
BackgroundBackground Questions remain aboutQuestionsremain about

the long-termhealth impacts ofthe1991the long-termhealth impacts ofthe1991

Gulf Waron its veterans.Gulf Waron its veterans.

AimsAims Tomeasure psychologicalTomeasure psychological

disorders in Australian Gulf War veteransdisorders in Australian Gulf War veterans

and amilitarycomparison group and toand amilitarycomparison group and to

explore any associationwith exposure toexplore any associationwith exposure to

Gulf War-relatedpsychological stressors.Gulf War-relatedpsychological stressors.

MethodMethod Prevalences of DSM^IVPrevalences of DSM^IV

psychological disordersweremeasuredpsychological disordersweremeasured

using the Composite Internationalusing the Composite International

Diagnostic Interview.Gulf War-relatedDiagnostic Interview.Gulf War-related

psychological stressorsweremeasuredpsychological stressorsweremeasured

usinga service experience questionnaire.usinga service experience questionnaire.

ResultsResults Atotalof 31% of maleGulfWarAtotalof 31% of maleGulfWar

veterans and 21% ofthe comparisongroupveterans and 21% ofthe comparisongroup

metcriteria for a DSM^IVdisorder firstmetcriteria for a DSM^IVdisorder first

present in the post-Gulf War period.Thepresent inthe post-Gulf War period.The

veteranswere atgreaterriskofdevelopingveteranswere atgreaterriskofdeveloping

post-Gulf War anxietydisorders includingpost-Gulf War anxietydisorders including

post-traumatic stress disorder, affectivepost-traumatic stress disorder, affective

disorders and substance use disorders.disorders and substance use disorders.

The prevalence of such disordersThe prevalence of such disorders

remained elevated a decade afterremained elevated a decade after

deployment.The findingscanbe explaineddeployment.The findingscanbe explained

partly as a‘war-deploymenteffect’.Therepartly as a‘war-deploymenteffect’.There

was a strongdose^response relationshipwas a strongdose^response relationship

betweenpsychological disorders andbetweenpsychological disorders and

numberof reported Gulf War-relatednumberof reported Gulf War-related

psychological stressors.psychological stressors.

ConclusionsConclusions Service inthe1991GulfService inthe1991Gulf

War is associatedwith increasedriskofWar is associatedwith increasedriskof

psychological disorders and these arepsychological disorders and these are

related to stressful experiences.related to stressful experiences.
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History has shown that the experience ofHistory has shown that the experience of

deployment to war can have legacies thatdeployment to war can have legacies that

manifest themselves in a variety of physicalmanifest themselves in a variety of physical

and psychological health problems (Hyamsand psychological health problems (Hyams

et alet al, 1996). The 1991 Gulf War, involving, 1996). The 1991 Gulf War, involving

several hundred thousand US and Coalitionseveral hundred thousand US and Coalition

military personnel, appears to be no excep-military personnel, appears to be no excep-

tion, with reports by Gulf War veterans oftion, with reports by Gulf War veterans of

various symptoms and illnesses soon aftervarious symptoms and illnesses soon after

returning from this deployment (DeFraitesreturning from this deployment (DeFraites

et alet al, 1992). Numerous studies have investi-, 1992). Numerous studies have investi-

gated the health of US Gulf War veteransgated the health of US Gulf War veterans

(Persian Gulf Veterans(Persian Gulf Veterans CoordinatingCoordinating

Board, 1995; SutkerBoard, 1995; Sutker et alet al, 1995; Joseph, 1995; Joseph etet

alal, 1997; Iowa, 1997; Iowa Persian Gulf Study Group,Persian Gulf Study Group,

1997; Gray1997; Gray et alet al, 1998; Kang, 1998; Kang et alet al, 2003), 2003)

as well as that of veterans from otheras well as that of veterans from other

Coalition Forces,Coalition Forces, including the UK (Ismailincluding the UK (Ismail

et alet al,, 1999, 2000; Unwin1999, 2000; Unwin et alet al, 1999),, 1999),

Denmark (IshoyDenmark (Ishoy et alet al, 1999) and Canada, 1999) and Canada

(Goss Gilroy, 1998). Despite the volume(Goss Gilroy, 1998). Despite the volume

of literature to date, however, the healthof literature to date, however, the health

effects of the Gulf War remain unclear foreffects of the Gulf War remain unclear for

those Defence Force personnel involvedthose Defence Force personnel involved

and investigations of ‘Gulf War syndrome’and investigations of ‘Gulf War syndrome’

continue (Oumeishcontinue (Oumeish et alet al, 2002; Shapiro, 2002; Shapiro etet

alal, 2002; Haley, 2003). Furthermore, and, 2002; Haley, 2003). Furthermore, and

in the interim, a second major military con-in the interim, a second major military con-

flict has been fought in the Gulf region, in-flict has been fought in the Gulf region, in-

volving another several hundred thousandvolving another several hundred thousand

US and allied military personnel. QuestionsUS and allied military personnel. Questions

are already arising as to whether thisare already arising as to whether this

group’s health patterns will parallel thosegroup’s health patterns will parallel those

of the Gulf War veterans from the decadeof the Gulf War veterans from the decade

before (Enserink, 2003).before (Enserink, 2003).

We report the results of psychologicalWe report the results of psychological

health assessments in a cross-sectionalhealth assessments in a cross-sectional

study of the entire cohort of Australianstudy of the entire cohort of Australian

veterans of the 1991 Gulf War and a ran-veterans of the 1991 Gulf War and a ran-

domly sampled military comparison groupdomly sampled military comparison group

who did not deploy to that conflict. Thewho did not deploy to that conflict. The

aim of this investigation was to use a vali-aim of this investigation was to use a vali-

dated, diagnostic interview, utilising thedated, diagnostic interview, utilising the

criteria of DSM–IV (American Psychiatriccriteria of DSM–IV (American Psychiatric

Association, 1994), to determine whetherAssociation, 1994), to determine whether

Australian Gulf War veterans have been atAustralian Gulf War veterans have been at

increased risk of developing psychologicalincreased risk of developing psychological

disorders at any time since the Gulf Wardisorders at any time since the Gulf War

or at increased risk of having a psychologi-or at increased risk of having a psychologi-

cal disorder in the past 12 months. Thecal disorder in the past 12 months. The

study explored whether any excess risk ofstudy explored whether any excess risk of

psychological disorders could be explainedpsychological disorders could be explained

as a ‘war deployment effect’. Furthermore,as a ‘war deployment effect’. Furthermore,

a military experience questionnaire wasa military experience questionnaire was

used to investigate any association withused to investigate any association with

psychological stressors experienced duringpsychological stressors experienced during

the Gulf War deployment. Finally, a predic-the Gulf War deployment. Finally, a predic-

tion model was applied to investigate thetion model was applied to investigate the

possible effects of participation bias.possible effects of participation bias.

