes, but no, these don'tdiffer rom non Gulf War syndromes.

“The abjections to this approach are

) All four groups, independenily. man:
Gulf War Syndrome

ed to careful:

avaid asking the

ht symptoms, which would have

demansirated the re

b) Al four groups, independently. managed to use the wrong stafistics

“To answer those criticisms | shall use common sense and the naked

But his s all very well, but we are missing the point. The question of whether or not there is a Gulf War syndrome
is an academic issue that nly a handful of satisticians with experience in the minutiae of fictor analysis are
eaquipped to answer

Whatis important, and can be
health effect and it is substantial.

ppreciated without the hinderance of factor a

sis,is that there is a GulF War

lsmail K., Everitt B, Blatchley N. et al. Is there a Gul war syndrome? Lancet 1999;
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Everitt B, Ismail K et al. Factor and cluster anal
publication

ic approaches to the problem of Gulf War il health. Submitted for
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“Department of Internal Medicine, University of lowa College of Medicine:
Departments of ‘Epidemiology. and *Biostatistics, University of lowa College of Public Health;
and “Department of Psychology, University of lowa

al lowa Gulf War Study was iniiated to invest
illnesses five years post-conflct aman;

 the prevalence of self-reported sympiors and
. 1o the GW theater (GWD). and those activated

miliary personnel deploy

literature to identify individuals with s
reported that GWD hada hi
depression, post-traumatic stress disorder, chronic fatigue. bronchitis, asthma, fibromyalgia, alcohol abuse, anxiety
and sexual discomfort. JAMA. 1997 A number o Preports cle i problems
amang Gulf War veterans. Research efforts continue to examine symplomatic veterans and appropriate conrols

nptoms likel
er prevalence of symptoms ofhealth outcomes includin

1o indicate the presence of specific health outcornes. We

cognilive dysfunction,

document e

ted self-reported he

elinically. and to explore and ideniy risk factors for these health outcomes.

While clinical evaluations have identified medical or psychological conditions amon,

wing mers insymprom epdemoloy,oving o the

symptomatology often remains unexplained. There is

considerable healtheare dermand and functional impairment associated with non-specilic symptams. No discerible
cause is found for many of these complaints in the general population. Concens have been raised that the multiple
unexplained symptoms observed in Gulf War v

etiologically linked to Gulf War miliary sersice.

ns signify a unique medical llness or “GulfWar syndrome(s)”

Factor analysis of symptom data from Gulf War vel
useful tool for data
arigbles in terms of a few underlying but unobservable quanities, called factors. 1t is assumed that

ans has been used to explore this issue. Factor analysis is a

eduction and the identification of atent variables. Factor analysis characterizes the covariance

certain variables correlate because they reflect the influence of the underlying Factor. Existence of a fctor is
inferred from the presence of several intercorrelated variables. Identification of unique symptom patterns or
“factors” amang GWD may imply a definable disorder or disease for which there i a likely etiology, clnical course
and potential 1 ofmilita

for evidence of an ilIness that was unique o those deployed to the Persian GulF and was not seen in comparable
military controls [ J Med. 2000)*

Hypothesis
The a priori assumption was that the symptom structure would vary
on the hypothesized existence of a “Gulf War sy

should produce a unique pattern of covariation among
Military personnel not serving in the
factor structure. Thus we

atment. To investigate this, we utlized our population-hased surv personnel to look

across the deployed and non-deployed. based

rome.” Assuming it represents a novel illess, this syndrome
iis constituent symptoms found only in the deployed.
FWar could not experience the symptorms, and should produce a different
mptam pattern in deplayed would

othesized thatif a unique llness existed. the

differ from that found in non-deployed

Methods
A stratified sample of veterans deployed to the Gulf War (GWD) and Gulf War-era milit
AIF (GWE) were surveyed in 1995 ta 1996. Impartanily. this is one of the few population-based
studies o evaluate all service branches, evaluating both those remaining on active duty and those discharzed. Study
approved by the Institutional Review Board and a Public Health
oF Confidentiality was obiained. The structured telephane intervier, conducted by an experienced researcl

contrals wha did not

serve inthe

ervice Certficate
aroup,
assessed a broad array ofhealth concerns, symploms and potential risk factars. The item pool contained multiple
medical symptorn itens rl
(Gulf War veterans as well s symptom ifems covering all major badily systems. The sy
investi roviewed data, interviews vilh Regisiry participants, pilot studics, a
input from public and scienti i advisory committces. Subjects were asked whether any f 75 symptoms had been
ated how much it bothered ther: a litle bit, moderately.

procedures and instruments ver

ated to disorders hypothesized to potentially oceur at an increased prevalence amor
ptor items were primarily

ator-derived. based on published pe

persistent or recurrent in the past year. If present.th
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[image: image3.png]quite a bit ar extremely. coded from 0 (none) to 4 (exiremely). The
additional symptom items from standardized instruments and 24 other medical problems. Variables were coded
atve.

esponse format was dichotomous for 35

positive if resent in the past year and onset was during or aftr the conflct, othervise were cadad n

Declined responses were coded as missing and “don’t know” responses as negafive.

confidence intervals were caleulated
1o ensure tha the da
analysis. §

Symptom prevalence rate differences and 95' ymptom data were

were ona comparable sca

iransformed based on the cumulative distribution percent
normally distributed, and to permit conventiona multivaria
unique pattern of

factor analytic solutions were compared to determine the extent to which they diffe

hce we were interested in identifyin

nptoms found only in the deploy The result

. the two cohorts were examined separatel
d

A popular and scientifically compelling approach to determine the number o factors to retain i o selectthe most
robust and replicable solution. This approach was adopted. usi from the deployed group to form two.
randornly selected, approximately equal-sized “derivation” and “validation” subsamples. The resuls inthe

derivation sample were compared vih thase obtained in the validation sample of deployed veterans to determine
whether the results were replicab
‘comparability acrass the two subsamples. A factor was considered interpretable if it had at least three clear marker
variables and was clinically meaningful. Replicabiliy vas corroborated by formal quantitative tests of factor

ment. First. the tem loadings (... correlation between an abserved variable and the factor) on the factor were

Factors in each solution were carefully inspected for interpretability and for

onthe fuctor in

cortelated across the twosubsamples. IFthe same
both solutions, this would yicld a very stron
factor scoring e

nptom varisbles have h

positive correlation (conv arrays. Second,

hts were used to compare factor scares across the twosubsamples. Factor scarin

sel ofregression w nerated for each extracted factar, where the factor is the outcome and the ariables are
the predictors. These veighs can be applied to the standardized item responses to yield a scare reflecting each
subject’s estimated position on the underly ing dimension. |fthe factors from two different solutions are very
similar, th parallel
factor analyses were conducted in the non-deployed to determine the extent to which it yielded a uniquely di ferent
d was compared to that of the combined deploye
is fram the averall deployed

should generate very similar factor scoring weighis--and very similar factor scores. Final

structure. The symptom struciur in the non-deploy:

assess factor convel

ence, factor scares were computed using the factor scoring v

‘and non-deployed samples and correlations between the wa solutions compared.

Results
Intersiews were completed on 3,695 (GWD, n= 1896: GWE, n= 1799) of 4.8 @
participation rate (91% of located subjects). Participanis represenied S5 deplay
experienceda variety of military exposures. One half(50%) of the deploye v

le subjects, for a 76%
and 893 non-deployed units and
ofthe nondeployed

controls atributed health problems to military service between 1990 ta 1991 s had
significantly higher prevalence rates than era controls for 123 of 137 (90%) symploms; none vere significantly
lower. The greatest symptom rate differences between the deployed and non-deplayed included polarthalgia,

fatigue, joint stiffness, headaches, and memory problems.

A full rang
Samples o the deployed. Varimax (uncorrelated) and promas (cor

of factor solutions, starting with one factor and ending with ten factars, was conducted in random

Jated) factor rotations yielded similar results,

consequently, ol

interpretable in the deployed subsamples. More differentiated solutions also yielded interpretable factors, but did

not replicate well. Factor loadings across the subsamples yielded con vergent corelations of &5 or greater

indicating that the same variables defined factors in both subsamples. Additionally.the respective factor scare
88or grea

structure was rabust across the subsamples, a final 3-factor solution was calculated using the eniire

the varimax resuls are reported . Factor analysis identified three symptom factors replicable and

intercorrelations acrass subsamples wel

sample. This solution was consistent with the subsampl . The factors were identified as

Distress,” “Psyehological Disiress.” and “Panic” accounti 15%, and 5% of the variance. respectively.

The “Somatic Distress” Fctor markers included join stiffness: myalgias:polyarthralgi: numbness o tingling
The “Psychological Disiress” factor was defined by such symptors as feeli

distant or cut off depression: and anhedonia. Th

ofitems related to discrete panic attacks and sympathetic hyperarousal.

daches: and nause

small number

anic” factor was defined by

W0




[image: image4.png]Parallel factor analyses in the non-deployed produced a very similar, 3-factor solution -~ again consisting
“Somaic Distress,” “Psychological Distress.” and “Panic.” These symptom patterns were virtually identical and
highly replicable o that abser ent correlations of 0.95 10 0.98) and
accounted for 13%, 1%, and 5% of the variance, respectively. Thus, contrary to our hypothesis, the deplayed and
non-deplayed independently produced the same factor sructure.

. in the deployed (factor score conver

Conlusions
A comsistently higher prevalenceofsymptoms was reprted by Gulf War veterans, compared 0 the non-deployed
rly every sympiom, from all hod;
compared to non-deployed is difficult o explain pathophysiologically as a s
in GulF War veterans. Identified groups of
symptoms or factors have been interprated as potential syndromes by some investigators. However, our

cohart. However. the increased prevalence of n

fems,in deployed ve

e condition. Rescarchers have used
factor analysis o cha

meterize the factor structure of symptomatolog

identification of the same replicable factor analytic resulls amor
health complaints of Gulf War veterans. although more frequent, are similar to those ofthe general miltary
population. Mostnotably, a comparable Gulf War Era control group was a crucial strength of our investi

order to determing whether the findi

he deployed and non deployed si

tionin

Based an our review ofthe lierature and experience with this investigation. we feel that several methodologic issues
need ta be dealt with carefi mptoms that might
potentially represent a new Gulf War Syndrome or liness. First it is crucial to include a non-t

military control group to assess whether the same symptoms are reported by nondeployed personn

ion of

y if factor analysis is used to develop an

eployed comparable

insimilar
patterns o response. Second. it is vitalto sample from a population of military personnel, ather than a single uni.
inorder to support gencralizability of the results. Although data from a single it or cluster sample may help raise.
hypotheses.it s unlikely to be adequate o test them. Third,  high participation rate in the study is rucial in order
1o demonstrate that the study participants are representafive of th

there needs to be atleast within the population sampled. f not within other populations
and by other investi h described that other

ators can attempt 1o replicate the findings based on the description of the methods in the peer-reviewed

roup from which they were selected. Fourth,

nevidence of replicabili

ds to be clearly eno

ators. The proposed case definition

literature. Fifth, ifa case-definition is proposed based on a factor analytic tion of symptoms, there needs to

be an assessment by skilled elinicians in order to confirm that the satistca

oupings of symptoms make clinical
sense and are not explained by a previously recagnized medical candition. To advance seience requires independent

replication of findi

Our results do not demanstrate the existence of a unique
Thes
populations and methods ™ Our results should helpalleviate corcen about an unexplained

f War syndrome s the cause for unexplained illness
iferent
iliness” and

estlts are consistent with three other recent vell-des each usis

d. population-based studics,

myster
Tead to the expeditious clinical evaluation and treatment of those who remain symptomatic
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Introdu
Thousands of US veterans of the Persian Gulf War have reported varied sympioms and illnesses since the cessation
ofhosilties in March 1991. The diversity of symptoms reporied has complicated the diagnosis of many of these.
velerans' conditions. The present study investigated the usefulness of actor analysis in characterizing a Gulf War
Syndrome.

We performed a factor analysis using survey data from 2 group of Gulf War Veterans (GIFV). We also performed 2
factor analysis using data from a control group of comparable nondeployed Gulf War era veterans (NDV5) and a
third analysis using the combined GWY and NDV data. Inthis preseniation, we will describe the five factors that
emerged from these analyses. We willalso estimate the number of individuals who are exireme for cach factor and
simultancously for pairs of factors.

