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BACKGROUND o R |

When Operation Desert Shield began, the n&edlqu-ﬁisaase surveillance .
'-émang'the'traaﬁs deployed to the Middle Fast was recognized, In mid-August Q?_.”
1990, & U.5. Navy preventive medit?ne-pbysician/ep%demia}égisf-estab]ished.a
surve{1ianca'syétem to track 1llness and injury patterns amang U.S, Mariné |
" Corps {USMC) personnel depioyed with the First Marine Expeditionary Force
{IMEF}. As each Marine Corps ﬂnit afrived.iﬁfcouﬁtry, they were addéd to tﬁé
surveillance system. Statistﬁts-were'éﬁﬁumﬁiated and TEﬁQfﬁEﬁ.ﬁﬁ a weekly |
basis in order to track the pccurrence of diseases and injuries that wers net. 
%hé_nesu1t_nf.cambat-(diSaaﬁe and ﬁun¥bétt¥e.injuries (DNBTs)). After the air
war'aegén; Eecﬂrd keeping and feﬁafting”@f‘ﬁﬁars'WAg }esa-cnagistent. Whea
the ground war started and unifs were on ihe'm@va, communication became
increasingly éifficu]t'aﬂ& documentatien of medical wisits diminishe&-fﬂrther.
" As the con?é%tt-iﬂtensified.Fﬁr the ground units, individuals with minor

$1inesses and injuries were Yess likely te seek medical attention in the face

© of greater threats to survivall( fue to the above facters, there were

significant gaps in the DNBI statistics geginning on Janvary i?; 1991, wﬁen.
Operation Desert Shield was transformed by the air war irto Jesert Storm.

' With the ééﬁ%aratian-ﬁf.& ceés& fire for Desert Storm on February 28,
1991, marking the end of armed hostilities between the Coalition Forces and .
Iraq, é new and potentially serious hazard filled the skies over Kuwait and
northeastern Saudi Arabia,  Swmoke billowed from Sii 011 wells in Kuywait
deliberately set afire by ret?eatiﬁg'zraQt'ferceg‘t Numerous 1nternazinnaf

efforts Q&re'undertaken to rapidly assess the types and levels of pollutants

 being discharged by the burning 011%°. Paralleis were drawn between the Agent

© Orange exposures of the Vietnam ers and the unknown threat of "Agent 011",




"Ta-azséss the disﬁaéé}'injurf and'ﬁxpa#ura experience affﬁﬁﬁt péés&hnei
_éu%iﬁg Operation Begert-Starﬁ,-a_qhesticnnaira 3Urvey was-éésigned by membars
of the Navy's Preventive ﬂeﬂitiﬁe'ﬁugmentatian Team {Pﬁﬁ?) in cenSaltatian_-'
with members df’fﬁa EFA interagenﬁy Task Force®. The PMAT was based in Al
Jubayl, Saudi Arabia, during the Qesert Shield/Storm pperation in 1990-%1 and |
Was taskad-with pravidTﬁg'ﬂfeventiva meditin&;(?ﬁ}-éssiétxnce beyéné thé
ﬁapébili%iﬂs of grganic USMC PHIESSEtS {ﬁgpendéx A). The tesm included
preventive medicine physicians, eavironmental héaith'ﬂ?ﬁicers; Entﬁmﬁ?ag%sts,
éadustriai'hy§ienist$.anﬁ'preventive medicine technicians.
| This report presents the final resuits of tﬁé'ﬂesert Storm Survey f.
._£Gnﬁﬁttﬂd amcng'ﬂ.s..ﬁér?nes'in*tﬁa Kuwait Theater of Gﬁerétféns.(ﬁ¥ﬂ}-dﬁring. o
- March 28-31, 1891, A preliminary report Summariziﬁg the results of the'survay 
was presented 1o the Armed Forces Fpidemialogy Board on June 21, 1891 at the

Walter Reed Army Instituts of EBfedvch [WRAIRY. Washington,D.C.

| GOALS/0BJECTIVES |
© The twa major goals of the Desert-Storm Survey were:
(1} to provide information ¢n the magnitude and SEverfty of acute
" health problems possibly related to the air pollution from the
BjT_fires;- : —_— _ _
(2} to complement the ongoing eﬁ%&emiﬁ&og@t surveillance program
for monitoring iliness and injury, and to recenatrﬁﬂ%'tbe _
“.heajth“f61&igd-?rah%ems_Enhauntered during & period of intense

~conflict by sampling a large number of Marine tarps personnel.