METHODMETHOD

The methods presented in this paper areThe methods presented in this paper are

those that refer specifically to the assess-those that refer specifically to the assess-

ment of psychological disorders and relatedment of psychological disorders and related

exposures in this study. These are part of aexposures in this study. These are part of a

larger study investigating a range of healthlarger study investigating a range of health

outcomes and exposures. The study methodsoutcomes and exposures. The study methods

were approved by the Standing Committeewere approved by the Standing Committee

on Ethics in Research Involving Humanson Ethics in Research Involving Humans

at Monash University, the Department ofat Monash University, the Department of

Veterans’ Affairs Human Research EthicsVeterans’ Affairs Human Research Ethics

Committee and the Australian DefenceCommittee and the Australian Defence

Human Research Ethics Committee.Human Research Ethics Committee.

RecruitmentRecruitment

The study population was the entire cohortThe study population was the entire cohort

of 1871 Australian veterans who served inof 1871 Australian veterans who served in

the Gulf region during the period 2 Augustthe Gulf region during the period 2 August

1990 to 4 September 1991. They included1990 to 4 September 1991. They included

1579 members of the Royal Australian1579 members of the Royal Australian

Navy, 123 members of the AustralianNavy, 123 members of the Australian

Army and 169 members of the RoyalArmy and 169 members of the Royal

Australian Air Force. The Australian GulfAustralian Air Force. The Australian Gulf

War deployment included 38 women.War deployment included 38 women.

The comparison group of 2924 indivi-The comparison group of 2924 indivi-

duals was selected randomly from 26 411duals was selected randomly from 26 411

Australian Defence Force personnel whoAustralian Defence Force personnel who

were in operational units at the time ofwere in operational units at the time of

the Gulf War and therefore were fit to de-the Gulf War and therefore were fit to de-

ploy but did not deploy to that conflict.ploy but did not deploy to that conflict.

The comparison group was frequencyThe comparison group was frequency

matched to the Gulf War veteran groupmatched to the Gulf War veteran group

by service type, gender and 3-year ageby service type, gender and 3-year age

bands. The comparison group sample in-bands. The comparison group sample in-

cluded 74 women.cluded 74 women.

Participants were recruited via mailedParticipants were recruited via mailed

invitation with two further mailings andinvitation with two further mailings and

intensive follow-up telephone contact forintensive follow-up telephone contact for

non-responders. Last known addressesnon-responders. Last known addresses

were obtained from several databases main-were obtained from several databases main-

tained by the Department of Veterans’tained by the Department of Veterans’

Affairs and by the Department of Defence.Affairs and by the Department of Defence.

Data collectionData collection

Participation in the study included complet-Participation in the study included complet-

ing a postal questionnaire and undergoinging a postal questionnaire and undergoing
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a comprehensive health assessment. Thea comprehensive health assessment. The

health assessments were carried out byhealth assessments were carried out by

trained teams comprising a doctor, nursetrained teams comprising a doctor, nurse

and psychologist at ten Health Servicesand psychologist at ten Health Services

Australia medical clinics located aroundAustralia medical clinics located around

Australia. Some individuals were unableAustralia. Some individuals were unable

or unwilling to attend the health assessmentor unwilling to attend the health assessment

but completed the postal questionnaire.but completed the postal questionnaire.

Interviewer-administered psychologicalInterviewer-administered psychological
health assessmenthealth assessment

Individuals who attended the health assess-Individuals who attended the health assess-

ment at Health Services Australia medicalment at Health Services Australia medical

clinics were evaluated for any history ofclinics were evaluated for any history of

affective, anxiety, somatic and substanceaffective, anxiety, somatic and substance

use disorders according to diagnosticuse disorders according to diagnostic

criteria described in the DSM–IV, using thecriteria described in the DSM–IV, using the

interviewer-administered and computer-interviewer-administered and computer-

assisted version of the Compositeassisted version of the Composite

International Diagnostic Interview (CIDI):International Diagnostic Interview (CIDI):

the CIDI-Auto 2.1 (World Healththe CIDI-Auto 2.1 (World Health

Organization, 1997). The CIDI is a struc-Organization, 1997). The CIDI is a struc-

tured interview of demonstrated reliabil-tured interview of demonstrated reliabil-

ity and validity for research purposesity and validity for research purposes

(Farmer(Farmer et alet al, 1987; Wittchen, 1987; Wittchen et alet al,,

1991; Janca1991; Janca et alet al, 1992). The instrument, 1992). The instrument

has been used widely, including in thehas been used widely, including in the

1997 Australian National Survey of Mental1997 Australian National Survey of Mental

Health and Well-being (Australian BureauHealth and Well-being (Australian Bureau

of Statistics, 1998) and in the 1990 andof Statistics, 1998) and in the 1990 and

2001–2002 US2001–2002 US National Comorbidity Sur-National Comorbidity Sur-

veys (Kesslerveys (Kessler et alet al, 1994, 2003). All inter-, 1994, 2003). All inter-

views were carried out face to face byviews were carried out face to face by

registered psychologists who were specifi-registered psychologists who were specifi-

cally trained in the administration of thecally trained in the administration of the

CIDI. The psychologists were initiallyCIDI. The psychologists were initially

masked to each individual’s study group,masked to each individual’s study group,

and participants were asked to refrain fromand participants were asked to refrain from

revealing this information during the courserevealing this information during the course

of the interview if possible. However, studyof the interview if possible. However, study

group may have been surmised by thegroup may have been surmised by the

psychologists on the basis of certainpsychologists on the basis of certain

responses during the interview. Usingresponses during the interview. Using

standard output from the CIDI, indivi-standard output from the CIDI, indivi-

duals were classified according to anyduals were classified according to any

diagnosis of the following:diagnosis of the following:

(a)(a) CIDI-defined DSM–IV pre-Gulf WarCIDI-defined DSM–IV pre-Gulf War

disorderdisorder: symptoms meeting criteria: symptoms meeting criteria

for the disorder first experienced byfor the disorder first experienced by

the person prior to the time of thethe person prior to the time of the

Gulf War.Gulf War.

(b)(b) CIDI-defined DSM–IV post-Gulf WarCIDI-defined DSM–IV post-Gulf War

disorderdisorder: symptoms meeting criteria: symptoms meeting criteria

for the disorder first experienced byfor the disorder first experienced by

the person during or after the time ofthe person during or after the time of

the Gulf War.the Gulf War.

(c)(c) CIDI-defined DSM–IV disorder presentCIDI-defined DSM–IV disorder present

in previous 12 monthsin previous 12 months: any pre-Gulf: any pre-Gulf

War or post-Gulf War disorders whereWar or post-Gulf War disorders where

symptoms meeting criteria for thesymptoms meeting criteria for the

disorder were present in the 12disorder were present in the 12

months prior to the interview.months prior to the interview.