The study population consisted of US Naval Mobile Construction Batialion personnel (Seabees) who were on active
duty in September 1990 and remained on active duty through 1994. This population included all 14 major Sezbee
‘commands that were based at cither Port Hueneme, CA or Gulfport, MS. Since Seabees have frequent foreign
deployments, extending up 10 six months a year, we made three visits to each of these sites (in late 1994 and early
1995) 1o rectuitsubjects

Data were collected from a self-completed, computer-scanned survey questionnaire. This survey included, among
other information, whether the respondent was deployed to the Gulf War and whether he or she experienced one or
more of 98 symptoms. These symptoms included 57 questions detailed in the Hopkins Symptom Checklist (HSC)
and 41 questions conmpiled atthe Naval Health Rescarch Center (VHRC). These 41 questions included symploms
‘commony reported by Gulf War veterans and several questions relating Lo depression. Also, one validiy symplom,
‘carlobe pain.” whiclh is thought no 1o have a physiological basis, was included. Although the wording and the time
‘period queried for symptoms were different,there was overlap between the two collections of questions. For
‘exampl, the first symplom on the HSC i “headache,” while the irst symptom compiled by NHRC i “severe
headache.”

Details of the approach to factor analysis employed can be found in American Journal of Epidemiology.
152:379-388 2000. The symptoms comprising the factors that emerged from this analysis will be presented and.

discussed. The number of individuals who are extreme for each factor (greater than the 90° percenile of the NDV.
‘aroup) will be estimated, a5 will the percentage of individuals extreme for both of each combination of two factors.

Results
In'Seplember 1990, arly in the Gulf War deployment period, there were approximately 15,400 active-duty Sesbees.
About 31% (4.700) of these Seabees were deployed. Approximately 55% of the active-duty Scabecs (8.500)
remained on active duty through 1994 and therefore were eligible fo the present study. About 2900 of these
remaining Seabees were in residence at cither Port Huenem or Gulfport during one of the three visis made 1o cach
of these sites. Approximately 50% of the available Seabees agreed to participate, resulting in data on 528 GWVs
and 968 NDVs. Since there were few women among the 528 GWVs, we resticted attention o men, resulting in 524
GWVsand 935 NDVs.





[image: image6.png]There were differences inthe partcipation rates of GWVs and NDVs: 5% of available male GWVs participated,
compared to 46% of available male NDVs. There were no significant demographic differences (age. race, marital
status, and service-enir ed to participate and those wh did not. Therem

hat participants

apitude scores) between those who

be ather differences between partcipants and nonparticipants. however. For example, it is likely
reported more symploms than nonparticipants would have reported

). were more likely to be unmarried (27%, as compared to

had only a high school education. as compared to §1%). and were more
than the NDVs studied. Race (76% white, 10% black, and
'V and NDV groups. Signi ficantly more GWVs than

er thanNDVs on all five HSC

as compared to 3
“other”) was not significantly different betvieen the
NDVs reported mast of the 98 symptoms. GWVs alsa scored significantly h
categories

We termed the five

actors that emerged from the factor analyses s follows:

1. Insecuriry. or minar depression. The symptoms primarily come from HSC categories 3,4, 5. and 6
Somatization. The sympioms primarily come from HSC category |
Depression. The symptoms primarily come from the NHRC questions relaing
Obsessive-compulsive. The symptoms primarily come from HSC category 2
Malaise. The symptoms primarily come from the NHRC questions re

by Gulf War v

pain

o depression.

1o sympioms commonly reported

validity sympom, carlobe

ans. They include a

variety of miscellaneous symptoms and

There were ahout 70% more subjects extreme for factor | among the GWVs than among the NDVs. There were
120% 1o 150% mare subjects extreme fo factors 2. 3. and 4 amang the GWVs than among the NDVs. The number
oF subjects extreme for factor S was approximately the same for both vt oups, harwever

Generally, there were similar proportions of subjects extreme on both factors, for each pair of factors, for both
roups of veterans. Exceptions wer for factor 3. for which the overlap with factors 1. 2. and 4 was,

GWV group. and for factor 5. for which the axerlap with all other factors was less—for both veteran
for ather pairs of factors.

eaterin the
‘eroups—than

4
d from the
and invalved more questions for the

the ca

fes of questions especially ta
roups were similar. but the factors wer
GWY group. er proportion of i

nerally stror
positive factor scares among the GWVs for three of the faclars vas

consistent with the factars being stronger for the GWY group, with the many veterans who have reported a variety

oF symptorms and illnesses since returning fromm the Persian GulF War, and vith the higher participation rate of
GWVs. Elevated factor scores affected less than 30%of the GWVs. however

Other investi
factors emerg

cators have performed fuctor analyses on different groups of GWV and NDVs and have seen similar
2 from thei GWV group as from their NDV group. Historically the HSC inves

wlly the same factors in a variety of populations, including hospitalized mental illness patients and healthy
noninstitutionalized subjects, but with differences between populations i the ma

tors also found

nitudes of the factor scores.

We believe that the symptoms and illnesses of GWV closel reflect sympioms and illnesses reported by NDVs.
GWVs simply participate at a higher rate and report more of the same symploms and illnesses. Identif
syndrome such as the putative Gulf War syndrome is a diffiult task and is unlik
analysis, or any other statstical methodolo;

@ be accomplished by factar
oup of Gulf War veterans.

performed on a small,selecte

w
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DESCRIBE PERSISTENT UNEXPLAINED ILLNESS IN GULF WAR VETERANS

A multidisciplinary eroup of clinical and non-clinical research scientists
represented by *Peter S. Spencer

Portland Veterans Affairs Medical Center and Oregon Health Seiences University's (OHSU)
“Center for Research on Occupational and Environmental Toxicology (CROET)
and School of Medicine, Departments of *Neurology and Medicine

We hae been engaged in studis to determine whether there is a detectable relationship between persistent
IfWar veterans and their selFreported exposures to multiple stressors (chemical
al)in the 199091 theater of aperations in S.W. Asia. These siressors were present
‘combinations over the course of operations between 8/1/90 and 7/31 91, a period of fime cha

s the Gulf War periad.

Case-Contral Clinical Study
Our first study analyzed risk factors and persistent unexplained illnss in a population-based random sample of Gulf
War veterans who undervient clinical evaluation. Multple risk factors we

for persistent unexplained illness and in healthy contral veterans. Persistent unexplained illness vas &
the Portland study group when musculoskeletal pin. cognitive-psyehol

during or afier deployment to S.W. Asia. perssted for one month or lan
period preceding recruitment into our case-control study. The LS. Canters for Discase Contro

unexplained illness aman;

biolagical. physical. psyeholo;

acterized

rans who met criteria

compared in ve

osed b

al changes, or unexplained fatigue be;
the three-month
and Prevention
(CDC) subsequently published a case definition thatrequires one or more chronic symptorns from a feast o of
11]. We found similar assaciations between risk factors and
persistent unexplained illness as defined by either the Portland or the CDC case erieria

. and occurred duri

ition, musculoskel

Our study population vas all milita
egon or Washington as their home-

persannel deployed to S.W. Asia during the Gulf War period who listed
fate-o record at the time of deploment and who were believed to be residin
(in 1995) in either of these two states. A random sample of 2343 velerans was selected. with over-sampling of
women,reservists and veterans serving i discrete time periods speci fied below. These veterans were mailed a self-
completion questionnaire that solicited information on () miliary service, duties, rank. dates and locations in W
Asia, (0) b and afier the Gulf War (c) post-War lifesty
psychosacial adjustment, and (d) exposures in the theater of operations. Only health-related information was used to
ble subjects (N = 799) for the case-control clinical study. A commitiee that was blind to the exposure
zned cases (N=241) and healthy controls (N=113) on the basis of a review of the results of physical.
mental status and neurological exarminations, clinical laboratory testing, and specialist referrals.  Of the 241 cases
that met the Portland case definition, 115 met the CDC multi-symptom case criteria. The latter had significanl:
lower scores on the Armed Forces Qualifying Test and. compared to controls, U.S. Navy veterans were half as likely
ificant differences aftributable to the primary job

actors and

calth history and symptoms experienced durin

recruit ¢

histories assi

1o be a case as those who served in the Army. There were no

elassification using cither case definition.

as showed that the proportion of cases was distrbuted similrly among those deployed in W
Asia only withinthe pre-commbat time period (8/1- 2/31/90) only within he period surmounding Desert Storm (1/1-
3131/91).only witin the period immediately fllowing hosilties (4173191, r fo various combinations of the
ihree discrete deployment periods. This suggested tht isk factors for prsistent unexplained illness were present in
SW. Asia during Desert Shield. Desert Storm and the post-Warclean-up period. An examiation ofensiranmental
ctors potentially encountered by U.S. troops in the wartime theater showed hat ach period contained a diferent
exposed [3]. Noteworthy is our

idenification of cases of prsistent unexplained illness n veterans wha served only i the discrete deployments

constellation of ensironmental siressors o which veterans were potentiall

periads either before or afier Desert Storm when there were reportedly no expasures to pyridostigmine bromide

(PB).sarin, or botulinum toxoid vaccine [3].





[image: image8.png]Further analyses examined the relationship between sel-reported exposures and persistent unexplained illness n the

entire case-control study population For self-reported single exposures, the highest odds ratios (> 3.0) for both case

defintions were found for the following:

used insect spray on uniforms (permethrin),
took more than 21 PB pills.
contacted disel petroleu for six or mre days,

experienced iritated eyes from oil-vell fire smoke for six or mare day

« worked in vehicle repair
« exposedo depleted uranim,
« expossdtoartillery smoke

« exposed o welding fumes,

« sought medical atention during the GulF War period.

neral larger using the CDC case definition, but the confidence intervals were wider because of
the simaller sample size. Additional odds ratios exceeding 3.0 were generated when the CDC case definition was
emplayed:

- was outside for 4 or mare hours per day
« -had a problem with fles in the livingeating area

« -used diethyl-m-toluamide (DEET, insect repellant)

« -hadinadequate MOPP gear during a chemical or SCUD alarm,

«-was bitten by snakes or scorpions.

and scares an the Keane combat-
Keane

“defined case than those wha did not use
cither case definition. We were unable to

Siress was me: castres from the surv
exposure scale, am ombat experiences. Those with
scores wha used PB were four times more likely to be a Portland- and CDX

PB. No such association was found for those with low Keane scores usis

questionmaire

asure of exposure to potentally 1fe-threatenin

demanstrate any interaction hetween siress and the combination of el -reperted use of PB and insecticide.
posure to PB was nof significant in @ multvariable model

Forty-twa exposure varisbles were subjected to an agglomerative hierarchical cluster analysis with complete
linkage. which resulted in O clusters with at least two variables per cluster. Variables retained in the final model
were found through backward elimination using the Akaike Information Criterion. Regardless of the case definitin,
the same demagraphic characteristics and three exposure clusters appeared in the final model. One cluster focused
on secking medical attention in the Gulf fo l-like symptoms, musculoskeletal problems o for a range of other
conditions. With both case definitions,the odds of case increased in hand with the number of reasans for
secking medical attention. The second clusterincluded expostres assaciated with working outside, including ime
ated symptoms. presence offlies in living eating areas, and frequency of insect bites. The last
cluster reflected combat activities n that it included self-reported expasure to depleted uranium, artille

outside, heat-r

smoke and

ens i o orsord,and e Kesne cormbatsxposire
SCles Clutrs ht 1 nh ene he Tl model comaed vrblssach o P e, exposre 1o ok o ol

fumes, working in areas where chemical warfare a

en anic solvents and other

well fires, use of DEET and permethrin, repair of generators and batteries, work vith o
chemicals, painting. welding, and consumption of alcohalic beverages.