 HETHODS

The Desert Storm Survey was éev§¥aped; fie?dntestéd and administered

:aver-an i&ﬁday.éeriﬁd from March 14-31, 1951. :Tha short time Vine was

- ~ dictated by the acute concern over the health effects of exposure to smoke

from the oi1 well fires and the need to administsr the gquestionnaires before

 the return of USMC units to the United States. During the four-day periad

from March 28-31, the self-administered questionnaire was completed by 2,715

Marines who represéntgd-a-csasérvativeiy'estimated‘?i?e percent sample of USMC -

pe’psanng] based (}i‘} Tand in the KTG.
_ Three groups of Marines participated in the cross-sectional survey. The

First group {(Groug 1) of 897 Marines had the longest axﬂésare {approximately

Cfive wesks at the time of the survey) and were Tocated closest to the burning

| oil wells. Harines'in'ﬁrcﬁp 1 enteved Kuvait from Saudi Arabia during the

latter part'af'Fabruary,-mavad-ﬁﬁrth through ﬁh&-ﬂé} fields of Kuwait and then

remained ofi the cutskirts of Kuwait City'up tol and beysnd the time of the

survey, AL this 1ﬁcatian,-5grnihg oil wells Were visibﬁe-at night, 'Gependfng

an th&'ﬁiﬂda, this ares was periodically daveloped in smoke to the extent that

flashlights were required to read during the day. This eﬁcamgment'was'zﬁcateé

in the fields of an agricultural research area. |
‘The second group {Group 11} of 987 Marines haé_shartfterm-eﬁpesﬁré to -

the pil fires, Hembers of Group 11 moved through the i1 fields of southern

Kuwait éuriﬁg the ground war period which occurred the last week of Febrﬁary :

and then withdrew to Manifah Bay, Saudi Arabia, following the cease fire on

February 28th. Located about 120 kilemeters south of the Kuwait border,
Manifah Bay is a coastal_site where, depending nn’wigé;psnﬁjﬁians, smoke from

" the southern 0i] fields of Kuwait was clearly visidle. Floating il on the



: waters of the quif aﬁé ai?-saake&'share1in§“#érefalsa p?gsént at this site.
The third group (Growp 11} of 831 Marines had no direct exposure in or
'.nﬁar the gil Fields, having séént the entire Desert 5&§¥m'ger%ad in Al'énbayl,
Saudt Arabia, which is Yocated approximately 200 kilometers south of the
nearest ol fields in southern Kuwait. At this location, a-distaﬁt smoky héze._'
”__.was visible on the porthern horizon, A | ' ' '_

' From the 2715 Marines, the responses of 47 participants were eliminated

from the final analysis yieiﬁing a total of 2668 respensés'{ﬁrauﬁ.i ~ 892,

: ﬁrauy I1 - 978, Group FLI - 798). Females were exciuded due to théir-$msTT

‘number (N=3§) and the possibility of their differential faie'ef sl f-reporting
of disease symptémsf. - Additionally, the‘réspﬁn583 of two Red Cross workers
‘and nise persons who provided an answer other than “male” or "female® to tha -
sax identifier were not analyzed. |
The questionnaire asked AFous 1lness acd injury which ﬁaé'ccsﬁrres

sinee Operation Desert Storm tegan on Jaruary 17, 1991 to minimize recal) bias
aﬁd‘té achisve the goal of ret@eving Information for the conflict period
' _{Ap@endix'a}g Eemagraghic.%n$ﬁrmatien on. the age, sex, unit, military
pecupational specialty (MOSY, principal job dﬁriﬁg this #erisdr tota) 1ength-_ o
~ of deployment since the beginning of Daseri Shield, and years of total
"msiitary service was collected on each answer sheet. iafaxmatiﬁﬁ'an'use of
sick ca]?,-iﬁf1uénza'(f1u) vaceination status and ése_af'chemitélfbiaiagic31 -
 warfare (CBW) protective medications was also callected. Smoking status -
{current, ex-smoker, never smoked} and history of previous diagnosis of
a&théa, hay -fever, medication al!e?giés,'&mpﬁyﬁéma or brﬁnzhitis Werse |
'ascertéfneds Questions on health status were grauped into fﬁ??,fffﬁ§¢ff%§?;¥i'_'

injuries; 2} respiratory (wheezing, cough, chest pain, ete.); 3)




lgastra%ntastiﬁa] {loose stools, stomach cramps, niusea or Qmmiting}; and 4)
gther {skin rish and &cular effects). Experiences with irritation from |
b?&#ing dusf and sand as well as from oil Fire smoke were ascertained’in-:“'
separate questions. o | ' '

" In order to evaluate outcomes experienced by-&iff9$ént eccﬁgétians,'it.
s necessary to group the various military occupational specialties (MOS)
into larger categur%es. . The six major categories used Qerg Administration

{e.g., personmel clerk, aviation supply clerk); Field (e.g;;uréf!em&ﬁ;
mortarman, fieid redio operator); Maintenance (e.q., small arms -
repairer/technician, helicopter mechanic); Pilet/Naval F?fght'ﬁfficeri'ﬁav&;':

_and-Faaé Service. The Havy'tatégary was primarily composed of heospital

corpsmen (HMs) and religious pragramﬁ assistants {RPs). Comparisons of

“11iness aaﬁﬁfﬁjury-ekperiente were Mace-umong occupaticnal categories within
Groups 1. 11 or 1I].  However, eo&parisans af “t1inesses and %a}uries by

pecupation betwesn groups were avoided, beeauée'ihe-mnre usual roles of
. different specialties are often reéefﬁn&&'in dombat.

Instructions were-reéd'te ai10the p&ﬁt{cjpants pris?-tﬁ’c&mpietiﬁﬁ of
the questiopnaire in order to minimize problems with interpretation and |
aemp!at%én af the surveyigﬁngﬁdix”B}; PefSaneﬁ wers told thaﬁ.partitépaiiua

fn the survey was voluntary. A small number of individuals chose not to

participate. - | ' ' .