Postal questionnairePostal questionnaire

The postal questionnaire enquired aboutThe postal questionnaire enquired about

demographic variables, including age, gen-demographic variables, including age, gen-

der, country of birth, educational level,der, country of birth, educational level,

marital status, occupational status, servicemarital status, occupational status, service

type and rank at the time of the Gulftype and rank at the time of the Gulf

War. Participation in active deploymentsWar. Participation in active deployments

other than the Gulf War was also reported.other than the Gulf War was also reported.

Active deployments were defined as war orActive deployments were defined as war or

peacekeeping deployments and specificallypeacekeeping deployments and specifically

excluded training exercises or ‘goodwill’excluded training exercises or ‘goodwill’

visits.visits.

Exposure to psychological stressorsExposure to psychological stressors

during the Gulf War was measured usingduring the Gulf War was measured using

the Military Service Experience question-the Military Service Experience question-

naire, which was developed specificallynaire, which was developed specifically

for this study of Australian military person-for this study of Australian military person-

nel. The questionnaire comprised 44 items,nel. The questionnaire comprised 44 items,

each representing a potentially stressful ex-each representing a potentially stressful ex-

perience considered relevant to Australianperience considered relevant to Australian

Defence Force military service, includingDefence Force military service, including

the Gulf War. The items were largely basedthe Gulf War. The items were largely based

on information drawn from a focus groupon information drawn from a focus group

of Australian Gulf War veterans. Someof Australian Gulf War veterans. Some

items were modified from pre-existing com-items were modified from pre-existing com-

bat exposure questionnaires, such as thebat exposure questionnaires, such as the

Laufer Combat Scale (GallopsLaufer Combat Scale (Gallops et alet al, 1981), 1981)

modified for studies of US Gulf War veter-modified for studies of US Gulf War veter-

ans (Ericksonans (Erickson et alet al, 2001), the Combat, 2001), the Combat

Exposure Scale (KeaneExposure Scale (Keane et alet al, 1989) and, 1989) and

the Operation Desert Storm Exposure Scalethe Operation Desert Storm Exposure Scale

(Wolfe(Wolfe et alet al, 1993; Sutker, 1993; Sutker et alet al, 1995)., 1995).

Common themes covered by the MilitaryCommon themes covered by the Military

Service Experience questionnaire itemsService Experience questionnaire items

included fear of entrapment below theincluded fear of entrapment below the

waterline on ships, fear of death, threat ofwaterline on ships, fear of death, threat of

biological or chemical attack, exposure tobiological or chemical attack, exposure to

the death or suffering of others, feelings ofthe death or suffering of others, feelings of

helplessness and lack of control, poorhelplessness and lack of control, poor

preparation, malevolent environment, lackpreparation, malevolent environment, lack

of support and lack of unit cohesion.of support and lack of unit cohesion.

Respondents indicated whether or not theyRespondents indicated whether or not they

had experienced individual items during thehad experienced individual items during the

Gulf War. The questionnaire was scored byGulf War. The questionnaire was scored by

summing the number of positive responses,summing the number of positive responses,

providing a score range of 0–44.providing a score range of 0–44.

Statistical analysisStatistical analysis

Owing to very small numbers of femaleOwing to very small numbers of female

Gulf War veterans, the analyses wereGulf War veterans, the analyses were

limited to males. Statistical analyses werelimited to males. Statistical analyses were

performed using Stata (StataCorp, 2001).performed using Stata (StataCorp, 2001).

Differences between the Gulf War andDifferences between the Gulf War and

comparison group participants oncomparison group participants on

demographic variables were assessed usingdemographic variables were assessed using

chi-squared tests for categorical measureschi-squared tests for categorical measures

andand tt-tests for continuous measures.-tests for continuous measures.

Associations between Gulf War deploy-Associations between Gulf War deploy-

ment and psychological disorders, afterment and psychological disorders, after

adjusting for potentially confounding fac-adjusting for potentially confounding fac-

tors, were assessed using logistic regressiontors, were assessed using logistic regression

and reported as adjusted odds ratios withand reported as adjusted odds ratios with

95% confidence intervals. Odds ratios for95% confidence intervals. Odds ratios for

CIDI-defined post-Gulf War disorders areCIDI-defined post-Gulf War disorders are

incident odds ratios, and odds ratios forincident odds ratios, and odds ratios for

CIDI-defined disorders present within theCIDI-defined disorders present within the

previous 12 months are prevalence oddsprevious 12 months are prevalence odds

ratios. Where fewer than five people inratios. Where fewer than five people in

either study group experienced the disordereither study group experienced the disorder

of interest, exact logistic regression wasof interest, exact logistic regression was

performed (CYTEL Software Corporation,performed (CYTEL Software Corporation,

2000). Likelihood ratio tests (Hosmer &2000). Likelihood ratio tests (Hosmer &

Lemeshow, 2000) were performed to inves-Lemeshow, 2000) were performed to inves-

tigate homogeneity of the effects of studytigate homogeneity of the effects of study

group across categories of age, rank andgroup across categories of age, rank and

service type. These were performed usingservice type. These were performed using

interaction terms added to the logistic re-interaction terms added to the logistic re-

gression model. To explore the relationshipgression model. To explore the relationship

between CIDI disorders and Gulf War-between CIDI disorders and Gulf War-

related psychological stressors in Gulfrelated psychological stressors in Gulf

War veterans, exposure–response trendsWar veterans, exposure–response trends

were computed using the Military Servicewere computed using the Military Service

Experience questionnaire score as a linearExperience questionnaire score as a linear

variable in the regressions.variable in the regressions.

Assessment for participation biasAssessment for participation bias

Typically, in Gulf War veteran research theTypically, in Gulf War veteran research the

participation rates in the non-Gulf compar-participation rates in the non-Gulf compar-

ison groups have been low (Goss Gilroy,ison groups have been low (Goss Gilroy,

1998; Ishoy1998; Ishoy et alet al, 1999; Unwin, 1999; Unwin et alet al,,

1999; Kang1999; Kang et alet al, 2000, 2003), rendering, 2000, 2003), rendering

the results of these studies vulnerable tothe results of these studies vulnerable to

participation bias. To investigate possibleparticipation bias. To investigate possible

participation bias in this study, we collectedparticipation bias in this study, we collected

some brief demographic and Short Form 12some brief demographic and Short Form 12

(SF–12) Health Survey (Ware(SF–12) Health Survey (Ware et alet al, 1996,, 1996,

1998) data on a number of non-participants1998) data on a number of non-participants

via a telephone-administered questionnaire.via a telephone-administered questionnaire.

Study participants who completed the postalStudy participants who completed the postal

questionnaire also completed the SF–12 inquestionnaire also completed the SF–12 in

that instrument.that instrument.