Chemical Weapons
Our second study was designed to detect immediate and persistent h

ealth effects of low-dose exposure to chernical
arin. We conducted a telephone survey of 29 18 Gulf War veterans currently (1998)
residing in five US. states with over-sampling beennotified by the UL.S. Department
oF Defense as having been in an area of Coalition-oceupied Iraq (Khamisiyal) where low-dose exposire to chemical
nisis likely to have occurred. Velerans in the Khamisiyah area during the time period in which arillery
shells containing nerve agents were detonated (n= 653) were no more kel to report symploms when compared to
ated s being in the K hamisiyah area. Hovever, 162 velerans in | hsample who
reported they were invalved in the detonation actity. or who were clase enoughto watch the detonafions, were
from expasure to chemical warfare
ms in the Khamisiyah sample who did not observe the detanations. We performed

of veterans who had previously

Subjecs ot e

mare likely to recall experiencing health effects consistent with those result

agents when compared o v





[image: image9.png]s in the Khamisiyah group (n-=42), veterans distant from

26) and non-deployed veterans (n=28). Neurological and neurophysialogical examinations

ned to detect persistent efects o Forganaphosphates revealed no graup differences amang these three groups.
Furthermore, within the group receiving examinations, the seven velerans who witnessed K hamisiyah had similar
neuralogical functioning to that of others who received clinical examinations. These findings are consistent with
thase reported n a study of the postwar hospitalization experience of Gulf War veterans exposed to the detonation at
Khamisiyah [2]

Conglusion

Our findings add support o those of others that a case definition based exclusively on the presence of one or more
elated symprons that arose during or after deployment to S.W. Asia during the Gulf War period accuraely
describes this illness. Our investizations have no revealed any evidence of an association between persisiant
unexplained illness in Gulf War veterans and exposures to chemicals that inhibit cholinsierase acfivity, includi
sarin, rganophosphate pestiides. and PB. Neither these nor other single or combined chemical exposures in the
theater of operations adedquately explain persistent unexplained illness among Gulf War veterans
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SUMMARY OF FIVE YEARS OF NEUROPSYCHOLOGICAL
RESEARCH OF GULF WAR VETERANS AT THE PORTLAND
ENVIRONMENTAL HAZARDS RESEARCH CENTER

Daniel M. Storzbach, Ph.D,
Oregon Health Sciences University. Portland VA Medical Center

Introduction
Significant numbers of US veterans who served in the 1991 Gulf War (GW) continue to report unexplained
symptoms beginning during or afier their deployment in southswest Asia. The US Departments of Veterans A ffairs
(DVA) and Defense (DOD) have conducted exiensive examinations o FselFselected GW vel i
symptoms. OFthe diverse symptoms reparted by these veterans, problems with mermory and atiention are amang the
most comman. Findings from previaus investigations of war-rela
suggest that GW-assaciated symptams result from psychological responses to war-related stress. Prominent
alternatives to the stress-response hypothesis are various toxic exposure hypothes

rans reporti

ed iliness rescarch have led some rescarchers to

In 1995, the Portland Environmental Hazards Rescarch Center (PEHRC), a conjoint project ofthe Portland VA

Medical Center and Oregon Health Sciences University., initiated a DV A

investigation of unexplained, nationally-reported GW sympioms seckin;
Both potential cases and asymplomatic

funded population-hased case-control
1o identify factors that may contribute to
veterans were identified by a questionnaire and

al
veterans viere administered o computerized

of Gulf War

e symptorms afier the clinical
neuropsychological findings.

ther etiology.

telephone interview and then invited to participate in an all-d:

‘comprehensive medical and psychal
evaluation. In addition to medical examinations and laboratory testin

altess. Participanis
iad unexplained cognitive, muscle-joint pain. or fat

project resulted in several studies reportis

batteries o neurobehavioral and psychol classified as "

unexplained illness i they

evaluation. This multifaceted

12 psychosocial and 6 neurobehavioral tests. Cases differed substantially and consistently from controls on diverse
psyehological tests in the direction of increased distrss and psyehiairic symptoms (Storzbach et al.. 2000). Cases
had small but satisically significant deficis relatve to controls on some heurabeavioral tests of memary.
attention. and response speed. A Iogistic regression model consisting hological variables but o
Effectsizes for measures of

of four psy:

neurobehavioral variables classified cases and controls vith 86

psychological disress were much larger than those for neurobel

Becase psyehological distress effects were so much

examined the

cater than neurcbehavioral e ffects, follow-up studis
al fators to neurobehavioral performance. One study (Binder et al,2000)
compared GW veteran MMPI-2 profiles with epileptic seizure (ES) and nonepileptic seizure (NES) patient profiles,
becatise NES and ES patients are well e fined as somatoform and neurological groups,respectively. MMPL2
profiles of 70 ES patients: 70 NES patienis: 70 GW cases and 70 GW Cantrols were compared. GW Cases were
mildly abnormal on MMPI-2 Scales Hs and D and signifcantly higher than controls on  of 10 MMPL2 clinical
scales, but they wre significanily lower than NES patients on several scales, including those associated vith
somatizafion. Another sudy (Binder et al., 1999) analyzed the rl
complaints, affective distress, and cognitive performance in GW vet

laionshipoFpsychal

tionships between subjective cognitive

ns who reported unexplained illness. Ina
sample of 126 veterans with cognitive complaints, correlations hetween a subjective cognitive complaints scale and
depression and anxiety scales indicated a much larger relationship between subjective

tive complaints and any of the neuroc

iive complaints and
iive variables.

affective distress than betw

n subjective c

One consistent opinion to emerge from rese

ch on GW veterans i that unexplained GW symptoms m:
ofllnesses or disorders rather than a single. unique syndrome. Assuming this i true, it would be reasonable
1o hypothesize that some but notall symptomatic veterans have neurocognitive impairment resulting from abnormal

oups 0 GW veterans with war-related changes in brain
function would be especally likely for neurotoxic exposures that resulted from speci i localized events. Among
the first 101 GW veterans enrolled in the PEHRC case-control study investigators identified a subgroup of

reflecta

variet

brain function. The existence of circumseribed suly
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symptomatic GW veterans with deficis on multiple neurabehavioral tests relative to other GW veterans (Anger, et
al..1999). These GW veterans with mikd neurabehavioral impairment (MNI) performed
measures o Fmeasures of memory, working memory. attention and response speed in comparison with both other
symptomatic GW veterans and asymplomatic GW veterans, and constilted about

veterans in that sample. This initial study was later replicated and extended with the sample increased ta 239 cases
with unexplained symptoms and 112 coniols (Storzbach et al. in press). Within the la

was again idenified that demonsirated significantly reduced neurabehavioral performance relative o the rest ofthe
sample.providing additional support for the hypothesis that there s a subgroup of symptomatic GW veterans who
have abjectively measurable neuracognitiv

remain unknown

ficantly worse on

oF symptomatic G!

brormalifies. However, the cause or causes o these abnormalities

Evidence of neurobehavioral differences was also demonstrated for the subgroup o fcases in the PEHRC GW
veteran study diagnased vith Chronic Fatigue Syndrome (CFS). This study (Binder et al.,in press) tested the
hypothesis that CFS five deficts on computerized cognitive fler controling for the
effects of premorbid cognifive differences Using armed Forces Qualification Test (AFQT) data acquired amund the date
ofinduction nto the military on 94 veterans of the Persian Gulf War, 32 with CFS and 62 healthy cotrols. Controls
performed better than participants diagnosed with CFS on the AFQT. Cognitive deficits were associated with CFS on 3
oF variables associated vith aftention and mental processing speed afer the effectof premrbid AFQT scores was.
removed with ANCOVA.

is associated with c

sting

Summ u
PEHRC studies reporting neurapsychological findings resulted in sevey
veterans vith unexplained symptoms demansirated both increased ps;
neurobehavioral performance. The psychological profile of GW veterans with unexplained symptoms differed from
that of non veteran patients diagnosed with conversion disorder. Subjective cognitive complaints of GW veterans
associated with psychological dsiress than with objective cognitive deficits. However, atleast
o subroups of GW veterans were demonstrated o have objectively measurable neuracoznitive abnormalities.
One afthese subgroups, identified by impaired test performance, demonsirated deficits on measures o Fmeasures of
memmory, warking memary. attention and respanse speed and accounted for mast of the neumcoy
betwveen cases with unexplained symptoms and asymptomatic conirols. The other sul
with CFS. demonstrated reduced atention and mental processing speed afer stafistically cantrolling for the effects of
premorbid cognitive differences.

al conclusions. A nonclinical sample of GW

hological distress and diminished

itive differences

up. velerans dia

Overall, PEHRC neuropsychological findings are most cansistent with the apinion to emerge from research an GW
veterans that unexplained GW symptoms may reflect a variety ofillnesses or disorders rather than a single, unique
syndrome. Therelore better understanding of neurapsychalogical effects of GW unexplained illness is more lik
1o come from evaluation of specific subgroups. PEHR( estthat for a majority of symptomatic GW
psychological factors account for most of GW veteran’s neuropsychological complaints. However. specific

subgroups of syrmptomatic G vetrans ave been demonststed to haveeuropsiloloical sbnormalties

independent of psychol The etiology could involve exposure to

Rerblone St biancessich a5 rgancphosphate i the Gul bt hre ar ohr ety plauile exlanations ht
have no relationship to service in the Gulf (s
2 such methods as brain ima

results s

ih, lifestle, occupation). More thorough neuroscientific

investigation usi

quanttative EEG, and comprehensive neuropsychological

3 unrecognized factors associated with service in the Gulf

K... Rohlman, D.. McCauley. L.. Kovera, C.. Davis, K.. &
reh Cener (1999). Neurabehavioral deficis in Persian Gulf
Journal of the International Neuropsychological Society. S

members of the Portland Environmental Hazards Rese:
War veterans: Evidence from a population-based stud

Binder, L. M.,Storzbach, D., Campbell, K., Anger, W. K... Roblman, D.. McCauley, L. Davis. K., Kovers, C., &
members of the Portland Environmental Hazards Rescarch Center (1999). Subjective coy

affective distress. and abjective cognilive performance in Persian Gulf War velerans. Archives of Clinical
europsychology, 6, 31536,

Binder, L. M., Storzbach, D., CampbelL. K. Rohlman, D. Anger. W. K.. & members of the Portland Environmental
Hazards Rescarch Center (in press). Neurobehavioral deficits in in Gulf War veterans with chronic. fatigue. Journal
of the International Neurapsychological Society.

itive complaints.
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NEUROPSYCHOLOGICAL FUNCTIONING IN PGW VE

: STUDIES FROM BEHC
Roberta . White. Ph.D.

Boston Environmental Hazards Center, Boston VA Healthcare System,
Boston University Schools of Medicine, Public Health and
Arts and Sciences, Southern Denmark University School of Medicine

rwhitebu cdu

Many of the complaints voiced by Persian Gulf War veterans afir their retum from the conflict were s
central nervous system (CNS) dysfunction. These included memry loss, problems with concentration. faigue and
headaches. Possible exposures inthe Gulf that might be associated with CNS dysfunction include chemicals with
neurotoxic properties such as pestcides and chemical warfar

estive of

ents and the stressors experienced as part of

ulf. Neuropsychological test methodology s one means of objectively quantifying
subile brain dysfunction resulting from structural and/or neurotransmiter pathology. AtBEHC we launcheda series
oFstudies in which we applied this methodalogy o a number of groups of PGW veterans and controls,at the same
time examining chemical exposures, vete ulfwar th psychiatric
status, and symptoms ofil-de fined multi-system disorders

deployment to and action in the

ns” locations in the

er. sress symptomatolo

Determine whether there are neuropsycholo

cal deficits associated with PGW deployment in th
veteran population that are not seen in appropriate conirols. Explore differences in s
neurapsychological test findings intreatment-secking deployed PGW v
non-ireatment seckers and to non-deployed PGW-era veterans. Examine the relafionship between exposures to
cheicals in the Gulf and neurapsychological function. Evaluate differences inneuropsychological functioning
amang PGW veterans wha spnt time in different locations in the GulFtheater. Determine rates and effects of
diagnosable psychiairic disorders and of syndromes such as posi-traumatic stress disorder (PTSD). chranic f
syndrome (CFS) and multiple chernical sensitvity (MCS) on cognitive testresults. Exaluate the effects of intensity
Fstress (less than that required for  diagnosis of PTSD) on neuropsychological test findings. Explore the
possibiity of malingering or embellishment as an explanation of neuropsyehological test sores. Examine non-
American PGW veterans to determine ifneuropsycholagical deficits are observed relative to appropriate controls.
Use other methods o examining brain function to validate the findings hased on psychomeric tests.