Data from the guestionnaires were initially entersd into a DBASE nr

:Fite.fgr-ihftiaﬁ analysis and ware'1atar.canveried fo SAS ¥grméﬁ, version ﬁ;§; '
for more extensive analysis. |

For the pur}::—a_st-:(su z}fl__:an;‘t}y;'is; the ;‘_!450*‘- r.és.;}a-r}sé far a .*-va_r_’i;__a.liﬁg.. was

- defined as a reply of "none or “mild* for that symptom, to reduce the number

s




N of false positive replies. A "YES" was cﬁdeﬂ for a reply of'“madarate“'ér 
*severe”, Furthermore, inconsistent replies to different questions about the
 same symptﬂﬁ?were'ireateé as ﬁagative responses for that symptom, _Far ' _

.exampig, ifa positive response was given for questien ﬁs,-which-asked-ﬁhéiher"

a person had “"thres or mere Toose {unformed) bowe movements in-a 24 hour
perigdg,™ anﬁ a ﬁega;ive response was given for gquestion #22, which asked aﬁﬂat_
the duration of diarrhea, then the subject w&s'assigﬁed'a negative value for

diarrhea. | | o | .

For thef?espirﬁtnry syﬁpﬁams-(ﬂhéﬁze,'cnugh,'chest pain, feva%'uith'__'

' -¢0u§h? runny nose, sore throat, and cold), logistic analysis was used to

 compare prevalence rates among exposure groups after adjusting for smoking -
statys, previeus respiratory disease'tﬁsihma,'hay fever, emphysema, or B _

bronchitis), and flu imoculation, Fivet/for éasﬁ reépikalary'Sfmbtem,kthe -

.twueway iﬁtaéastians with each groug (smoking status by group, Qravigus. _” |

ﬂis&&&e hy group and flu fraculatian by-grdup) ware tested simultaneously -

us%ng the 1ikelihood ratio testU A 1f this test was not significant, the o’

“interactions were removed from the médel, Gand a likelihood ratio test was used o

an the resulting main effects model to test for differences among groups. If
- gignificant dif?graﬂtés were fauﬁd,'thé Hafd test was used to compare Group I
to Graup 111, and Group 11 to Br””P.III?- : o | |
For the non-respiratory symptﬁms, tegistic aﬁa}ysiS'Qas used to compare |
prevalence rates among exposure groups. First, a Tikelihood ratio test was _:
ased Lo test for differences among groups. Again, if sggnifisant.éiffefenceg.”
- were found, the Wald test was used to compare Group i tg I1L, and Group IT to
| IIE‘: ATY tésting s perférméqmﬁﬁfng a?fos‘ -Wa}d;fype confidence fnterva};. 

were alse compuied.



FmNDINGS | | - -
Data from a tata¥.bf 2,668 questiennaires weré.aaaiyzEﬁu The mean age
of 217 respondents was 24.5 years; the average length of service was 5.5
years; and the mean number of days of deployment in the X70 w#s-ﬁpnrﬁximﬁiély. -
120 days. Marines in Group [11 tended to be s?ight?y'ﬁ&dér? have more years
 of service, and a greater length of deployment at the time of the survey
(Table 1), | | |

The distribution of job assignments was distinctly difféfeﬁt'amang-fhe'

 pespectively, were in the "Field" category. In contrast, the majority (%5%)
of Marines in Group Il were assigned to the “Maintenance" category.

The prevalence of risk factors for respiratory disease such as smoking

. status, history of aSthma, hay feyar: ' ant/ emphysema/bronchitis, and the

receipt of influenza vaccinatipd Were examined for all three Groups {Ta§1e-2}..
Overall, 35.3% of Marines were aut}ent smokers), s&ih the higﬁest prﬁphrti&n
[40.7%) in Group 1. Approximatély §.9% of Marines noted a previous history of
'_.asthma; 3¢16% gave a histery of hay feyeri and 8.6% had & previous diagnosis |
of either &mphysemé or broachitis. Overall, 85;5%3of'resaaﬂéént§ reparted 2
receiving the flu vaccine.  Ho significant differences in reported risk _
factors assagiéted withﬁres;ir&tury disease ware found among the three groups.
Self-reported i?lnéssas, fnjﬁrias and symptoms were ﬁ?ai&ﬁd inte four
gréuﬁa:'1}-gasirnintestiﬁa1 (e;g., diafrhea, nauseafvamii?ng, stomach cramps);
7} respiratory (e.g., wheezing, cough, chest pain, sore throat, cold); 3)
ipjuries (medically and non-medically attended); and 4) other {burning eves,
red eye#;'skiﬁ rash).  During the survey period,'ESE'aF Marines in Group !

_experienced ane or more significant diarrbeal episodes, compared to
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approximately 13% of the Marines in Groups Il and 11 (Table 3). Marines in
Group. 1 reported experiencing the greatest frﬂqu&ﬁay-qf'reséiratury symptoms
followed by Group 11, with Marines in Group'itl‘r&partiﬁg the fewast symptoms -

with the exception of colds. A similar pattern of symptoms was noted for

burning and red eyes, with Group 1 regartiﬂg the greatest frequency. For

injuries, Group 111 had the'higheSt propertion of medically attended injuries':

'_(25‘2%} while Group | had the most injuries that were ﬁgz“medicaiTy attended.