A complete description of the analysisA complete description of the analysis

conducted to assess participation bias inconducted to assess participation bias in

this study can be obtained from thethis study can be obtained from the

authors. To summarise, a prediction modelauthors. To summarise, a prediction model

was used to impute SF–12 scores for allwas used to impute SF–12 scores for all

non-participants by using the relationshipnon-participants by using the relationship

observed between SF–12 scores and studyobserved between SF–12 scores and study

group, age, rank, service type and servinggroup, age, rank, service type and serving

status in those non-participants whostatus in those non-participants who

completed the telephone questionnaire.completed the telephone questionnaire.

Subsequently, by using the relationshipSubsequently, by using the relationship

observed between the SF–12 scores of parti-observed between the SF–12 scores of parti-

cipants, the above demographic variablescipants, the above demographic variables
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and their CIDI-defined psychological healthand their CIDI-defined psychological health

outcomes, it was possible to impute CIDIoutcomes, it was possible to impute CIDI

results for all non-participants. This pro-results for all non-participants. This pro-

cedure, replicated 100 times, was appliedcedure, replicated 100 times, was applied

to each of the major post-Gulf War psycho-to each of the major post-Gulf War psycho-

logical health outcomes, each time comput-logical health outcomes, each time comput-

ing an age-, rank- and service-adjusted oddsing an age-, rank- and service-adjusted odds

ratio for the relative health of Gulf Warratio for the relative health of Gulf War

veteransveterans v.v. those in the comparison groupthose in the comparison group

as if the study had achieved full participa-as if the study had achieved full participa-

tion. The difference between the averagetion. The difference between the average

imputed odds ratios and the actual observedimputed odds ratios and the actual observed

odds ratios among participants representedodds ratios among participants represented

the degree of participation bias.the degree of participation bias.

RESULTSRESULTS

ParticipantsParticipants

From the original study population of 1871From the original study population of 1871

Gulf War veterans, 63 were removed fromGulf War veterans, 63 were removed from

the sample because they were reportedthe sample because they were reported

either to be deceased (either to be deceased (nn¼22) or living or22) or living or

based overseas for the duration of the studybased overseas for the duration of the study

((nn¼41), and hence not able to complete41), and hence not able to complete

medical and diagnostic interviews. Frommedical and diagnostic interviews. From

the remaining 1808 Gulf War veteransthe remaining 1808 Gulf War veterans

1456 (80.5%) participated, including1456 (80.5%) participated, including

1414 (78.2%) who completed both the1414 (78.2%) who completed both the

health assessment and postal questionnairehealth assessment and postal questionnaire

and a further 42 (2.3%) who completedand a further 42 (2.3%) who completed

the postal questionnaire alone. The 1456the postal questionnaire alone. The 1456

Gulf War veteran participants includedGulf War veteran participants included

1424 men (97.8%), of whom 13811424 men (97.8%), of whom 1381

(97.0%) completed the psychological(97.0%) completed the psychological

health interview.health interview.

The total eligible sample in the compar-The total eligible sample in the compar-

ison group was 2796 after removal of thoseison group was 2796 after removal of those

reported deceased (reported deceased (nn¼31) or overseas31) or overseas

((nn¼97). The overall participation rate in97). The overall participation rate in

the comparison group was 56.8% withthe comparison group was 56.8% with

1588 participants. These included 14111588 participants. These included 1411

(50.5%) who completed both the health(50.5%) who completed both the health

assessment and postal questionnaire and aassessment and postal questionnaire and a

further 177 (6.3%) who completed thefurther 177 (6.3%) who completed the

postal questionnaire alone. The 1588postal questionnaire alone. The 1588

comparison group participants includedcomparison group participants included

1548 men (97.5%), of whom 13771548 men (97.5%), of whom 1377

(89.0%) completed the psychological health(89.0%) completed the psychological health

interview.interview.

DemographicsDemographics

Demographics are shown in Table 1 for allDemographics are shown in Table 1 for all

male participants. Gulf War veteran parti-male participants. Gulf War veteran parti-

cipants were slightly youngercipants were slightly younger than compar-than compar-

ison group participants,ison group participants, more likely tomore likely to

have served in the Navy, less highly rankedhave served in the Navy, less highly ranked

and less likely to have tertiary education.and less likely to have tertiary education.

There were no differences in other vari-There were no differences in other vari-

ables. Just under 60% of participants inables. Just under 60% of participants in

each group were no longer serving memberseach group were no longer serving members

of the Australian Defence Force at the timeof the Australian Defence Force at the time

of recruitment.of recruitment.

Participation in activeParticipation in active
deployments other thandeployments other than
the Gulf Warthe Gulf War

In addition to their deployment to the GulfIn addition to their deployment to the Gulf

War, 44% of male Gulf War veteransWar, 44% of male Gulf War veterans

((nn¼625) reported participation in at least625) reported participation in at least

one other active deployment. One-third ofone other active deployment. One-third of

the male comparison group (the male comparison group (nn¼514, 33%)514, 33%)

reported participation in at least one activereported participation in at least one active

deployment.deployment.

CIDI-defined DSM^IVCIDI-defined DSM^IV
psychological disorderspsychological disorders

The results for CIDI-defined pre-Gulf WarThe results for CIDI-defined pre-Gulf War

disorders and CIDI-defined post-Gulf Wardisorders and CIDI-defined post-Gulf War

disorders in males are shown in Table 2.disorders in males are shown in Table 2.

Prevalences of most pre-Gulf War disordersPrevalences of most pre-Gulf War disorders

were similar in the two groups, indicatingwere similar in the two groups, indicating

that they varied little in their overall levelsthat they varied little in their overall levels

of psychological morbidity prior to the timeof psychological morbidity prior to the time

of the Gulf War deployment.of the Gulf War deployment.

Gulf War veterans (31%) were moreGulf War veterans (31%) were more

likely than the comparison group (21%)likely than the comparison group (21%)

to develop post-Gulf War psychologicalto develop post-Gulf War psychological

disorders. The greatest increased risks weredisorders. The greatest increased risks were

for anxiety disorders, including PTSD,for anxiety disorders, including PTSD,

obsessive–compulsive disorder and socialobsessive–compulsive disorder and social

phobia. There were also increased risksphobia. There were also increased risks

for post-Gulf War bipolar disorder, majorfor post-Gulf War bipolar disorder, major

depression, alcohol dependence or abusedepression, alcohol dependence or abuse

and drug dependence or abuse. The levelsand drug dependence or abuse. The levels

of post-Gulf War somatic disorders wereof post-Gulf War somatic disorders were

very low in both groups and no participantsvery low in both groups and no participants

were found to have somatisation disorder.were found to have somatisation disorder.