Methods
PGW deployed veterans studied included two large cohorts that were exarnined shortly afir theirreturm from the
Gulf (Ft. Devens and New Orleans samples): these graups were divided into high and lo health-symptom
reporters, which were compared to each othr and to.a National Guard unit from Maine. A second type of sample
was recruited from PGW-era veterans who sought treatment for various symptoms and conditions at the Boston VA
tem: this group included PGW-deployed veterans and era veterans who were not deployed to the
Gulf. Also studied was a sample of Danish military personnel who were sent to the Gulf afier the war and a Danish
ontrol group. In allof these studies, subjects undervent a battery of neuropsyehological tests. answered questions
about their physical symploms, were interviewed about their chemical exposures and sites where they spent time in
the Gulf, were administered the Clinician Administered PTSD Scale (CAPS) and the Mississippi PTSD scale, and
completed a psychiatric diagnostc interview. The auteome measures were scores on neuropsychological ests,
‘which were evaluated in terms of slf-reported chernical exposures, sever

neral PGW
nplom complaints and

ns when these veterans are compared to

Haaltheare s

of stress symptomatol
neurapsychological symptoms, performance on a test of motivation or maling

h vs. low). Relevant moderatar variables were included in the analyses, includi
branch of service, education. scores ontests that are considered to be aceurate indicatars of premorbi
history ofleaming problems i schol. psyehiatic diagnosis. PTSD diagnosis. and application for disability

Selfreported

symplomatolog
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neral population of deployed PGW veterans, thase with slf-reported exposure to pesticides reported
mare mood complaints than those not reporting such exposure. Veterans with sl
chemical/biological varfare

without such exposures. Sel
decrement inneuropsycholo
stress symptoms or malin
ireatment seckin,

eported exposure 1o
s performed more poorly on several nauropsychological measures than those
reporied exposure o pyridastigmine bromide (PB) was not associated with any
cal test performance. None of these findings s explainable an the basis of severity of
although these factors did affect scores on some neuropsychological tasks. Among
ificantly more poorly than non-deployed
veterans on a number of neuropsycholo up. PB exposure was associated with decrements on
sometests. Rates of diagnosis of MCS. CFS and PTSD were too low am mine the effects of
these disorders on neuropsychological test resuls.

he vete

nstoe

Euture Dircstions
Kkers to determine if complaints of

& Weare also atempting to
aphical information systern techniques to determine iFlocation while i the Gulfis assaciated with
neuropsychological deficit. A study is undervay in which we are exploring the neuropsychol
PGW veterans using functional magnetic resonance imaging techniues.

ical test indings on

T
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Problems with concentration, memory and mental function;
complaints of GulF War-deployed velerans (GWD). Ct
are also of cancern as possible man festations of under
‘complaints and their etiolog

cnerally have been amor

the most frequent

ive defiits are not only problems in their ovn

itive

erebral dys function. Assessment of cog
a which have limited our ability to

draw elear conclusions from the extant literature. A few partcularly important concerns include: (1) S

jssugs: Many investigations have studied a non-randorm set of GWD. e.z.. thase who have presenied with cognitive

complaints, or who come from a selected unit. The findings from such selocted sarmples m

OFGWD in general. and may be misleading. (1) Asscssment fssugs  Some studies rely on

cognitive functiont accuracy. Farmal neuropsychological assessment of

functioning. blinded to stud;

mtivation and effort of e

ot be representative
WD's self-reported
re ofuncerta tive
eroup. s more fjecive however the vaidityofsuch ssessment dapends on the
e problems amene GWD have ypically
és. i¢. determining whether the mean performance of a group of GWD is significant]
than the mean performance oFan appropriate comparisan group. Group means may fil o reveal impairments
which exist i subset of subjects, or conversely, may exaggerate the extent of impairment n the group.
Furthermore, if impairments exist in some GWD and notin others, group means do not reveal the prevalence of
impairment. The present study was designed with these methodologic concerns in mind. In this abstract we
deseribe our methodalogic and analytic approach to investigating the validity and prevalence of cormplaints of
cognitive dysfunction among GWD and among Gulf War-era veterans not deploye to the Gulf (GWE)

relied on group an

In the initial phase of the lowa Gulf War Study. a structured &
determine the prevalence of complaints in several aspects of health and quality
Group. JAAL4, 1997). An important feature of he lowa Gulf War study
sizeable population: the 29.000 veterans elgible for G
enlistment. From that population, 4,86 study

(GWD regular military, GWD nationa
sex. race, rank and branch of service. 3,695 Ss (7
completed the elephone interview, in which information rog
with validated measures.

ephone survey was conducted §
flife (The lowa Persian Gulf Study

orous, unbiased samplin
an lova address at the tn

cars post-conflict to

Prior o the phone interiews, an operational definition of CD-SR was specified which incorparated the presence and
severity of el -reported symptoms in key domains of cognitive functioning
at least moderately bothered by confusion or disorientation; (c) bein

The definition required: (a) problems

with severe memory impairment; (b) bei
maderately bothered by at least two of the fol lowing: problems thinking clarly. difficuly concentrating, dificulty
comprehending, difficulty with reading comprel
periods of confusion or disorientation: ar (¢) being bothered quite
validity of this case definition was supported by relationships between case status and outcomes, including health
care utilization. disability. and health-related quality of e, assessed with the Short Form-36 (Barrash et al., 2001).
By that definition, 19% of the GWD had CD-SR. a significantly higher rate than GWE (8%). CD-SR was the most
frequently reported health-related condifion among GWD. along

nsion. slps of the tongue, forgetfulness, memory problerms, or
bit by any on ofthe above. The construct
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Sampling for Case Validation
To investgate the valcity of GWD sel-reportad health condiions. the Iowa Gulf War Study Group has underaken
anested case-validation study of the 3 most prevalent outcomes reported by GWD on phone intervicsy
fbromyalgia. CD-SR and depression. At present, 157 GWD and 141 GWE - selected by straified random

of Ss campleting the phone survey  have participated in exlensive in-person assessment including formal
1 this point is &

participants undergo. Afler  brief nterview

s are administered the following batiery of

North American Reading Test-Revised (NART-R: estimate of premrbid intellct)

). Block Design (nonverbal reasoning, visuoconstruction). Digit Span (concentration.
visuomotor speed), Controlled Oral Word Association Test

Similarites (verbal reasonin
immediate memary). Di
(COWA: expressivelan
memary), Benton Visual Retenion Test (BVRT: immediate visusl memory.concentrarion), Rec
Test - Words & Faces (RMT: verbal and visual memory, respectivel

Making Test (visual scanning, visuomotor speed. mental racking. executive functioning). Starry
(sustained visual attention, sirnple reaction time). board Test (manual dexterity), and Minnesota
Multiphasic Personality Inventory-2 (MMPI-2 atitude). The assessment
incorporates measures 10 assess mativation and effort. The battery takes approximately

75 hours o complete.
Performances re scored blindly.

Assessment of Co-Morbi
n addition to neurapsycholog
of history and physical.fam
related symptomatolo
raumatic siress sympiomatology:
psyehiatric inerview (SCID-I
stored at ~T0°C; a subset of sy

Analysis of Neuropsychological Data
A major feature of the lowa Study is analysis of the individual. That i, we determine the presence and sevrity of
cognilive dysfunction for each individual subject. This individual analysis allows for (a) determination of the rate at
which GWD and GWE Ss” CD-SR (by phone survey) are validated. and (b) comparisan afthe prevalence of CD-V
among GWD vs GWE. Determination of impairment will be performed in a two-step process: First, performances
on individual tests will be characterized as “normal.” “mildly impaired.” or “moderately to severely impaired.

assessment, the day-lang assessmentincludes standardized assessment b
MD evaluation o fibromy;
ih and well-being. aceupational exposure, sacial support, and post-

nd psychiatric status by standardized
) and several sel-report measures. Blood samples are being collected and
plomatic GW veterans underg lab tests.

history. review of

stems. and ratings o fdisabil

! Self-report of he

and evaluation of psychological functioni

Secondly, he presence and degree of impairment acrass tests will be considered in order to characi al

mild impaired

nitive functioning as “normal.”

impaired.” or “moderate]

1o severe]

First, impairment on individual tests is operationalized as a signi ficant decline in  specific ability in comparison to
an individual’s expected level (i.c., estimated premorbid level) rather than in comparison 10,4 broad nomative
roup, an approach espoused by Lezalk (1995). A S's expected performance will be based on their

Cducation, and premarbid intllect as estimated by the NART-R). Equations to arive at a §'s expected
performance on any specific measure will be derived by regression analyses of the relationships of test scares ta age,
ender. education. and NART-R scare of approximately 100 normal contros (i.c.. GWE denyin
difficulies). A score which fals one standard deviation (SD) below a §'s expectad score on a given measure (ic.
below the 16% percentile as “milld impairment”, scores 1.5 SDs
below the expected score (= Tth %ile) wil be characterized as “moderate impairment”. and scres 2 SDs belaw the
expected score (< 3rd

nder

itive

ven a normal distibution) will be characterize

lo) will be characterized as “severe impairment.”

Reganding the characterization of overall cognitive functioning, cases of slf-reported cog
SR) will be considered validated (CD-V) if: (a) theirneuropsychal
at least twa tests, or mode

tive dysfunction (CD-
ical performances include mild impairment on

fe 1o severe impairment on at east one test. and (b) the neurapsychological exam does.

not provide evidence ofinadequate effort or ntent to exaggerate problerms,

=
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Evidence for (b) will come from validated mes

res for delecting inadequate effort which are bl into the exam:
from a rating of effort based on speci fied behavioral guidelines, completed by the technician (blinded to exposure
status): and from well-established MMPL -

Analysis of Conti Factors to C:
The protocals ofall Ss meeting the sbove criteris for CD-V will be examined for the presence of factors that might
contribute to CD-V. These include: (a) exposure toneurotoxins during deployment to the Gulf theater. (b) history

insults including traumatic brain injury and substantial alcohol drug abuse, (c) co-marbid
medical conditions that have been associated with o

oFather neurologi

nitive dysfunction (
tive dulling side effects, and (¢) psychiairic conditions.
ecific contributing factors among Ss with CD-V

poorly-conirolled diabetes mellits,

chronic fa drome). (d) medications with o

Analysis will consist of delermining the rates of s

Neurophysiological adssessment

A subset of Ss vill underganeuraphysiological assessment to validate CD-V primarily attributable to
neuralogicalimedical factors (see 9.2 below). Approximately 100 Ss with CD-SR and conirols are being evaluated
using the blink reflex test. Brain stem auditory and somatosensory evoked potential tests wil be conducted ona
random sample o 60 CD-V cases and normal cantrols (i.c., normal cognitive functioning by sel-repart and by
neuropsyehological assessment)

(1) CD-SR among GWD will be validated in most cases. (The rate of CD-¥, in conjunction with findings from the
original telephone survey, will provide an estimate of the irue rate of cognitive dysfinction among GWD.) (1b)
However. itis expected thatthere is a non-neglizible percentage of CD-SR cases whose complaints will not be
validated. 1t hypothesized that the rate at which CD-SR fais to be validated by neuropsychological evaluation
does not differ between GWD and GWE. a finding which would su Jigible bias in the reported rate of CD-
SR due to GID starus. (2) There are clinically distinet subsets among GWD with CD-SR: (@) CD-V primarl;
attributable to neuralogical imedical factors. (b) CD-V primarily aiributable to psychiatric factors, and () CD-SR
primarily attributable to inadequate efort motivation. 1t i hypothesized that these subsets diffr sgnificantly in
their neurapsychological profile. rates of neurophysiological abnormalities. psychological profile. psychosocial
characteristics, and medical resource utilzation. (3) The rates at which CD-SR i associated with primarily

D and GWE

medical neurclogical. psychiatric or motivatioral factors do not differ significantly between G

This work was partially supparted by CDC Caoperaive Agreament, US0CCUTTTS 13, and DOD Grant
DAMDI7-97-1-7355. Dr. Voelker was also supported by NIH training grant #5 T32 MH15158-23
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Complaints of poor memory and concentration and mood changes are comman in Persian Gulf War (GW) veterans.
In of UK milita GW, initabili w
55%, while forget fulness and loss of concentration vas reported by 50% and 4 (Unwin et al, 1999)
Clinical evaluations in the UK. USA and Denmark confirm these repors. To date only a small number of studies
have been published specifically investi

fndi

disturbances in surve;

comprehensive survey personnel wha served in 1

reparted by

ting the neuropsycha, ans and no consistent
ted b
s after the conflict,there is no clear evidence for
e impairmentin th
and others, and information processi
ubject

zative performance evaluation by those velerans with low mood.

al performanc of vel

ed. Hence while there is a well repli
QFGW veterans several y
The possible reasans for objective

h prevalence of cognitive and emotional

deicits on detailed tes

up (of whatever

¢)include neurolonic exposures - as advanced by Hal

-cbjective discrepancy s cognitive bias

We tested 341 UK retumees from the.

ulfand Bosnia, and non-deployed military controls drawn from a large
randomized survey: most were selected with impaired physical functioning as defined by a cut-offon the Medical
Outcornes 36 below the 10% centile of the Era with el Gulf velerans. Subjects

were invited to atend the rescarch unit for a detailed physical and psychological evaluation. A battery of tests and
selfereport questionnaires was adrministered. This included measures of: general intellectual functioning, Wechsler
Adult Intelligence Scales-revised (WAIS R). the Wechsler Memary Scale (WMS), and the National Adult Reading
Test (NART) as an estimate of premorbid 1Q: attention and vigilance: the Paced Auditory Serial Addition Task

(PASAT). and Sustained Attention to Respanse Task (SART).
motor skill:the Purdue Pegboard. In
Beck Depression Inventory (BDI), Sta
Related PTSD Scale were compleled.

cutive function: the Siroop and Trails tests: and
ddition selF report scales such as the Cognitive Failures Questionnaire (CFQ).
ait Anger Expression Inventory (STAXI) and Mississippi Combat

In total there were 200 GW veterans, 78 ‘Era’ and 54 former Bosnia peace-keepers. Ages ranged between 22 and 62
years, with the Gulf group being the eldest. Out of the 341, 25 were ferale; 284 were Army. 31 Royal Air
school standard, and 88 had the equivalent of a callege diploma or above.