Respiratory Sympioms | |
~ The prevalence ofﬁré;erteﬁ reéﬁiraf&%y syﬁptams'was-gxamihed according
-ta:_-}}-smeking.it&tus; 2} histary of previous raspiratory disease; 3%
| tnﬁividﬁa?'r&spanse'tﬁ bYowing dust/sand or ai?'firefsmcke; and 4}-recefpt af |
 the flu vaccine. -ﬁﬁ}ﬁétiﬂg for flu vaccination, history of respiratory |
digeése,'and smeking status, Grouﬁ i vepiried whaezing, cough, runny naé&; anﬁ '
_1sare-thraat significantly mare'?raqﬂent}y than Broup [11] (?ab!é:4}; 'ExAmining"
the inferactions Detween groups using & logistic mede},-ihe_preﬁ&1&nza'cdds y
ratins did not vary si@&if%ﬁaﬁtif atong the three Smaking groups, between :
| infiuaﬁza vaceination groups, and'between'graupz with a previous histary’ﬁf_'
respiratory disease, No differences were noted between Groups I and I11 for
.ihe-0f2¥&3€ﬁte of colds, chest pain, or fever wfth-caugh. “Group 11 had
significantly Fewer reported colds than Grotp 111. When the prevatence of :
resgiratory'sfmptﬁms:within grauﬁs'ﬁy jaﬁ.ciass‘was ex&mined;~na-p?am%neﬂt
patterns ware observed (Tab¥e §). Group 111 personnel in maintenance
assignments tended to report symptoms more frequently. |
For'wheezing}-caﬁgh, sare throat and runny ncse;.whan gtratifiéd'by iy -
inacu?a;ian-and smoking status, Marines in Greuﬁ'f generaily reported ﬁighng;'

greva?gnfes'éf‘sympﬁams compared Lo Groups 11 and 11T {Figures 1A-D). Current




' smakers, re’gér&}'ess’ of group, consistently reported more frequent respivatory

ymptums (Figures 2A-8). | R

One thirvd of the Haraaes in Graups I and I¥ (36 5% anﬂ 32 3%,

”respﬁ£t1va}y) found blowing sand and dust to be moderately ta severeiy__
irritating compared to 13.2% of Marines in Grotp [11 {Table €). 1n'311_thf&e'
groups, a grealer arua@rt#an'af smokers than ndnﬁmﬁkérs found the'sand-and' '
gdust irritating, - Respondents iﬁ Gha&ps'l and 11 {41.2% and 42.3%, '._
 respectively) found the oil fire smoke moderately to severely %rri%éting;
compared to 5.8% of Marines in Group [I1. Tn;a11 three groups, a smaller
 §er&rtisﬂ of smﬁkerslaampiained af 0t fire smoke irritation than'hansmﬁkers.
lngividuals from all groups who found either the dust/sand or oil smoke _

irritating were more iikeTy:tﬁ report resgiratéry symptoms {Table 7).

":ﬁaastrainteétina?;S?mptﬁms _

Sroup 1 experﬁenceé-a-éigﬁifiﬁaﬁz¥y gréatér-pf&v&ienca of dia?f§93,
 stomach cramps, nausea:ané'vbmiting, and blacd in the. feces than Group [I1
(Table 8). Mo differences werdoted Hetwaan Ereupé 1T and 111, Similarly,

" ne differences were ohserved among FRY the Eraugs for symptams of fever with

- diarrhea and gas fram CBY medication. _ _

* Most of those with diarrhea (?2.3%} we%e.iiving in tﬁe.fie3ﬁ with no
ruﬁning water or flush toilets (Table 9). Group 1 exﬁéréencéﬁ dtarrhes almost
twice as freduentiy'&s.tﬁE'sther tho grﬁups'{43,3%'campared to 29.8% for Group
11 and 26.9% for Group I11}. Living quarters, however, did not appear to
account for the difference observad in the prevalence of diarrhea, as %3% of .

- diarrheal cases in Group I tived in the field, compared to 89% of cases o

Group I1. MNo sick call or laboratory réaarﬁ;@grg available to corroborate |

-thésa'raparts'gr to shed light on the etiology of the diarrhea.

19



" Injuries _ _ | _ -
. _ Examfniﬁg the_gre?aieﬂﬁe'ﬁdds ratios and the ] kel ihood ratiés; Group .
HI ﬁa&-signifit&ntly mare.%njurieﬁ_than Group I and Group 11 (Table 8). This
reéaiiaﬁshfp Wi nﬁteé for all injuries and for thosé whith received medical
attentionm, | | _ _ _
Df the injuries experienced that were medic&?Ty attended, 54% were
related tu-nQﬁCmeat'jeb performance, 40% to physical iraining,'ﬁpdrts and
~other free time activities, and 5% were directly related to combat {Table iﬁ}._
~“As anticipated, the conbat injuries sccurred exclusively in Groups I and II,
with Group 111 experiencing the highaﬁt proportion of ﬂﬁnaaﬁbat job injﬁfies.
Tha ﬁf%tvibutfun of injuries overall was sfmf?ér'td'thajdistrihutfaﬂ'gf _H
personne] assigned to those job graups,_ Maintenance personnel regartadkﬁux ef:
Cinjuries jn Group IIi.and'theyltanstiiateé §5% of thét greuﬁ'(?ab}é'i), -Ffe1d '
 personne] reported 78% and 71% oF fajuries in Groups I and 11 respectively
_while accounting for 76% and 74% of all job aséignments‘ Physical train%ﬁé |
and sports activities accounted Far hatweeﬁfzgx and 42% of injuries regard1e$g.