Table 3 shows CIDI-defined disordersTable 3 shows CIDI-defined disorders

present within the previous 12 months.present within the previous 12 months.

The highest odds ratios were for anxietyThe highest odds ratios were for anxiety

disorders, including PTSD, obsessive–disorders, including PTSD, obsessive–

compulsive disorder, social phobia, paniccompulsive disorder, social phobia, panic

disorder and agoraphobia, which weredisorder and agoraphobia, which were

three to five times more likely in Gulfthree to five times more likely in Gulf

War veterans. Excesses also were foundWar veterans. Excesses also were found

for bipolar disorder, major depression andfor bipolar disorder, major depression and

alcohol dependence or abuse. On average,alcohol dependence or abuse. On average,

Gulf War veterans had twice as manyGulf War veterans had twice as many

disorders present in the previous 12 monthsdisorders present in the previous 12 months

as the comparison group.as the comparison group.

Investigation of a ‘deploymentInvestigation of a ‘deployment
effect’effect’

Approximately two-thirds of the com-Approximately two-thirds of the com-

parison group had never been on activeparison group had never been on active

deployment and therefore it was possibledeployment and therefore it was possible

that the excess risk of psychologicalthat the excess risk of psychological

disorders in Gulf War veterans could be ex-disorders in Gulf War veterans could be ex-

plained as a ‘war deployment effect’ ratherplained as a ‘war deployment effect’ rather

than an effect more specific to the Gulfthan an effect more specific to the Gulf

War. To investigate this we repeated theWar. To investigate this we repeated the

analysis of Table 3, but using only thoseanalysis of Table 3, but using only those

in the comparison group who reported atin the comparison group who reported at

least one active deployment and wholeast one active deployment and who

completed the CIDI. The results are showncompleted the CIDI. The results are shown

in Table 4 for the major categories ofin Table 4 for the major categories of

CIDI-defined disorders present within theCIDI-defined disorders present within the

previous 12 months. The adjusted oddsprevious 12 months. The adjusted odds

ratio for PTSD was reduced from 4.2 toratio for PTSD was reduced from 4.2 to

2.1, with the remaining odds ratios the2.1, with the remaining odds ratios the

same or slightly lower than those presentedsame or slightly lower than those presented

in Table 3 where all comparison groupin Table 3 where all comparison group

participants were included. The averageparticipants were included. The average

number of active deployments reported bynumber of active deployments reported by

each of the two groups was similar andeach of the two groups was similar and

additional analysis (data not shown),additional analysis (data not shown),

adjusting for number of active deploy-adjusting for number of active deploy-

ments, made little difference to the adjustedments, made little difference to the adjusted

odds ratios in Table 4.odds ratios in Table 4.

Risk across age, service typeRisk across age, service type
and rankand rank

We investigated the effects of study groupWe investigated the effects of study group

across subgroups of age, service type andacross subgroups of age, service type and

rank upon four major categories of CIDI-rank upon four major categories of CIDI-

defined post-Gulf War disorder: ‘anydefined post-Gulf War disorder: ‘any

affective disorder’, ‘any anxiety disorder’,affective disorder’, ‘any anxiety disorder’,

‘post-traumatic stress disorder’ and ‘any‘post-traumatic stress disorder’ and ‘any

substance disorder’. Within almost everysubstance disorder’. Within almost every

subgroup of age, service type and rank,subgroup of age, service type and rank,

Gulf War veterans were more likely to de-Gulf War veterans were more likely to de-

velop CIDI-defined post-Gulf War disor-velop CIDI-defined post-Gulf War disor-

ders than the comparison group. Tests forders than the comparison group. Tests for

interaction indicated that there was nointeraction indicated that there was no

statistically significant variation in thestatistically significant variation in the

adjusted odds ratios across the subgroupsadjusted odds ratios across the subgroups

of age, service type and rank, showing thatof age, service type and rank, showing that

the Gulf War deployment did not differen-the Gulf War deployment did not differen-

tially increase risk in any one subgroup.tially increase risk in any one subgroup.

These findings are illustrated in Table 5These findings are illustrated in Table 5

for ‘any anxiety disorder’. The pattern offor ‘any anxiety disorder’. The pattern of

results for tests of interaction were similarresults for tests of interaction were similar

in the other major categories of post-Gulfin the other major categories of post-Gulf

War CIDI disorder.War CIDI disorder.

Effect of Gulf War-relatedEffect of Gulf War-related
psychological stressorspsychological stressors

For Gulf War veterans only, Table 6 pre-For Gulf War veterans only, Table 6 pre-

sents the effects of Gulf War service-relatedsents the effects of Gulf War service-related

Military Service Experience questionnaireMilitary Service Experience questionnaire

scores upon CIDI-defined post-Gulf Warscores upon CIDI-defined post-Gulf War

psychological disorders. Exposure to in-psychological disorders. Exposure to in-

creasing numbers of Gulf War-related stres-creasing numbers of Gulf War-related stres-

sors was strongly associated with increasingsors was strongly associated with increasing

risk for all psychological disorders. Therisk for all psychological disorders. The
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dose–response slopes indicated that thedose–response slopes indicated that the

predicted increase in the odds of each dis-predicted increase in the odds of each dis-

order, per unit increase in Military Serviceorder, per unit increase in Military Service

Experience score, varied from 10% forExperience score, varied from 10% for

any substance use disorder to 23% forany substance use disorder to 23% for

PTSD.PTSD.

Investigation for participation biasInvestigation for participation bias

The telephone questionnaire for non-The telephone questionnaire for non-

participants, upon which part of theparticipants, upon which part of the

participation bias prediction model wasparticipation bias prediction model was

based, was completed by approximatelybased, was completed by approximately

22% (22% (nn¼77) and 28% (77) and 28% (nn¼334) of all Gulf334) of all Gulf

War veteran and comparison group non-War veteran and comparison group non-

participants, respectively. The average andparticipants, respectively. The average and

range of the 100 imputed odds ratios,range of the 100 imputed odds ratios,

representing the best estimate of the truerepresenting the best estimate of the true

difference in risk of CIDI-defined post-Gulfdifference in risk of CIDI-defined post-Gulf

War psychological disorders between GulfWar psychological disorders between Gulf

War veterans and those in the comparisonWar veterans and those in the comparison

group as if full participation in the studygroup as if full participation in the study

had been achieved, are shown in the righthad been achieved, are shown in the right

section of Table 7. These ‘full participation’section of Table 7. These ‘full participation’

odds ratios are fractionally lower butodds ratios are fractionally lower but

within 5% of those observed for actualwithin 5% of those observed for actual

participants. If participation bias exists, itparticipants. If participation bias exists, it

appears to be slight and possibly leads toappears to be slight and possibly leads to

a very minor overestimation of risk.a very minor overestimation of risk.