According to health status at the ime oftesting.there were 76 Gulfll. 3 Bosnia il and 36 Era il and 131 Gulf
well, 1§ Bosnia well and 39 Era well. A3 X 2 ANCOVA was used to compare the six groups on the test variables
with deployment (Gulf, Era, Basnia) and current health status (wiel, il as the factors. The
education and NART-stimated 1Q. and (i) fr these potential confounders plus BDI depression score. Least
nificant Difference post hoc procedure alpha set a 0.05 = ': X = non-significant) was used o identify
ups (see Table below).

ificant differences betweer

Group comparisons revealed an assaciation between impaired physical functioni
post-raumatic stress disorder (PTSD), increaset
jnitive measures (such s performance 1Q). and those of sequencing and atiention was seen in

“ill” but virtually all differences disappeared afier adjusting for depressed mood. Deployment
(10 the GulFand Bosnia) was also associated with symptoms of PTSD and subjective cognitive falures
independenly of health status s well as minor general cognitive (WAIS verbal 1Q) and constructional impairment
(the Purdue Assembl: her IQ and CFOQ scores were associated with deployment to the Gulfand
Bosnia while Purdue scares remained sgnificantly poorer in the GulFgroup alone even afier adjusting for depressed

nd symptoms of depression.

and subjective c

five falures. Poorer performance on
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mean VIQ (S.)
nificant iteractions between deployment and

maod (+). The ahsalute levels of performance vere within the normal ar aver:
Gulfill = 94 (10.3): PIQ Gulf ill = 102.1 (13.7). There were no'si
health status.

Test Main Effects
SE-36 Deplovment

BDI v X

Mississippi v v

STAXI -Trait ar v X

CFQ v Ve

WAISVIQ X 2

WAIS-PIQ v v

Tnils v X

Stracp X X

PASAT X X

Attention/Vigilance X X

Leaming/Memary X X

Purdue All X -

Purdue Assembly X 12
Finally, an altemative me: with depressed mood asa potental confound vas attempled. We stratfied
the original GulF il paricipants according to BDI score, above and below the suggested cut-offof 10 for ‘mild

The only specific neuropsyehal
differentiated ‘non-depressed” participants from the three deployment cohorts after adjusiments, was the Purdue
Peghoard, (ight hand scores only: not assembly) altho elsFanger. PTSD and even BDI scores were hi
inthe GulF group. Full scale 1Q aso differed (p=0.04) with the m
lower (p=0.02) than Bosnia (105.6) and narly significantly lower (p=09) than Era (10

In conclusion, the results from our studies and most published wrk so far reaches a consensus that there is no
objective neurocogilive deficit syndrome attibutable o service n the GulF wWar. Nevertheless. we have
demonsirated yet again that emotional and psychological disorder i common in GW veterans and. in a minority
Hikely to be clinically significant. Disturbances of mood probably lead to subjective underestimation o ability
Task perfomance deficits can themselves be explained (0. larze extent by depressed mood. Those weak effects
which were detected were paichy in terms ofthe cognitive systems implicated. Furthermore they were just as lkel
1o e atributable toany active deployment and hence not kel to be related to specific GulFrelated exposures.
with the exception of the Purdue Assembly measure. Test performance inumvell veterans was impaired relafive to
well controls but generally within the normal However. reduced constructional ability on the Purdue
Asserbly sub-test cannol be explained in this way and could be an effect of Gulf-specific exposures. Such a
specific deficit — other Purdue variables tending to be normal - defies an obvious pathophysiological explanation
Further research of neuromotar coordination in Gulf War veterans would be valuable.

This research was supported by U.S. Department of Defense
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US DEMOLITION OPERATION:

AT KHAMISIYAH

“The Special Assistant to the Deputy of Defense for Gul fWar llinesses has published the story o US
Demlition Operations at Kharisiyah. The sory has three parts:

« United States military operations including demolifion of Iraq’s munitions at Khamisiyah,

+ United Nations Special Commission n Iraq (UNSCOM) inspections of Khaisiyah, which brought to light the
presence o fchemical weapons at various locations an and around the ste: and

« The US govemment response to mounting indications that US soldiers may have destroyed cherical munitions
at Khamisiyah-—the details of what the Department of Defense knew, when it knew thern, and the actions it has
taken

AU

d States Mi

ry Operations at Khamisiyah

Immediately following the end of Operation Desert Storm, US Army units aceupied an area in southeastern Iraq that
encompassed Khamisiyah (also known then as the Tallal Lahm Ammunition Storage Area). Soldiers of the Army's
XVIII Aitborne Corps conducted two large-scale demlition operations to des troy the munitions and facilities
around Kharisiyah:

« March 4, 1991. Soldiers destroyed 37 large ammunition bunkers. Later, Iraq declared that one of these.
Bunker 73, had contained 2,160 chemical warfare ageni-filled rockes.

« March 10, 1991. Soldiers desiroyed approximately 40 additional ammunition bunkers and 45 varehouses. [n
an open-air location outside the K hamisiyah Ammunition Supply Point (ASP) now known as “the Pit.” soldiers
also destroyed approximately 1,250 rockels. many of which UNSCOM later found had contained chemical
warfure

Soldiers alsa conducted numerous demolitions to destro;
destroying bunkers. The 2™ Armored Cavalry Re;
through the middle of April 1991 The soldiers wha conducted reconnaissance and completed the invenaries before
these demolitions were confident that they had destroyed only conventional munitions. Throughout the US
oceupation of Khamisiyah, including the demalition period. na reporis were made of chemical warfure
deestions. Nor wer hee reporso

maller caches o munitions and to test echniques for

ment confinued demolition operations in the K hamisiyah ar

nt
anyone—saldier or civilian-—experiencing symptoms cansistent with chemical

Bt exposure

B. U

s at Kha

d Nations Special Commission on Iraq Inspec yah
In Octaber 1991, March 1992, May 199, and in 1998, UNSCOM inspected Kharnisi

officials led UNSCOM inspectors to three sites that had contained chemical weapons (F

h. InOctaber 1991, Iraqi
e 1)
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« The area referred to as the Pit, outside the
sautheast corner of the Khamisiyah ASP:

and

+ Anabove-ground storagearea,
approximately 3 ilometers from the
Khamisiyah ASP.

Bunker 73, During the 1991 inspection, Iraq
claimed that chemmical munitions found in the
Pit had been salvaged from Bunker 73 and that
Coalition forces had destrayed the bunker
UNSCOM could not determine if Bunker 73
contained chemical warfare agents at this time
because damaged munitions made it too

rous to get close enouigh to sample or take
Chemical Agent Monitor readings. However
on a retum vsit to the site in May 1996,
UNSCOM canclusively determined that debris
(e.2. burster tubes. fll plugs, and plastic
inserts) in the rubble of Bunker 73 was
characterstic of chemical munitions.

[Above Ground
Storage Area:

The Pit. In October 1991, UNSCOM I
inspectars found several hundred 122mm Figure 1. Sitelocations shown to UNSCOM
rockets that appeared to have been bulkdozed

and placed into piles in an excavaled area

Southeast of the main ASP. This area became known as the Pit. The UNSCOM insestigation showe that the intact
rockets cantained the chemical warfare agents sarin and cyelosarin. During a subsequent visitin March 1992,
UNSCOM ordered Iraq o destroy about 500 leaking rockets near the Pit and ship the remaining rockets to Al
Muthanna, Iraq. for destruction. UNSCOM supervised lragi desiruction ofa total of approximately T82 rackets at
both the Pit and Al Muthanna

Above-ground storage area. Iraq also showed the UNSCOM team an above-ground storage site about 3
Kilometers west of the Khamisiyah ASP that contained 6,323 intact | 5Smm artillery shells, e of which was
leaking mustard agent. No evidence exists that any Coalition forces had been to this site. Again, UNSCOM ordered
Iraq to ship these rounds to the destruction facilty at Al Muthanna

In November 1991, US intelligence and DoD became aware ofthe UNSCOM findings, but a the tim. did not
identify which, iFany, US troops partcipated in the Khamisiyah demolition activities. The lack of US repors of
chemical weapans, combined with Iraq’s less than full compliance with UNSCOM. led to doubis about Iraq’s claims.
that chemical weapons had been at the site when the demlition occurred.

C.. The United States Government Response Regarding llinesses of Gulf War Veterans
“The US government did not immediately make the connection between the chemical munitions found by UNSCOM
at Khamisiyah and US demalition operations there. However,increased complaints from Gulf War veterans
prompted government investigations and in March 1995 the Central Inteligence Agency begana reexamination of
elevant intelligence. In 1994 a request from Congressman Browder to the United Nations (UN) for any reports
about chermical weapons found in Iraq afer the Gulf War kindled DaD interest in K harisiyah. The United Nations
responded in April 1994 with a letter that lsted K hamisiyah along with other chernical weapons sites. In June 1995
the DD formed the Persian Gulf Investigation Team (PGIT) that by October had identified some of the US forces
that had occupied the area around Kharmisiyah during the GulF War, including the 37 Engincer Battalion. In June
1996 the DoD confirmed publicly that “US soldiers from the 37" Engineer Battalion destroyed ammunition bunkers
[atKhamisiyah] in arty March 1991 .. [tnow appears that one of these destrayed bunkers contained chemical

w
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weapans.” The Secretary of De fense established the Office of the Spcial Assistant for Gul FWar lnesses in
Novenber 1996 to focus ongaing Do investigations and expand the investigation into GulF War veterans’
complaints of undiagnosed illnesses.

The carly work of the Office of the

Special Assistant placed an emphasis on researching US military aperations at
Khaisiyah. On February 21, 1997, we published the first Khamisiyah case narrative. The narrative provided
important insighs into what actually took place and which US military units were involved. We intensified our
efforts o identify and contact the thousands of soldiers potentially involved. and began detailed computer modeling
oFevents inthe spring and surmmer of 1997 to determine the size and path o1 the potential hazard area created by
demalition activties in the Pit. The modeling resulted in DoD sending nofification letters o approximately 99,000
veterans. Letters were mailkd o those velerans thought 1o have been passibly exposed and alsa o an additional
10,000 veterans who previausly responded to a questionnaire about Khamisiyah, but whose unit was notin the 1977
potential hazard area

Modeling refinements continued throuigh 1998 and 1999. Some of the mare significant modeling refinements
included revision o meteorological models, an updated Central Intelligence Agency estimate of horw much chemmical

nt was rl . consideration of toxicity of both sarin and
losarin in the models. and vastly improved troop unit locations. The modelin

varfare sed. madeling the

fiects of deposition and det

m completed remodeling the

Khamisiyah Pit demolition in January 2000 resulting in a redefined potential hazard area. Unit location data
improvements and a scientific and technical peer review of the work were completed in September 2000. DoD

identified 100,923 veterans i the 2000 potential hazard area who possibly
agent. Asa result of modeling improxements and greater refinement of troop unit locations some veteran's units
which were i the 1977 potential hazard area are not n the 2000 potential hazard area. Likevwise. some units th
werenat n the 1997 potential hazar area fell n the 2000 hazard area. There were also unils identified in 1997 that
remained in the 2000 hazard area. Allaffected veterans were mailed lettrs explaining the modeling resuls. Our
fundamental modeling methodlogy has not changed since 1997. In 2000, like 1997, we used the outer boundries
Fthe union of the results from different models to defing the potential hazard area. This approach
S units in the potential hazard area. The velerans” notification process is angoin;

ere exposed to low levels of nerve

ve us greater

assurance of identifyi

The narrative includes the following conclusions:

« Chemical munitions were defintely present at three locations at K harnisiyah

+ US soldiers definitely destroyed many——but not all—of the chenical rockets at Khamisiyah

« Some US ground forces were likely e nt from the demalition of rackets in
the Pit on March 10, 1991

o Itis unlikely US ground forces were exposed to chemical varfare

March 4, 1991

posed to vei

ent from the Bunker 73 demalition an

i}
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In respanse 1o a request from the Department of Veterans Affairs (VA).the Institute of Medicine (I0M) conducted a
study 1o evaluate the published scientific iterature conceming the assaciation between the agents to which the GulF
War veterans may have b alth effects. The commiltee selected the compounds oFmost
oncemta the veterans: depleted uranium, chemical warfare agents (sarin and cyclosarin). pyridostigmine bromide,
and vaccines (anthrax and botulinum tosoid). Additional 10M studies will examine other
veterans may have heen exposed.

n exposed and adverse b

ents 1o which the.