of severity {Table 11},

| STRENGTHS AND LINITATIONS ) ) | |
The large number of personnel (N = 2715} surveyed and the fact that the
exaasgr&'gréup§ were of comparable size are maior'strenqths of this survey,
-'ﬁﬁcreasing_the-st&bility of the prevaleénce éﬁtimates and facilitating -
intérgrﬁup comparisons.  The fuur-day'periuﬂ'nver'whéch'the SULYeY Wag
.administeréd a155-anhaﬁca5'intergrﬁuﬁ'tﬁmparﬁﬁeﬁsg Each group resganded_based
or experiences which occurréd during the same period. .Particfﬁants were asked |

to recollect symptoms which occurred during 3n'a?preximate'teﬁ week period

11




._ between January 17th aﬁd‘the end'éf March 1991, féther thaﬁ their entire |
deployment aeriadﬁ.tqs?essen'retal} bias. The survey population was young, -
healthy and relatively homogeneous wiah'aﬁ'expecteé'¥aw rate of chronic health

- problems. The survey format enabled rapid dssessment to be conducted. i

The chief limitation of this survey is that it falies en the self-
_reperting of symptoms. _Thére were neither the means nor the'faciiitieg'tull
validate the‘cnmﬁ¥aints'ﬁy-ghysicai'examjnatisﬁ or performing medical testing.

A medical record review was not feasible in this field situation. |
. No detailed infurmatiea-waa gatheréd'an the'mnve@eets and interim.  .-
Jocations of the many ¢nits that participated. Although the personnel in

| Group 1 and Group 11 were surveyed i specific 1§catians,'the.variaﬂs:aniti
that made uﬁ these groups took a variety of routes thraugh nn%theastefn Saudi |

- Arabia and Kuwait to reéch their dastihdtiGns. There are no measurements of
-expusure-?é#a?s'fat oil smoke, dost or poiXans.that tan be correlated with -:

- troop Tacatians}' | ' ' _ |

___The questioanaﬁré wﬁs'dasigned, tested, gr%ﬁted éﬁd édministérad taiaXT
Eﬁlﬁ_saréicipants in & pericd of 18 days® “the main factor whichfinfiuﬁﬁceﬁ
this time peri&d’#as tﬁe:raﬁ%& return of troops to the.ﬁ,sf which eccurreé"in_

ate March and‘earTy'Apri? of 19%1. Some of the units schéduiaﬂ'ﬁn“be"
éuvveywd'deﬁarted-ﬁn short notice before they could participate. This pfcﬁYaﬁ

- affected the sample size of Group II1, which had the smatlest number of
participénts. N | | :

Although fié?é tésiiﬁg-é1ééinateéfs§mé #robiém areaﬁg subseguent 8
“analysis revealed that some of the questions could be misinterpreted. in-samé

- cases, the &vai?ab?e'answggmghaices-did ngt include a?¥.af;£ke %mga{;éﬁt'

factars, and thus were unsuitable for detailed aﬁa]ysis'{e.g.,'quasifon 24,

12




response 8, does not indicate the sanitary conditions at warehouse sites). -

CONCLUSTONS o | |

1. Marines in Group f who w&re'statiéﬂed.in.ﬂuwaii at tﬁe'ti$e ﬁf'£hé survey
reported signif&:snt}y'greazer proportions of wheezing, cough, rinny nose,
‘and sore throat than Marines in Group [l (whe had spest a short time in

~ Kuwait) and Group 1 {st&iioned in Saudi_ﬁrabié); This constellation of
symptgmé is t&nsi#tent with réépifatary irritation. Rigk factors examined .

4in the-sﬁrvey! fncluding smoking, history of respiratgry diseasé,'or :

' Eeéeipt of flu #accih&téﬂﬁ, could not aﬁcuunt'fsr the ohserved |
differences. Conditions in Kueail, where the Marines were locate ?*_.'

' _inﬁiuding blowing sand and dust, increased polien from the égrﬁcuﬁturéi:_'

: Site'and;ur'a$r poliution from ihe o4l fires~“may”bave accounted for the
ohserved differeaces. HariBes lin both Grovps I and 11 did find the sand
and 03] smoke moderately to sevarely'irritating.'ﬂﬁgh:Ia¥e¥s-cf'airborné_

" particulates due both tsﬁh1awing saﬁﬁ'and pciiutéum from the o1l fires
during this period have been regorted®- The respiratery irritation
?epﬁrzéd by the'ﬁarinES_in Group 1 is ﬁonsiStent with these measurements.

 The Timitationg of this survey make a more precise atiribution of the

" source of the differences in reporteﬁ respiralory symptoms impassibie.'