DISCUSSIONDISCUSSION

BackgroundBackground

Several studies have shown that Gulf WarSeveral studies have shown that Gulf War

veterans self-report higher than expectedveterans self-report higher than expected

rates of psychiatric disorders and psycho-rates of psychiatric disorders and psycho-

somatic symptoms. Increased risk has beensomatic symptoms. Increased risk has been

demonstrated for self-report of health caredemonstrated for self-report of health care

provider-diagnosed post- traumatic stressprovider-diagnosed post- traumatic stress

disorder (PTSD) (Goss Gilroy, 1998),disorder (PTSD) (Goss Gilroy, 1998),

symptom-based measures of PTSD (Iowasymptom-based measures of PTSD (Iowa

Persian Gulf Study Group, 1997; GossPersian Gulf Study Group, 1997; Goss

Gilroy, 1998; KangGilroy, 1998; Kang et alet al, 2003) and post-, 2003) and post-

traumatic stress reaction (Unwintraumatic stress reaction (Unwin et alet al,,

1999), psychological distress (Unwin1999), psychological distress (Unwin et alet al,,

1999), symptoms suggestive of alcohol1999), symptoms suggestive of alcohol

abuse and depression (Iowa Persian Gulfabuse and depression (Iowa Persian Gulf

Study Group, 1997), including major de-Study Group, 1997), including major de-

pression (Goss Gilroy, 1998), symptomspression (Goss Gilroy, 1998), symptoms

of chronic dysphoria (Goss Gilroy, 1998)of chronic dysphoria (Goss Gilroy, 1998)

and anxiety (Iowa Persian Gulf Studyand anxiety (Iowa Persian Gulf Study

Group, 1997; Goss Gilroy, 1998), andGroup, 1997; Goss Gilroy, 1998), and

non-specific psychological symptoms suchnon-specific psychological symptoms such

as memory and concentration difficulties,as memory and concentration difficulties,

sleep disturbances and agitation (Ishoysleep disturbances and agitation (Ishoy etet

alal, 1999). Recently published meta-, 1999). Recently published meta-

analyses of nine studies investigating PTSDanalyses of nine studies investigating PTSD

and eleven studies investigating commonand eleven studies investigating common

mental disorders demonstrated increasedmental disorders demonstrated increased

risks for both measures in Gulf Warrisks for both measures in Gulf War

veterans compared with non-Gulf Warveterans compared with non-Gulf War

comparison groups (Stimpsoncomparison groups (Stimpson et alet al, 2003)., 2003).

Unfortunately, the 1991 Gulf War psycho-Unfortunately, the 1991 Gulf War psycho-

logical health literature has relied predomi-logical health literature has relied predomi-

nantly on self-reported health data, usuallynantly on self-reported health data, usually

collected via postal questionnaire, withcollected via postal questionnaire, with

little subsequent verification of the disor-little subsequent verification of the disor-

ders. Only a few small studies have usedders. Only a few small studies have used

clinician-administered, structured psycho-clinician-administered, structured psycho-

logical assessment methods (Sutkerlogical assessment methods (Sutker et alet al,,

1994; Proctor1994; Proctor et alet al, 1998; Wolfe, 1998; Wolfe et alet al,,

1999; Ismail1999; Ismail et alet al, 2002). Studies involving, 2002). Studies involving

non-Gulf War comparison groups alsonon-Gulf War comparison groups also

typically have experienced low participa-typically have experienced low participa-

tion among these comparison groups (Gosstion among these comparison groups (Goss

Gilroy, 1998; IshoyGilroy, 1998; Ishoy et alet al, 1999; Unwin, 1999; Unwin etet

alal, 1999; Kang, 1999; Kang et alet al, 2000, 2003), with, 2000, 2003), with

little exploration of the possible effects oflittle exploration of the possible effects of

participation bias.participation bias.

Because similar illnesses have affectedBecause similar illnesses have affected

veterans of past wars (Hyamsveterans of past wars (Hyams et alet al, 1996),, 1996),

causality may be linked to a common warcausality may be linked to a common war

119119

Table1Table1 Demographics for male Gulf War veteran and comparison group participantsDemographics for male Gulf War veteran and comparison group participants

DemographicsDemographics Gulf War veteransGulf War veterans

((nn¼1424)1424)

ComparisonComparison

group (group (nn¼1548)1548)

PP

nn (%)(%) nn (%)(%)

Age in years at date of participation: mean (s.d.)Age in years at date of participation: mean (s.d.) 38.138.1 (6.4)(6.4) 39.339.3 (6.4)(6.4) 550.0010.001

Age category at date of participationAge category at date of participation

5530 years30 years 114114 (8.0)(8.0) 6262 (4.0)(4.0) 9>>>:30^34 years30^34 years 413413 (29.0)(29.0) 386386 (24.9)(24.9)
550.0010.001

35^44 years35^44 years 689689 (48.4)(48.4) 796796 (51.4)(51.4)
8>>>;

5545 years45 years 208208 (14.6)(14.6) 304304 (19.6)(19.6)

Service type at August 1990Service type at August 1990

NavyNavy 12321232 (86.5)(86.5) 11231123 (72.5)(72.5)
9>>:

ArmyArmy 8787 (6.1)(6.1) 172172 (11.1)(11.1) 550.0010.001

Air ForceAir Force 105105 (7.4)(7.4) 253253 (16.3)(16.3)

8>>;
Rank at January1991Rank at January1991

OfficerOfficer 268268 (18.8)(18.8) 391391 (25.3)(25.3)
9>>:

Other rank, supervisoryOther rank, supervisory 686686 (48.2)(48.2) 740740 (47.8)(47.8) 550.0010.001

Other rank, non-supervisoryOther rank, non-supervisory 468468 (32.9)(32.9) 417417 (26.9)(26.9)

8>>;
Australian Defence Force employment statusAustralian Defence Force employment status

ServingServing 605605 (42.5)(42.5) 624624 (40.3)(40.3)

Not servingNot serving 819819 (57.5)(57.5) 924924 (59.7)(59.7)

�
0.2290.229

Country of birthCountry of birth

AustraliaAustralia 11941194 (83.8)(83.8) 12891289 (83.3)(83.3) 9>>>:UK/IrelandUK/Ireland 148148 (10.4)(10.4) 177177 (11.4)(11.4)
0.5890.589

NewZealandNewZealand 1414 (1.0)(1.0) 2020 (1.3)(1.3)
8>>>;

OtherOther 6464 (4.5)(4.5) 6161 (3.9)(3.9)

Marital statusMarital status

Married/Married/de factode facto 10801080 (75.8)(75.8) 11951195 (77.2)(77.2)
9>>:

Separated/divorced/widowedSeparated/divorced/widowed 162162 (11.4)(11.4) 187187 (12.1)(12.1) 0.2230.223