The committee reviewed all elevant studies published in peer-reviewed journals. Because only a small nurmber of
studies directly invalved Gulf War veterans, the

hurman population that had contact with these
applicability of each stud:

ommitice extended it review to include research involving any
nisata
ories to describe the strength of all the evidence.

dose. It carefully assessed the quality. limitations, and

nd used five

The committee’s charge was to conduct areview o/ the scientific lterature on the possible health effects of
which Gulf War veterans may hae been exposed. The breadth of this review included al r

animal, and human studies. Because only a few studies describe the vet
studies of any human populations—including veterans—that had been exposed 1o the
These studies come primarily from oceupational. clinical. and healthy volunteer satin
these studies in arder o draw conclusians about associations between the
effects n all populations.

igents of nterest and adverse h

When it comes to the fong-rerm health effects o these substancas, the hottom line i we simply dortt know enough

1o sy whether there is a connection betwveen exposure o these agens or combinations of agents and specific health

ouitcomes that remain long after the exposure. At most, we found some very limited evidence that might su
onnetion with the nerve agent sarin. These effects, Fthey trul

nough to cause acute symptoms immediatel

this elationship.

possible

%
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: NEW STRATEGY TO PROTECT DEPLOYED FORCES

Robert

Claypool, M.D.
Executive Director, Military and Veterans Health Coordinating Board
Robert claypool@ha med va.gov

The ullimate weapon in today’s miliary is not a partcular picce of hardware but rather is the service member
himselfor hersel. Modern war e platforms are so complicated that 2 considerable investment must be made in
raining the men and women who man them. Yesterday, if soldier, saior, aimian, or narine was ke out of
‘commission by ilfness or injury, it was not usually a difficull sk 1o swiflly plug in a replacement. Today, the loss
ofa highly rained “lochnical warrior” runs the risk of jeopardizing the military operation because a replacement
isn't necessarily an assured thing. In addition, accrual training costs dictate the necessity of viewing our service
personnel as “expensive weapons systems' whose life cyeles nead to be extended 1o the greatest exient possible.
Obviously, good health figures importantly into any assel maintenance equation.

Because of the above factors, current military docrine calls for protecting the force from the hostile threats thatare
present in a military operation. Prolecting the health of the force is an integral cormponent of force protection. lis
basic tenet is that preventing battlefield casualiiesis preferable o treating them. Force Health Protection i,
therefore,  cornerstone 1o Force Protection.

Force Health Protection i founded on a national obligation to provide health care for our service personnel whether
they are at home training in garrison or abroad dodging bullets. The Department of Defense’s TRICARE program,
‘whichincludes both the direct care system as well as care negotiated by managed care Support contractors, serves as
the venue for providing for medical readiness. A strong base of graduate and continuing health education Supported
by requirements-driven research are also essential clements of the health care system. Thres basic pillrs support
ealth assuredness for deployed forces: promoting and sustaining wellness; preventing casualtes, both from hostile
action as wellas from non-battle causes: and providing interventional health care.

Focusing on delivering to the war-fighting Commander-in-Chicf (CINC) a health and ft force is the first step.
Obviously,  healthy soldier, sailor, airman or marine requires less time away from his duty station on sick call
Therefore, achieving medial fitness by promoting health and wellness, intervening 1 treat health problems before
sequellac render the member a medical casualty, and ensuring the work sie is fiee from health hazards are of prime
importance. Today's service member i oflen married with children, and so his or her abiliy to concentrate on their
duties while away from their families in 2 hostile enironment s enhanced by the knowledge that their familics are
receiving appropriate medical care when they need L.

Preventing casualties on the batlefield i the second pillar. In some respact, it can be considered an extension of
wearing body armor or a Kevlar helmet. It begins with long-standing, basic preventive medicine doctrine to assure
the health of the population. Inmunizations and olher countermeasures against biologic agents arc also keys o
survival. Being able o assass threats against health and document countermeasures employed are also vital
clements. Stress, in its broadest definition, ey well play  greater role than aniicipated in adverse health effects
from deployment, and s the ability to understand stressors and how to mitigate them becomes increasingly more
important. Medical record keeping scrves s an important tool not only in assuring that the best possible care is
rendered but also in developing an understanding of emerging healih issus. 1t s also essential to develop a
longitudinal medical database to be used a5 a population-based rescarch ool

The third pilar, providing care on the battlefield,is the aspect of military medicine that heretofore has received the
most attention. The overshelming militry victory in the Gulf War has the potential to lull miltary leaders into
believing that future conflcts will be the same and not resultin arge numbers of batlefield casualiies. While we all
ope that s rue, the abiity 1o resuscitate, evacuate, and defnitively care for the injured service man or woman
represens a core competency for military medicine. The challenge to accomplish this i today’s fast-paced,
dynamic operational theater mandates new solutions, supported by research, 1o conventional medical problems
Training for batlefild medicine in the peacetinme entironment will equire & greater reliance on computer gencrated
devices upon which 1 train.
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Whilea great many iniiatives have been set in motion o realize the ambitious
trategy. much remains yet o be accomplished.

Is of aforce health protection
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The 670.000 service members deployed in 19901991 1o Soulhwest Asia for Operations Desert Shield and Desert
Storm (the Gulf War) were different from the troops deployed in previous similar operations: they were more.
ethnically diverse, there were more women and more parents, and more activated members of the Reserves and
National Guard were uprooted from civilian jobs. The overwhelming victory thal they achieved in the Gulf War has.
been shadowed by subsequent concerns about the long-lerm health status of those who served. Various.
constituencies,including  significant number of veterans, speculate that unidentifed risk ctors led 1o chionic,
medically unexplained illnesses, and these constituencies challenge the depth of the military’s commitment to
protect the health of deployed troops.

Recognizing the seriousness of these concerns, the US. Department of Defense (DoD) has sought assistance over
the past decade from numerous expert panels 10 examine these issues (DoD, 1994; National Insitutes of Health,
Technology Workshop Pancl, 1994; 10M, 1996, 1997; Presidential Advisory Commitiee on Gulf War Veterans
linesses, 1996). Although DoD has generally concurred in the findings of these commilces, fow concrete changes
have been made at the field level. The most important recommendations remain unimplemented. despite the
‘compelling rationale for urgent action. A Presidential Review Directive for the National Science and Technology
‘Council o develop an interagency plan o address health preparedness for future deployments led toa 1998 report
titled A National Obligation (National Science and Technology Council, 1998). Like calier reports, it outlines a
‘comprehensive program that can be used to meet that oblgation, but there has been litle progress toward
implementation of the progtam. Recontly, the Medical Readiness Division, J4, of the Joint Saff released a
capstone document, Force Healt: Protection, which also describes 2 commendsble vision for protecting deploying
forces (The Joint Staff, Medical Readiness Division, 2000). The commitice fears that the vision outlined in that
report will mest the same fate 25 the other repors.

Wih the 10th anniversary of the Gulf War now here, the Comittes on Strategies 10 Protect the Health of Deployed
US. Forces has concluded that the inplementation of the expert pancls’ recommendations and government-
developed plans has been unacceptable. For example, medical encounters in theater are stll not necessarily
recorded in individuals” medical records, and the locations of service members during deployments are still ot
documented or archived for future use. In addition, environmental and medical hazards are not yet well integrated
in the information provided to commanders. The comittes believes that a major reason for this lack of progress is
the fact that no single authority within DoD has been assigned responsibiliy for the implemeniation of the
recommendations and plans. The committee believes, because of the complexity of the tasks involved and the
overlapping areas of responsibility involved. that the Single auhority must rest with the Secretary of Defense.

The commilce was charged with advising DoD on a stiategy 1o protect the healih of deployed ULS. forces. The
‘commitiee has coneluded that immediate action must be taken to accelerate implementation of these plans o
demonsizate the imporiance that should be placed on protecting the health and well-being of service members. This
report describes the challen ges and rocommends astrategy to belter protect the health of deployed forcesin the
future. Many of the recommendations are restatements of recommendations that have been made before,
recommendations that have not been implemented. Further delay could resullin unnceessary risks to service
members and could jeopardize the accomplishment of fulure missions. The commiltee recognizes the eritcal
importance of integrated health rsk assessment, inproved medical surveillance, accurate troop location information,
and exposure monitoring 1o force health protection. Failure to move briskly on these fronts will further erode the
raditional rust between the service member and the leadership.

The four reports completed from the work of te first 2 years of this study (IOM, 1999; NRC, 2000a.c.d) provide
detailed discussions and recommendations about areas in which actions are needed to protect the health of deployed
forces. The commilice has been informed by those reports and endorses the recommendations within thern. n the
present report, the committee describes six major stategies thal address the areas identified from the earlir reports
that demand further emphasis and requite greater effort by DoD. The commitiee selected these strategics on the
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basis of the contents of the four reports, briefings by the principal investigators of those reports, and input from
members of the military and other experts n response to the four rapors.

Strategy 1

Strate

Stratogy 3

Sttatogy 4.

Sinategy 6.

Use a systematic process o prospectively evaluate non-batle-telated risks associsted with the
activities and settings of deploymens.

Collect and manage environmental data and personnel location, biological samples, and activity data to
failitate analysis of deployment exposures and o support clinical care and public health activitcs.
Develop the risk assessment,risk management, and risk communication skills of military leaders atall
levels,

Accelerate implementation of a health surveillance system that spans the service lie cyele and that
continues afler separation from service.

Inmplement strategies 1o address medically unexplained symploms in populations that have deployed.
Inmplementa joint computerized patient record and other automated record keaping that mests the
information needs of those involved with individusl care and military public health.
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Execufive Summary
All wars produce psychological, as well as physical injury. Through the last century we have learned and
implemented techniques to reduce those casualiies. The DoD Dircctive on Combat Stress Control 6490.5 oulines
those basic techniques and dirccts the Services to develop their own implementation plans. DoD/Health Affais and
the Services have been working towards improving prevention and reatmen of combat and operational strss
casualiies. The USD (PAR) has mandated warfighter involvement in 2 working group 1o implement the principles
of combat and operational sitess control throughout the Services.

Combat Stress Reactions
‘Combat Stress Reactions are normal, predictable responses 1o abnornl, psychologically traunatic, sometimes
terrifying and horrible experiences. The comerstone of prevention s that elationships (bonding and cohesion)
among unit members and of unit members for ther leaders are protective. Such relationships also provide source
for healing psychological wounds. Therefore, primry prevention focuses on optimizing leadership, unit cohesion,
and morale as protective factors,

Secondary prevention of combat stress reactions is short term, initiated in or as near 1o the Service member’s unit a5
possible, as soon afler symptoms appear, utilizing simple measures, such as reassurance,rest and replenishment
This treatment is offered with the expectation thal the Service membar's sympioms will resolve and the Service
member will eturm to his her unit quickly, where he/she is both needed and wanted. Teriary prevention focuses on
minimizing more severs psychological symptons o disorders and long-lerm symploms of combat experience when
simple measures are inelfective. In every major war or conflctsince World War I, military psychiatry has shown
that this raditional approach to the management of combat stress greatly reduces risk of morbidity.

Recent Combat Stress Control Activities
‘Combat Stress Control is an ongoing and critically vitalissue. Our CSC units have been very active in Somalia,
Haiti, Kosovo, Bosnia, and on numerous other humanitarian missions. 1 is difficult to measure the impact of
‘combat stress control units. However the Canadian Forces, which have not had an active Combat Stress Control
policy, have experienced a high rate of PTSD among their peacekeepers following service in Rwanda and Croatia
They are now attempling to implement a program similar 10 ours.

Tools to combat long term psy chiatric morbidity include: good unit morale, risk conmunication, stress inoculation,
and eritical event debriefings. Stress inoculation—he concept of preparing service members for sights, sounds and
smels of combal and humanitarian missions—is an increasingly accepled tool. Information pamphlets on handling
dead bodics and other stresses are available on the Army mental health website (Armymentalhealh.com) and from
CHPPM.