2.  %&?$%€5 iﬁ'ﬁraug i rapﬁriéd.a ﬁignificant}y §réater pfﬂpertion.of
diarrhea, stomach cramps. nauses and vomiting, and bloody stools than
either Groups 171 or 111 Differences in living conditions such as Tack of

. rurning water or flush toilets ¢ig not appéér.tenagceunt fer this

“observation. Whether a diarrheal outbreak occurred during this time in

13




Grang I could not be iﬂﬁepeﬂééﬁtlg:aarrahafated. Flies were 2 problem at
" all sites. They may have been a greater source of disease transmission
for Groups | and 11 Tiving in the field without eaclosed éiﬂiﬂg '
:Faciait%as,' Preventive medicine surveillance during-ﬁeseki Sﬁie1ﬂ.
identified outbreaks of disrrheal disease related to contaminated food
sources. Suffictent information was not available from this survey to
identify the potential source of thé increased reports uf"gast?oiﬁtestiéai

symploms.

Job-reTated, nﬁﬁcumﬁﬁf iajuriéﬁ accﬁanted ?ar ﬁajﬁriiy Gf'a?1 §niarie§
that requ%kad medical attention, followed by physical tvaininﬁfﬁﬁnrté
activity/free time injuries. Combal injuries constituted §.9% of al)

_ injuries requiring medical attention./ Overall, Group 111 experienced the . 
graatesi fvéquency of dinjury for whiﬁh:medicai'éttentian was sought. Thi#

i Fference may be éXpTained'in;pért by thel fagt that access to medical
.care in the Group 111 area Pamained relatively stable throughout the '
EeSeét Etorm period,  The faci?%ties'were fixed and the troops Qere net on
the move, . Thus, injured personnel inm Group 111 wéu]d'have found it eas%er

to get medical attention for an injury.

'This ssrvey demﬁﬁstrﬁtes ih&_abif%ty of preventive medical units to _
 conduct field epidemiology in the post-war situation to provide commanders -

and policy makers current information on health risks and outcomes.
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RECOMMERDATIONS -

] 1. A fﬁ%fanQp survey to determine the ﬁﬁﬁ?th status of the Marines Qhﬁ -
| participated in this survey should be conducted. -Eespité'tha iimitatiéns'
~of this survey, recent ﬂancérns-regarding the health status of military
personnel who served in the K70 suggest the value of using the information
gained in this survey to determine whether or not experiencing symptoms i
Fehfuary/ﬁarch ié?i_is-réiat&d to current'héaTth status.  This cchort of
Harines may pfeviﬁa-vaiuabie informat fon regarding the potential for ?angw

tern health effects of service in the K70,

' 2._ Prééfsfﬁns:&hﬁﬁfd-be-méﬁe-té iﬁstﬁiute:preven%fvé m&dic&ne'sﬂrveiiianca.
- early in all future conflicts anddeployments. Such surveillance is
valuable in monitoring the Imdlth of troepsy in ?ﬁeniifying and: N
A :Cﬁntro11%ﬁg the sources of disease outbreaks and injury problems, and in

responding to ﬁéekpeﬂted'grabiems.suc&'as shyironmental sabatage.
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 TABLE I - Group Characteristics, Desert Storm Survey, U.S. Marines, Harch 1991

| ﬁériab&e. -

=

Group 1

- Group 11

T

Group 111

Tbtz?_

 (na882)

{N=798) ~

hge - years

281 (07|

_(978)
24,8 (5.3}

25,6 (5.4)

- {ﬁQzﬁﬁaé

Service - years’

8.7 (3.6}

5.5 (5.0) |

6.5 (5.2}

{ 28 (5.00 |

5.5 (4.7)

'_ ﬂag]_-cyamﬁt - n;;gs‘ -

92.8 (35.8)

113.5 (56.3)

156.9 (72.5)

'  119.6 (51.9) |

~ Job Group
,ﬁéminisﬁratian

TR

3 (2.6) |

b0

85 (8.7)

168 (21.1)

| Field

704 (78.9)

720 (73.8)

145 (18.2)

Maintenance

105_{11.8)

87 _ (8.9)

438

(54.9)

2 (0.2)

Lo (9:1)

2 {2.8)

il ﬂtfﬂ.?ﬁ'
§ Navy (HMs & RPs)

55 (6.2)

7__(1.9)

_ 12 (1.5)

Food Service
o e T

3_(0.3) |

s (08 |

¥ (1L.7)

"2

Pty
segpendard  deviation
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TABLE 2 - Risk Factors, Desert Storm Survey, U.S. Marines, March 1991

] Risk,Fattur 

ﬁ?oug 1

% :5

Group IT
£

Group 111

£

.Smﬂkiﬁg

=

_ cgrreat

| _35?_{#9‘22_ :

21 (32.8) |

262 (32,9}

942 (35.3)

Farmer

85 (9.5)

i 109 (11.1)

17 {14.7)

|31 (11.7)

Hever

e

448 (50.2)

548 (56.0)

418 (52.4) |

1414 (53.0)

81_{4.5)

47_(4.9)

4 (5.2)

129 (4.9)

Asthma
i Hay Fover

140 {15.7)

146 (14.9)

1108 2.9)

389 (14.8)

| Emph/Bronchitis

88 (9.9

80 (8.2)

60 _(1.5)

28 (8.6)

809 (82.9)

635 (86.6)

| F1u Shot'

| B0S (90.8)

JuBT DefOTE Of DMFIPQ SEDLOYEART
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| JABLE 3 - Prevalence of Symptoms, Desert Storm Survey, U. 5. Narines, arch 1991

~ Group 11

Group 111 | 1
B0t BN S ) S

Sf&rr&a&

_Stomach Cramps

... Nausea/Vomi ting

| _E%ﬁ&diﬁu;ungetes

_Fever/Dlarrhea |

22.2

12.9

8.3
3.6
1.1
z.2

o }8,4'.