Single, nevermarriedSingle, never married 171171 (12.0)(12.0) 156156 (10.1)(10.1)

8>>;
Highest education levelHighest education level

Up to year 10Up to year 10 266266 (18.7)(18.7) 273273 (17.6)(17.6) 9>>>:Years 11 or 12Years 11 or 12 264264 (18.5)(18.5) 225225 (14.5)(14.5)
0.0020.002

Certificate or diplomaCertificate or diploma 694694 (48.7)(48.7) 772772 (49.9)(49.9)
8>>>;

Tertiary degreeTertiary degree 196196 (13.8)(13.8) 274274 (17.7)(17.7)

Occupational statusOccupational status

Paid employmentPaid employment 13091309 (91.9)(91.9) 14401440 (93.0)(93.0)
9>>>:Not working because of ill healthNot working because of ill health 2929 (2.0)(2.0) 2626 (1.7)(1.7)

0.6530.653
UnemployedUnemployed 4545 (3.2)(3.2) 4141 (2.6)(2.6)

8>>>;
Other (student/volunteer/home duties/retired)Other (student/volunteer/home duties/retired) 3939 (2.7)(2.7) 3737 (2.4)(2.4)
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experience rather than to a specific aspectexperience rather than to a specific aspect

of the 1991 Gulf War. The ‘Gulf Warof the 1991 Gulf War. The ‘Gulf War

effect’ could be a ‘war deployment effect’effect’ could be a ‘war deployment effect’

whereby military personnel who deploy towhereby military personnel who deploy to

any war-like environment develop poorerany war-like environment develop poorer

health than military personnel who havehealth than military personnel who have

not been actively deployed. This theory isnot been actively deployed. This theory is

partly refuted by the findings of a Britishpartly refuted by the findings of a British

study in which UK Gulf War veteransstudy in which UK Gulf War veterans

reported symptoms and disorders signifi-reported symptoms and disorders signifi-

cantly more frequently than UK veteranscantly more frequently than UK veterans

of the Bosnia conflict (Unwinof the Bosnia conflict (Unwin et alet al, 1999),, 1999),

suggesting that exposures or experiencessuggesting that exposures or experiences

more specific to the Gulf War are responsi-more specific to the Gulf War are responsi-

ble. No specific characteristics of Gulf Warble. No specific characteristics of Gulf War

service, however, have been associated con-service, however, have been associated con-

sistently with the increased risk of psycho-sistently with the increased risk of psycho-

logical disorders. The UK studies reportlogical disorders. The UK studies report

associations between psychological illassociations between psychological ill

health and lowest rank (Ismailhealth and lowest rank (Ismail et alet al, 2000), 2000)

and some Gulf War-related experiences,and some Gulf War-related experiences,

including injury, seeing maimed soldiersincluding injury, seeing maimed soldiers

and dismembered bodies, dealing with pris-and dismembered bodies, dealing with pris-

oners of war and the sounding of chemicaloners of war and the sounding of chemical

alarms (Unwinalarms (Unwin et alet al, 1999). Psychological, 1999). Psychological

ill health in US Gulf War veterans has beenill health in US Gulf War veterans has been

associated with brief measures of war zoneassociated with brief measures of war zone

stress (Sutkerstress (Sutker et alet al, 1995; Kang, 1995; Kang et alet al, 2003)., 2003).

The US volunteer registry studies also re-The US volunteer registry studies also re-

port associations with younger age (Josephport associations with younger age (Joseph

et alet al, 1997) and reservist status, 1997) and reservist status (Persian(Persian

Gulf Veterans Coordinating Board,Gulf Veterans Coordinating Board, 1995)1995)

but no other demographic, exposure orbut no other demographic, exposure or

geographical risk factors. Data collectiongeographical risk factors. Data collection

in relation to psychological stressors inin relation to psychological stressors in

these Gulf War studies typically has beenthese Gulf War studies typically has been

limited to only a few variables.limited to only a few variables.

Overview of resultsOverview of results

Our study clearly demonstrates increasedOur study clearly demonstrates increased

risk of the development of anxietyrisk of the development of anxiety

disorders, including PTSD, affective disor-disorders, including PTSD, affective disor-

ders and substance- and alcohol-use disor-ders and substance- and alcohol-use disor-

ders, in Australian male veterans of theders, in Australian male veterans of the

1991 Gulf War compared with Australian1991 Gulf War compared with Australian

Defence Force personnel who were in op-Defence Force personnel who were in op-

erational units at the time of the Gulf Warerational units at the time of the Gulf War

but who did not deploy to that conflict.but who did not deploy to that conflict.

The increase in risk of psychological disor-The increase in risk of psychological disor-

ders has occurred since the time of the Gulfders has occurred since the time of the Gulf

War, with the two groups demonstratingWar, with the two groups demonstrating

similar psychological health patterns priorsimilar psychological health patterns prior

to the war. Although the majority of Gulfto the war. Although the majority of Gulf

War veterans did not develop any psycholo-War veterans did not develop any psycholo-

gical disorder in the period since the Gulfgical disorder in the period since the Gulf

War, our findings, using a psychologist-War, our findings, using a psychologist-

administered, validated diagnostic interviewadministered, validated diagnostic interview

and DSM–IV criteria, provide more robustand DSM–IV criteria, provide more robust

evidence of increased psychological illevidence of increased psychological ill

health in Gulf War veterans than thathealth in Gulf War veterans than that

presented in previous studies employingpresented in previous studies employing

primarily self-reported symptom-basedprimarily self-reported symptom-based

12 012 0

Table 2Table 2 Composite International Diagnostic Interview (CIDI)-definedDSM^IV pre-GulfWar andpost-GulfWar psychological disorders inmale GulfWar veterans andComposite International Diagnostic Interview (CIDI)-definedDSM^IV pre-GulfWar andpost-GulfWar psychological disorders inmale GulfWar veterans and

comparison group participantscomparison group participants

CIDI-defined DSM^IVdisorderCIDI-defined DSM^IVdisorder Disorder first present pre-Gulf WarDisorder first present pre-Gulf War Disorder first present post-Gulf WarDisorder first present post-Gulf War

Gulf War veteransGulfWar veterans

((nn¼1381)1381)

ComparisonComparison

group (group (nn¼1377)1377)

GulfWarGulf War

veteransveterans11
ComparisonComparison

groupgroup11
OROR AdjustedAdjusted

OROR22

CICI PP

nn (%)(%) nn (%)(%) nn (%)(%) nn (%)(%)

Any affective disorderAny affective disorder 3737 (2.7)(2.7) 4040 (2.9)(2.9) 250250 (18.6)(18.6) 164164 (12.3)(12.3) 1.61.6 1.71.7 1.3^2.11.3^2.1 550.0010.001