In February 1996, the Department of Defense (DoD) Inspector General’s office published Report No. 96-079.
Evaluation Report on the Management of Combat Siress Control in the Department of Defense.” The report made
five recommendations:

1) That the Assistant Secretary of Defense for Health Affairs (ASD(HA)), the Joint Staff. the Defense Medical
Standardization Board, the Miliary Departments and the Defense Modeling and Sinulation Office
‘coordinate and continue activities o ensure that the medical planning programs used by the Commanders in
Chief ofthe Unified Commands and Service Secretaries incorporste fully combat stress casualty estines,

2) That ASD (HA) assume responsibilty for policy development and coordination within Do,

That the Joint Staff in coordination with ASD (HA) and the Military Departments, incorporate combat
sress management guidance into joint doctine,

4) That ASD(HA) issue DoD policy requiring the Military Departmens to develop comprehensive combat
stress control programs,
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Services provide training in combat sress control o all Service members, the conent and
level of such training geared to the branch, rank and level of tesponsibility of the Service member

The DoD Dirccive 6490.5, “Combat Siress Conirol” was signed in February of 1999, 1t mandates that:

1) CSC policies shall be implemented throughout the department of defense;
2) Service CSC consultants shall meet periodically;

3) Leadership aspects of combat stress prevention shall be emphasized;

4) CSC units shal rain with operational organizations;

5) BICEPS principles (Brevity. Inmediacy, Centrality, Expectancy, Proximity, Simplicity)
6) Members experiencing CSRs shall be managed within the unit;

7) Misconduct be handled through UCMJ: and

8) CSR casualty rates b collected discretely from neuropsychiairic and DNBI data

The Defense Medical Readiness Training Institute (DMRTI)
The DMRTI coordinated iri-service mectings during 1999 and 2000 concerning implementation of the DoD. Pre-
and post- deployment serecning and other melrics are being developed. The training and implementation plans
focus on who receives taining the format and quantity of that information, and how 10 incorporate the principles
into practce.

Service Specific Inplementation Plans wre formulated in 1999, However these plans were awaiting the results of
the DMRTI mectings and the “Leaders and Operational Siress” conference.

Leaders And Operational Stress Conference
This conference was co-sponsored by JCS. OSAGWI and HA. The “Leaders and Operational Stress” Conference

was held June 00 at FL. MeNair. The objectives of the conference ware: Lo initiate a continuing dilogue between
the operational, medical and religious communitis; 1o ensure that Service policies implementing the DoDD are
operationally functional; and to identify assets and training for Command.

There were keynote speakers from allthe services, Service panels and a Hotwash session. The content was targeted
towards the warfighting community. There were over 250 atiendees fromall five Services, including over 25 active
duty and reired officers of flag rank.

Current Status
On September 22*, 2000 a mesting was held between the USDP&R, OASD/Health A ffirs, 0SAGWI, and AFCB
1o discuss the next sieps. Dr. Rostker plans to send each Service Chicf a memorandum asking for warlighter
paricipation in 2 working group to implement training in and knowledge of combaoperationsl stress control along
the line.

The DMR T1 metagain on October 25 o finalize their tecormendations i the following arcas: 1) defnitons of
combat and operationalstess eactions vs psychiatric disorders: 2) the best methods of asessing individual and unit
readiness: 3) training modules for medical personal; and 4) 10 fiish he gap analysis of wsining among medical
persomnel. This information will be aailable o the line working group.

Kev Problems
Line “buy-in” s an ongoing problem. This has 1o be an issue tht the lne and personnel communitis support and
resource. Adequate education must take place at approprite levels. This education should be supplemented by
information available both in handouts and over the web.

E3
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Pilot testing has begun on the Recrui Assessment Progran (RAP). The RAP i a proposed Dob program for the
routine collection of baseline demographic, medical, psychosocial, oceupational, and health risk factor data from all
US military personnel at eniry into miltary service. As planned, this information will be maintained in a
‘computerized database, which will be accesible by DoD and Department of Veterans Affairs' (VA) clnicians and
preventive medicine personnl on a routine and confidential basis. I pilot testing is successful and the RAP is
instituted, it will be the firs. building block of an electronic medical record and will provide several important
functions within the DoD and V A, including automating enrollment into the military health care system, improving
patient care and preventive medicine efforts, and providing criical data for investigations of health problems mong
military personnel and veterans. Use of a slf-completed, scannable, paper-and-pencil questionnaire at the time of
accession was determined (0 be the most practical, iitial approach for collecting baseline health data. A
questionnaire that can be accurately completed by recruits within approximately one hour is being developed and
tested. If the feasibiliy of the RAP is demonstrated and the program implemented throughout Do, it will provide a
significant improvement in the military medical record system. For the fisttime. DoD and V A physicians, public
ealth officers, and researchers will have access 1o comprehensive, baseline health tatus data
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THE MILLENNIUM COHORT STUDY AND OTHER NEW R
AT THE DOD CENTER FOR DEPLOYMENT HEALTH R

RCH INITIATIVES
EARCH

Gregory C. Gray, Ph.D.
DoD Center for Deployment Health Research

The DoD Center for Deployment Health s conducting a number of new rescarch studies which will srve veterans
and policy makers by providing important data regarding health behaviors, healthcare uilization, and the impact
milltary service, particularly deployments, has upon veterans’ health.

The Millennium Cohort Sty is 2 probabilty-based, cross-sectional sample of 100,000 military personnel (as of
‘October 2000) who willbe followed prospectively by postal surveys every three years over a 21-year period. The
100,000 persons will be comprised of 30,000 veterans who have been deployed 1o Southwest Asia, Bosnia, or
Kosovo since August 1997, and 70,000 veterans who have not been deployed to these conflicts. In October 2004
and October 2007, 20,000 new military personnel wil be added 1o the cohort. The total of 140,000 veterans will be
followed unil the year 2022

The primary objective of this study is to compare change in health status between deployed and nondeployed
‘personnel and the adjusted incidence rates of chronic disease between cohorts. Secondary objestives include
‘comparing the adjusted change in health between the coiorts as reflected by SF-36V scores and the Patient Health
Questionnaite diagnostic assessment. This study will serve as a foundation upon which other roulinely captured
medical and deployment data may be added to answer future military questions rogarding the health risks of military
deployments, military occupations, and general military servic.

The DoD Center s conducting DoD-wide surveillance for long-term adverse events, possibly associated with
anthrax immunization of active duty US military service members. A ceniral focus will be hospitalizations and birth
defects. Concern about the potential long-term severe and or permanent adverse effects of the vaccine appears fo
have been a leading reason for vaceine refusal, although long-erm adverse effects of anthrax vaccine are neither
known nor expected. We wil periodically link anthrax vaceine data to Do hospitalization and birth defect data to
elp ensure the carliest possible detection of any morbidity associations. This project adds 1o exising DoD-
sponsored activities, and enhances force heslth proteetion by helping assure the early detection of as-yet-unknown
potential long-lerm consequences of anthrax immunization.

There is ancedotal evidence that complementary and alterative medicine (CAM) use is increasing among US
miltary populations. The Use of Complementary & Aliernative Medical Therapies among US Neny and Marine
Comps Personnelis a postal survey targeting 5,000 active-duty US Navy and Marine Corps persoel 10 gain beter
information about CAM use. The questionnaire will collect data regarding health habits, CAM use, belief in CAM
efficacy, and reasons for seeking CAM therapies. Repeated muilings and incentives will be used 10 increase
respons rates. 1£an individual used one of the following treatments within the past year (1/1/00 - 12/31/00):
acupuncture, homeopathy. herbal therapies, chiropractic, massage, execise, high-dose megavitamins, spritual
healing, lfestyle diet, relaxation, imugery, energy healing, folk remedies, biofoedback, hypnosis, psychotherapy. and
artimusic therapy, he or she will be considered a CAM user. These data wil be linked 1o existing medical records
for cach individual and this composite data will then be used to analyze patterns of healthcare utlization. CAM
users wil then be conpared to nonusers for healthcare utilization oulcomes and diagnoses.





[image: image32.png]TOWARD POPULATION-BASED POST-DEPLOYMENT CARE:
DOD’S DEPLOYMENT HEALTH

Charles C. Engel, Jr, MD, MPH, Lieutenant Colonel, Medical Corps, US Army

Director, DoD Deployment Health Clinical Center
and Assistant Professor, Uniformed Services University

cengel@usubs mil or charles engel@amedd. army mil

Persistent war-related health concerns and medically unexplained physical symploms (MUPS) among Gulf War
Veterans are a reminder of the challenges that health concerns and unexplained symptoms will pose for clinicians,
scientits, and miliary forces inthe future [1]. World War I veterans described debiliating physical symptoms and
attibuted them 1o chemical exposures [2], Decades later, hundreds of thousands of Vietnam veterans sought
exaluation for concerns related o agent-orange (dioxin) exposure [3]. Unexplained symptoms afler government
nandated vaceinations [4], peacekesping in Croatia [3], and recent concerns about depleted uranium and a “Balkan
War Syndrome.” 6], must erve notice that we are in an age of 2010 societal risk tolerance, an omnipresent medis,
and advocacy driven public health debate

Public dislogue regarding the health of military forces and veterans is essential, yet we must be mindful that
scientific, media, and political debates may sometimes have harmful effects on the exact individuals the public aims
1o protect. When affected individuals receive exhaustive “no stone unturned” evalustions and simuliancously read
and hear polarized public discussion, it can reinforce notions of covert scandal and conspiracy, amplify symptom-
related psychosocial distress and disability, and lead 10 unnecesary utilization of health care and iatrogenesis [1]

Perhaps most damaging is the mistrust that can develop between veterans and their families who are highly
‘concerned about their health and the government clinicians attempting (o help them. This mistrust can drive
symplomatic patients who are desperate for answers o try untested and potentially harmul therapics. Mistrust can
also leave clinicians suspicious of veterans, skeptical of (f not even cynical about) the validity of their patients”
reported exposures and symploms. The resulting clinical dynamic may be viewed asa “contest” of sorl [7]. In this
contest, the patient rust batte 1o prove the validity of his or her synptoms, and the clinicizn resists offeing
validation until unequivocal biomedical evidence of discase is uncovered. This atrogenic contest perpetuates
disability, increases medical costs and undermines opportunities 10 nurture the rusting clinician-patient relationship
nceded to embark on successful morbidity reduction straegies.

This contest as well as the troublesome biomedical endency 1o formulate health concerns and MUPS as “non-
problems” become the germ of a much bigger problem for the military and for public health. Ancedotes from
Velerans who feel thei health concerns have been discounted do not go away with the passage of time. Instead these
stories tend o grow, join, muliply, and infect progressively larger networks of concerned people. The resull my be
amplified population fears, erosion of public trust, and declining roop confidence that the government will
ultimately protect thern

The best prevention in the face of this challenge is a comprhensive and caring approach to deploymentrelated
health care including the care of health concerns and MUPS. The Department of Defense (DoD) has demonstrated a
fiem commitment in this direction with the creation of the Deployment Health Clinical Center (DHCC). DHCCis
one of three DoD Centrs for Deployment Health that will build upon past Army, Navy, and Air Force experience,
expanding on current clnical, surveillance, and research efforts o improve the ability Lo identify, treat, and
minimize or climinate the short- and long-term adverse effects of miltary service on the physical and menial health
of veterans. These centers reflect government commitment, and they also fulfill key reconmendations outlined in
the National Science and Technology Council’ Presidential Review Directive 5. Presidential Roview Directive 5is
2 comprehensive interagency force health protection plan describing treatment,research, and surveillance efforts
aimed at minimizing adverse health effects of deployment,

Deployment Health Clinical Center is eritical to DoD efforts to achieve the clinical goals of Presidential Reviw
Dircetive 5 and is committed to fostering and faciltating caring clinical approaches to post-deployment health care
including the care of health concarns and MUPS. The DHCC mission includes responsibilites o (1) improve

)
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primmary and tertary post-deployment health care, (2) develop a program of militarily relevant linical research o
include multi-center and health services resesrch wials, and (3) develop clinician and patient education programs
that explore and teach sisategies for communicating with patients about MUPS, deploymentrelated rsks, and health
concerns. The success of DHCC will be measured against its capacity 1o improve deployment velerans' satisfaction
with their care; improve health outcomes; complete clinical research resulting in meritreviewed journal
publications; and distribute timely information to clinicians and veterans on deployment-related health concerns and
MUPS,

How can DHCC accomplish such a broad mission? The Institute of Medicine has endorsed the dexelopment of &
stepped system of evidence-based rehabilitative care for the spectrum of concerns and MUPS that occur afler
miltary action [1]. A stepped care system, codified using clinical practice guidelines and tested empirically using a
randomized multicenter controlled tial methodology, would entailpre-event and post-event preventive measures
linked 0 2 spectrum of health services including primary care, collzborative primary care, and intensive multimodal
care [1]. Under this model, emphasis is placed on the use of automated information systerns 10 match the optimal
level of care to the chronicity and disability associated with cach patient’s MUPS and 1o carefilly monitor
‘populations of interest for appropriate health outcomes [1]

The roadmap o accomplishing this mission involves clinical experience, care-based efforts 1o build trust and
‘communicate honest environmental isk information, personalized stepped-care strategies, clinical practice
uidelines codifying those strategies, and continuous improvement efforts based on clinician education and research
exaluating health systems. DHCC has an excellent experience base: it grew from the Gulf War Health Center, an
organization with a S-year history of successfully caring for veterans with deployment health concorns and MUPS
[§]. DHCC is currently participating in a muli-agency effort involing the VA and the US Army, Navy, and Air
Force to develop and inplement two sets of clinical practice guidelines, one 1o help government clinicians evaluate
and manage post-deploymen healih issues and the other o do the same for MUPS. One consequence of these
efforts has been the tecognition that vetorans and clinicians need sound and timely information regarding
deployment-related exposures and deploymentespecific health outcomes. A publicly accessible and dynamic DHCC
web site will help accomplish this and is set Lo open in late March 2001. This web site represents an unprecedented
development in government efforts 1o sustain an open dialogue with those it is charged with protecting and their
clinicians regarding deployment-related exposures, discases, health concerns, and MUPS. As these practice
uidelines are implemented, DHCC will lead efforts o teach busy clinicians how 1o carry out the guidelines, and
sensilize linicians to the need for and approach o developing trusi-based communications with veterans who are
highly concerned about post-deployment health issues. DHCC is also participating in throe major multicenior
elinical tials with the VA's world-class clnical trial capability. he Cooperative Studis Program. Future DHCC
initatives include efforts o scientifically tes the new clinical practice guidelines using controlled rial methods.