Gas with CHW*

Respiratory
| ¥heezing

8.9

| Cough

18.9

Chest Pain

Fever/Cough

Runny Hase

27.6

_Sore Throat

Lold

5z |
20

“Fr.el
BT 9 B

4.0
155
3.

1A

23.4

g2/

3.0

2.8

4.1

R
20.6

8.2
- 26.3

jLather

_Burning Eves

1.9

Red Eyes

6.3

5.3
1.9

40

4.5
1.8
6.2

Skin Rash

| tnjury

ﬁeﬁétai_ |

No Medical®s

4.1

5.0

j2.c
32.5

0.2

376 |

*CRY - Chemicalzglologicsl

18

. “arfare medications {p?ftdoi’t?@%&,” siprofioxecin)
© “Minor injury not requiring medical attention



© TABLE & ~ xwmv+qmﬁm1m”mqawﬁaawu mmwmaw_mﬂaﬂa mgqumw I5.S. Harines, March 1861

A,

POR’

mﬁ&mmmnwmaﬂ

g

Symptom

| wheezing

T vs. wwm_
Abws, T

3.e8

Likel thood Ratio
Copot
NS.

mm LB ] .

]

Fovs. 113

It vs, 111

1.30
1.54
1.27

t

i -

pel0l
NE

- Chest pain

I ovs. 111

__mm <m,.mmm_

qua
0.827

NS
ts

mmamwumazm:

I ys. I
I vs, 111

0,86
0.%8

A

HS
s

Runny nose

wm vg, Ti1
i1 vs., 111

1.48
1.18

3

¢

g<.01
NS

maﬂm w&ﬂamw

g vs. 111

1.45

k]

L3

p<.05

e

Cold

|5 <m._mﬁm
BT vs, 111

111
0.91
0.68

i

NS
NS

Ewg3ss confidence
wdpon-glgnd ficant

*orevaiencs odkdy Fetio, adjugsted

Soeseval

Tor s

HS

L)

e




- TABLE 5 - mxmaﬁgnm of mm%rég@ mﬁmwgm 3 %v nmmmm. womﬁ.ﬂ maa_ﬁ m:Z&_.
m 5. mml:mm, xmanw_ 1991

o Growp 1 (1) | GrowEr(m | Group Il (x) @
Symptom Field | Majnt | Others’ || Field | Maint | Others | Field | Maint | Others
. U H=T04 | N105 | Ne83 | N=720 | N=87 | N=170 || N=145 | Nad38 | N=215

Luheezing  f 80 105 143§ 1.3 0.0 g8 | 35 34 19

Cough  J 165 305 2e1 | 12@ o 49E, 263§ 103 133 126

dchestpatn | 5.0 s7 eo |5/as 12 O3as | o35 4s o 37

{2

Fever/Cough | 2.0 1.8 24 oua 35 5 &7 | s 21 09
l Runny Hose | 26.7 346 26.5 | 2004 255 349 | 8.7 255 177

ore Thraat | 1.6 146 8.4 | s 92 140 | 63 99 650

jore fus 268 26.5 | 165 172 3.3 166 3LE  zl8

I atcation,  Bilor/nid, Mewy end Food Servire
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TABLE § ~ Effects of Sand and 011 Fire Smuke Bﬁsert Storm Sﬁrvay,
U.8. Marines, Narch 1981

' Group 1 group Il Group III
SR 0. S IR, .) 3 e )
- | Blowing Dust/Sand” IR P i |
| Smoker _ 38,7 1 357 185 1 307
ANever smoked | 3.8 37 | s | 267
B f Total . 8.5 |
f T
i 01 Fire Smoke ) _ .
Smoker _ o 40.1
i Hever Smoked i 4.9
{ Total . AL.2

‘Rtpwtiw POSALATE  NF SEVErE IFFITRIION




Emrm ui xﬁ%qﬁe@ muaﬁgaw ww wmmvczma 3 anmf.mmmn 3. am maawml wmmmﬂﬂ_mgg mﬁ_{mw.
4.5, mﬁﬁw:mmw Hayrch wmmp _ S _ o _