Wecan be certain that MUPS aflr military action or domste crisis vl continue to be the appropriate focus of
intense societal debate. Indecd, the military stands for and is charged with protecting the right 0 4 ree and open
debate regarding posi-deployment health issucs. The development and implemeniation of sate-of-the-art post-
deployment health care including the care of concerns and MUPS will ensure that post-deployment health care
works efficiently, effectively, i the best interests of those who need services, and 1o the enhanced eredibility ofall
miltary medicine.

1. Engel CC. Katon WJ: Population and need-based prevention of unexplaincd symploms in the community.
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Introducti
The Uniled States Department of Defense (DoD} i challenged with monitoring and protecting the health and
wellbeing of all of it service members. The growing number of women on active duty and the diverse hazardous
exposures associated with miliary service make reproductive health issucs a special concern of DoD. Deployment
experiences, especially the Gulf War, have served to highlight interest in reproductive health, and birth defects in
particular. To address these concerns, the DoD Birth Defects Registry was established at the DoD Center for
Deployment Health Rescarch in 1995

Surveillance Methodology
The population under surveillance by the DoD Birth Defocts Registry includes ol military beneficiary familics. All
live binths hat are financially sponsored by DoD, including births at military and civilian medical facilities are
captured. Birth defects among these infants are identified by ICD-9 coding of records from inpatient and oupatient
encountars in the frstyear of fife. The ICD-9 code rang is consistent with state and national surveillance
programs, such that the prevalence of birth defects in 45 major mal formation categories may be caleulated.

Dab Birth Defocts Regisiry data analysts have established direct access 1o very large clectronic daiabases to
thotoughly capture al births and birth defect cases among Dob beneficiarics. Data sources include: Standard
Inpatient Dats Records system (military hospitalzations). Standard Ambulatory Data Records system (military
outpatient care), and the Health Care Rocords System, that details inpatient and outpatient care provided at civilian
fcilities supporied by DoD's TriCare insurance systen.

To asses for potential under-reporting, over-reporting, or miscoding n the electronic surveillance system, active
case finding has been established a one of the argest DoD health care feilities, the Naval Medical Center in San
Diego. Regisiry staffreview hospital and clinic records and contaet clinicians o identify newly-diagnosed birth
defocts cases. Staff akso review the full inpatient and outpatient records for suspected cases. Modical center data is
‘compared 0 electronic data o verify the presence of birth defocts, o validate 1CD-9 coding, and 1o expand on
diagnoses with the standardized coding used by state and national birth defets researchers.

Rogisiry analysts also have access (o very complete demographic and service-related information on active duty
beneficiaries. Health care data may be linked 1o data from the Defense Entollment Eligibility Reporting System and
the Defense Manpower Data Center. Such data provide inportant profiles of miliary parents, including deployment
and occupational exposure histories, that are relevant 10 birth defects research.

More than 90,000 DoD-sponsored births have occured annually since the DoD Birth Defects Regisiry was
established. Sixty percent of biths took place in miliary treatment facilties and 40% oceurred in civilian facilities
sponsored by TriCare,

Although the representation of women in the miliary is growing, less than 19% of DoD births idenified the mother
s an active duty member in the last two years. In ll other cases, the mother was 2 dependent of & military mermber
or other beneficiary. Average maternal age was 26 years, and ranged from 14 1049 years. Among DoD births, the
race of the sponsor was identified as Caucasian (70%), Aftican American (20%), Asian (3%) or other race (7% of
cases). Approximately 39% of births in the DoD regisry are sponsored by the Army, 25%are Air Force-sponsored.
24% are Navy-sponsored. 11% are Marine Corps-sponsored, and 3% have Coast Guard or other sponsorship.

DaD-sponsored births take place in all 50 United Siates and the District of Columbia. This makes the regisiry data
of great interest 10 state and national surveillance programs. California, Texas, and Virginia have the highest
number of DoD-sponsored births, with more than 7000 births in each of these states annually. Itis important o
note that nearly 8% of DoD births take place outside of the United States. In 1999, DoD-sponsored infanis were.
bom in 34 foreign countries; more than 2,400 were born in Germany and more than 2,000 were born in Japan.
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The DoD Birth Defects Registry has identified 4% of all DoD-sponsored infanis as having a birth defect diagnosed
in the firstyear of lie. This overall prevalence, and the prevalence of each specific defect category, has not been
found to differ from data reported by U.S. siate and national birth defects surveillance programs. Data from the.
registy are being linked to data on occupational and environmental exposures of concernto both the military and
civilian public health communitis.

Conclusion
Monitoring birth defets is consistent with the miltary's mission of providing the best health care and protection for
its members. The DoD Birth Defects Registry also augments national public health goals 1o increase bith defts
surveilance. The DobD is uniquely positioned Lo collcct comprehensive healih care data, and o assess oceupational
and environmental exposures in a geographically diverse population. DoD Birth Defects Registry information,
along with dats from other DoD research, will be vital for future public health studies, prevention effors, and heslth
policy decisions
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Medical surveillance is defined as the routine and systematic collection, analysis, inierpretation, and reporting of
‘population-based data fo the purposes of detecting, characterizing, and countering threats o the health, itness, and
well being of populations. In military setiings, medical surveillance s required (o develop and maintain healthy, it
and operationally effective forces and to ensure their “to1al protection” during training and operational missions

The Army Modical Surveillance Activity (AMSA) was esablished in 1994 a5 part of the Directorate of
Epidemiology and Disease Surveillance, U.S. Army Center for Health Promotion and Preventive Medicine
(USACHPPM). The AMSA staffincludes information systems specialsts, database nnagers, programmers,
analysts, staistcians, epidemiologists, preventive medicine physicians, and public health officers from cach of the
three Services. In March 1997, the Assistant Secretary of Defense for Health Affairs (ASD-HA) directed that the
Amy establish and operate a Defense Medical Surveillance System (DMSS) by transitioning the current capability
ofthe Army Medical Surveillance System (AMSS). AMSA coordinated the development of and now operates the
DMSS,

The Army Medical Surveillance Activity’s (AMSA) main functions are 1o analyze, interpret, and disseminate
information regarding the status, trends, and determinants of the health and fitness of America’s Army and 1o
identify and evaluste obstacles to medical readiness. AMSA is the cntral epidemiological resource for the Army
providing regularly scheduled and customer-tequested analyses and reports Lo policy makers, medical planners, and
rescarchers. 1t identifies and evalustes obstacles to medical readiness by linking various databases that
‘communicate information relevant to soldiers” experience that has the potential o affeet soldiers” health.

The Defense Medical Surveillance System (DMSS) s the corporate exccutive information system for medical
surveillance decision support in the EI/DS business area of the Miltary Health System (MHS). The DMSS recives
and integrates standardized data from multple individual Service and DoD sources worldwide (1able 1). The
‘onging” of the DMSS is a continuously growing relational datzbase of up-lo-date and historical data related to
medical events (e.2., hospitalizations, outpatient isits, reportable discases, HIV results, heslthrisk appraisals,
immunizations, deaths). personal characteristics (2., rank, military occupation, demographic factors), and military
experiences (.., deployments, assignments) of all Army, Navy, Air Force, and Marine servicemembers over their
entire military carcrs. There are currenily more than 150 million rows of daia regarding more than 6.5 million
servicemembers in the on-line DMSS database.

The Defense Medical Epidemiology Database (DMED) application provides authorized users worldwide (through
the Internet) with real-time access (o user-definable queries of a subset of data (non-privacy) contained within the
DMSS.

The AMSA/DMSS produces data summaries, epidemiologic analyses, and special reports for policy makers.
medical planners, healh care practitioners, and rescarchers worldwide. The Medical Surseillance Montly Report
(MSMR) s the principal vehicle of AMSA/DMSS for the routine dissemination of medical surveillance information
of broad interest. The MSMR publishes sunmaries of notifable discases, rends of special surveillance interest
(e.2. deployment-related morbidity), and feld reports of outbreaks and isolated cases with special public health or
miltary operationsal significance. Curtent and previous issucs of the MSMR are accessible from AMSA's home
page (hup:/amsa.army.mil).

AMSA and the DMSS provides the sole link between medical surveillance data (.., personnel, military experience,
medical outcomes) and specimens in the DoD Serum Repository. The DoD Serum Repository,the largestof its
Kkind in the world, contains more than 26 million frozen archived serum specimens from members of all the miliary
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Further information regarding the availability, use or interpretation of data coniaincd in DMSS and DMED or aceess
10 specimens in the DoD Serum Repostory may be directed 10 the staff at the AMSA (202) 782-0471 (DSN: 62)
POC: LTC Mark Rubertone, MC, US A, Chief, Amy Medical Surseillance Activity, US Amy Center for Health
Promotion and Preventive Medicine, (202) 782-0471 (DSN: 662), e-nuil: “mark rubertone @amedd army.mil”.

‘Table 1. Selected Data Tables Integrated w

the Defense Medical Surv

lance System (DMSS)*

Table Source Frequency | Rows Services Period of ime.
Teron DAMDC Monthly 6.AM Al 1990 — 2000
Demog DMDC Monthly SoM AL 1990 - 2000
MEPS MEPCOM Monthly oM AL 1985 — 2000
Deploy PGW DMDC Single 696K Al 1990 1991
Deploy DMDC Monthly 390K AL 1993 — 2000
SIDR CEIS Monthly TAM AL 1990 - 2000
SIDR OJE PASER Weeldy BOK AL 1996 - 2000
Deploy Forms AMSA Daily IEITS AL 1996 — 2000
SADR. CEIS MontHly 35M AL 1996 — 2000
SADR SWA DCIl Monthly SEK AL 1998 — 2000
HIV Tests” Testing Labs | Wooldy 25M AL 1985 — 2000
Immmnizations DEERS Monthly T0OM AL 1980 — 2000
DoDSE DobSE Weeldy oM AL 1985 — 2000
Cosualiy DIOR [Quartery 20 8K AL 1985 — 2000
HRA [CHPPM [Quartrly TS Army 1990 2000
Reportable Events MIEs Daily GIK Al 1994 - 2000
st Updaied, Aug00

Notes.
Person / Demog conain all persons serving on active duty and n the reserve component
Deployment oster for Persian Gulf War

Deployment roster for major deployments since PGW

Health assessment questionnaires administered before /afler major deployments

Data from mandatory HIV tests performed on DoD personnel and MEPS applicants

6. Casualty data on active duty deaths

7. As oullined in the Tri-Service required lis of reportable events

Actonyms.
(CEIS - Corporate Executive Information System

‘CHPPM — USA Centr for Health Promotion and Preventive Medicine
DCII -~ Desert Care 1l

DEERS - Defense Enrolment Eligibilty Reporting System

DIOR - Dircctorate for Information, Operations and Reports

DMDC - Defense Manpower Data Center

DaDSR - Department of Defense Serum Repository

HRA -- Health Risk Appraisals

MEPS - Military Entrance Processing Stations

MTE - Military Treatment Facility

‘OJE - Operation Joint Endeavor

PASBA - Patient Administration Systems and Biostatsties Activity
SADR -- Standard Ambulatory Data Record

SIDR -- Standard In-Patient Data Rocord

SWA — Southwest Asia
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