sywetoms | mmmaw 1 __._ | erowp n GROUP EIT

| o st | on SHOKE_| st | OIL SWoke | OusT | OIL swoke |
| Tves | o |ves| Mo [ves | o [Yes' | Mo |ves'| o |Yes'| no f
Udheering’ | 178 | 3.7 J1sel 19 [89lv7l70) 18 114 17l 28
Qeoun | 298| 126 |28.3) 123 [263)103t217} 110 l3e5]a8la9| 110
I chest pain | s.2 | 2.8 V87| 2.7 |64 |20t61 | 1.4 {124{29]87} 3.9
FeverfCough | 3.4 | 1.2 [ 3.5 ] 1.0 an m 9 | 3w 1] 5 1.4 __m,q 1.6
Runny Mose | 40,6 1 20.1 [37.3] 20.8 {3601 17413030 18,3 | 35.6118.3]30.4] 20,0
Sore Thraat | 17,81 8.0 |16.3] 8.3 [155] 87 (1330 6.2 {202 | 6.4 1741 7.6
cold ¢ 3591821362 16,7 |2iamie i3 el 17,1 310 24.6137.0] 25.6

mmﬁaw.ﬁ& mochrats o mmﬁ:a TEritay e from %imna oy smekne nxn@wﬁ.m

£
g

73




quﬁm B - mmmﬂqedmwmmw*zmﬁ mwma & Eve meﬁﬂwaﬁm and ﬁsgcx*ﬁm.

| Diarrhea

|
i

.m‘ amw%amm

xmwaw ummw

_mmwmmw_mwawa_mgﬁggw

_. PO |

Ty

rdxmuﬁwann wmwﬁazuy

I ys I

11 vs.

111

2.19

0.98

Stomach Wﬁmmwm

I vs.

I

Il vs.

114

1.82
1.00

macwmmmgaawnﬁzm

1 s,

I1

1.91

1L vs.

i

.99

Blood *a feces

1 vs,

111

1.43

I vs.

I8

n.52

Il Fever w/ diarrhea

I vs.

111

.61

IE vs.

1§83

180

Hmym with CBY

I vs,

Tif

09

111

0,86

.mnwnwma gyes

I vs.

11

1.42

e -

I vs.

1.18

-4

Red mwmw

I vs,

111

111

1.09

1T vs.

111

1.10

| Skin rash

1 vs,

I

1.34

nm_fm.

jits

0.63

Ti<ii]

Injuries - all

1 vs,

1

0.82

I<IIT

11

E

I1<lll

pngu% agumg §»§¥£

*angyprnl |

ill

__0.58

0.3%

l<ill

_Mzm:mama_:_a@a*nmﬁ

test significent of po0S

0.54

waing [lkelfhood retio test,
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- TABLE & ~ merﬂm by Liviny tonditians Desert Stum saﬂey, o 5. Harines. .

Harch 19?1
! Hare Hﬁﬁse _ i3 4 7. 29 (2 g}
Field (No Rﬁnning %gs} . 395 262 57 714 {72.3)
Camp ﬁ%ﬁ & Flush Teilets) 5 8

Gther Liv*n &uarters

| 428 {43 3}

294 (28, 3}

194 (18.6)

zes {zs 9) '
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_TABLE 10 - in:}uriss Reauiring aeﬁica‘i Attenmn by Source of wuf;,r, :
e ~ Desert Storm Sarvey, U.5. Marines, March 1881

28

T | dob KCT Combat Yotal
n | (%) L (%) $ ()
_ﬁ‘r{:_ﬁ;} i _ _3§_ {iE.S} 319 {48.8) . . _?'.(3..?) 30 {22 3}
- .Gagfaup O 40 (35 3 63 (53.8) 14 {12 -CI}_ 117 (32. 7}
# Sroup 111 70 {43.5) 91 {88.5) _ 8.0 __ _
lawwey [ 1wee [ aey |3 mo,nLa
TS, EPOrie BALLINITIes, Tree Cime IRIUTISE ' ; ;
g m-cwbn {njuries




'TAGLE 11 ~ Saﬁrca of Injury hy Jeb Sroupf uasart Starm Surveyg U. s. aariﬁes,

EPﬁﬁrm@ trainiog,

Bhoh, bat mat {n combet,

Spﬁ!‘il LIV L L8,

injurdes

Cirge-ning 1Nl e

27

Harcly 1991
S —rP———" L SRR S
| Job Group  3§§; 1 3ﬁ$ra;‘f Egngt | 2:531 g
| Field Lss sy | 17 ese) | 32087y |36 (17.8) |
_ {Mantenance | 10 141y | S0 (70.4) | 1 (15.5) | 71 (13.9)
Others P eogry | meey | 19y | 3504
Total | 188 (39.8) | 241 (50.9) | 48 (9.3 |ar3 (100.0) |
11| Field 97 (31.6) | 162 (52.8) | 48 (15.6) |307 (70.9)
| Maintenance | 11¢21.2) | 36 (69.2) | 5(3.6) | %2 (12.1)
| Others 15 (20.3) | sa 7300 | s ey | o7 (11,09
| Total 123 (28.4) | 252 (58.2) | 58 (13.4) 1433 (100.0) |
i1 fField oz | ssqese) | o | es (143
' Haintenanca 113 (40.8) | 160 {57.8) 4 (1.4} 2?? (60.13
{ Others 50 (508} 1 64452y | © {118 (25.6)
Total 1o8 (491) | 783 (57.0) | & (0.9) | 461 (100.0)
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FIGURE 1-B

” Desert Storm Survey, Cm Marines, Z_m_‘m: 1991 |
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FIGURE 1-C
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Desert Storm Survey, US Marines, March 1991
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