Major depressionMajor depression33 3232 (2.3)(2.3) 3535 (2.5)(2.5) 225225 (16.7)(16.7) 152152 (11.3)(11.3) 1.61.6 1.61.6 1.3^2.01.3^2.0 550.0010.001

DysthymiaDysthymia 44 (0.3)(0.3) 44 (0.3)(0.3) 55 (0.4)(0.4) 44 (0.3)(0.3) 1.21.2 1.41.444 0.3^7.20.3^7.2 0.9120.912

Bipolar disorderBipolar disorder55 22 (0.1)(0.1) 11 (0.1)(0.1) 2525 (1.8)(1.8) 99 (0.7)(0.7) 2.82.8 2.72.7 1.2^5.91.2^5.9 0.0130.013

Any anxiety disorderAny anxiety disorder 113113 (8.2)(8.2) 8686 (6.2)(6.2) 105105 (8.3)(8.3) 4040 (3.1)(3.1) 2.82.8 2.92.9 2.0^4.22.0^4.2 550.0010.001

Post-traumatic stress disorderPost-traumatic stress disorder 1818 (1.3)(1.3) 1717 (1.2)(1.2) 7373 (5.4)(5.4) 1919 (1.4)(1.4) 4.04.0 3.93.9 2.3^6.52.3^6.5 550.0010.001

Generalised anxiety disorderGeneralised anxiety disorder 11 (0.1)(0.1) 00 (0)(0) 1010 (0.7)(0.7) 33 (0.2)(0.2) 3.33.3 2.92.944 0.7^16.40.7^16.4 0.1650.165

Obsessive^compulsive disorderObsessive^compulsive disorder 1010 (0.7)(0.7) 66 (0.4)(0.4) 1818 (1.3)(1.3) 44 (0.3)(0.3) 4.54.5 5.65.644 1.7^24.21.7^24.2 0.0020.002

Specific phobiaSpecific phobia 6060 (4.3)(4.3) 5454 (3.9)(3.9) 1111 (0.8)(0.8) 99 (0.7)(0.7) 1.21.2 1.21.2 0.5^2.90.5^2.9 0.7000.700

Social phobiaSocial phobia 1919 (1.4)(1.4) 1212 (0.9)(0.9) 3535 (2.6)(2.6) 1212 (0.9)(0.9) 3.03.0 3.13.1 1.6^6.01.6^6.0 0.0010.001

Panic disorder/agoraphobiaPanic disorder/agoraphobia 1313 (0.9)(0.9) 44 (0.3)(0.3) 1212 (0.9)(0.9) 66 (0.4)(0.4) 2.02.0 2.52.5 0.8^7.20.8^7.2 0.0970.097

Any somatic disorderAny somatic disorder 1414 (1.0)(1.0) 77 (0.5)(0.5) 1818 (1.3)(1.3) 88 (0.6)(0.6) 2.32.3 1.91.9 0.8^4.50.8^4.5 0.1380.138

Somatisation disorderSomatisation disorder 00 (0)(0) 00 (0)(0) 00 (0)(0) 00 (0)(0) ^̂ ^̂ ^̂ ^̂

Conversion disorderConversion disorder 77 (0.5)(0.5) 11 (0.1)(0.1) 66 (0.4)(0.4) 11 (0.1)(0.1) 6.06.0 4.44.444 0.5^21.30.5^21.3 0.2950.295

Pain disorderPain disorder 22 (0.1)(0.1) 33 (0.2)(0.2) 33 (0.2)(0.2) 22 (0.1)(0.1) 1.51.5 1.41.444 0.2^16.40.2^16.4 1.0001.000

HypochondriasisHypochondriasis 66 (0.4)(0.4) 33 (0.2)(0.2) 99 (0.7)(0.7) 55 (0.4)(0.4) 1.81.8 1.61.644 0.5^6.00.5^6.0 0.6000.600

Any substance use disorderAny substance use disorder 350350 (25.3)(25.3) 394394 (28.6)(28.6) 214214 (20.8)(20.8) 129129 (13.1)(13.1) 1.71.7 1.51.5 1.2^2.01.2^2.0 0.0010.001

Alcohol dependence/abuseAlcohol dependence/abuse66 327327 (23.7)(23.7) 384384 (27.9)(27.9) 209209 (19.8)(19.8) 125125 (12.6)(12.6) 1.71.7 1.51.5 1.2^2.01.2^2.0 0.0010.001

Drug dependence/abuseDrug dependence/abuse66 3838 (2.8)(2.8) 3232 (2.3)(2.3) 5050 (3.7)(3.7) 2424 (1.8)(1.8) 2.12.1 1.91.9 1.1^3.21.1^3.2 0.0150.015

Any CIDI disorderAny CIDI disorder 430430 (31.1)(31.1) 464464 (33.7)(33.7) 425425 (30.8)(30.8) 290290 (21.1)(21.1) 1.71.7 1.61.6 1.3^1.91.3^1.9 550.0010.001

1.Thevalue of1.Thevalue ofnn, fromwhich each percentage is derived, varies for each disorder and is the number of participantswho did not already have a pre-GulfWar diagnosis of the same type, fromwhich each percentage is derived, varies for each disorder and is the number of participantswho did not already have a pre-GulfWar diagnosis of the same type
of disorder.of disorder.
2.Odds ratios are adjusted for service type, rank, age (2.Odds ratios are adjusted for service type, rank, age (5520, 20^24, 25^34,20, 20^24, 25^34,5535 years), education andmarital status.35 years), education andmarital status.
3.‘Major depression single episode’ and ‘major depression recurrent’ combined.3.‘Major depression single episode’ and ‘major depression recurrent’ combined.
4.Where numberswere small, odds ratios are adjusted for service type, rank and age (4.Where numbers were small, odds ratios are adjusted for service type, rank and age (552525 vv..5525 years) only.The CI and25 years) only.The CI and PP values for these adjusted odds ratioswere obtainedusingvalues for these adjusted odds ratioswere obtainedusing
exact logistic regression.exact logistic regression.
5.‘Bipolar depressed’ and ‘bipolar manic’ combined.5.‘Bipolar depressed’ and ‘bipolar manic’ combined.
6.Dependence and abuse combined.6.Dependence and abuse combined.
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measures only (Iowa Persian Gulf Studymeasures only (Iowa Persian Gulf Study

Group, 1997; Goss Gilroy, 1998; IshoyGroup, 1997; Goss Gilroy, 1998; Ishoy etet

alal, 1999; Unwin, 1999; Unwin et alet al, 1999; Kang, 1999; Kang et alet al,,

2003). The excess risk of psychological dis-2003). The excess risk of psychological dis-

orders in Gulf War veterans can be ex-orders in Gulf War veterans can be ex-

plained only partly as a generalised ‘warplained only partly as a generalised ‘war

deployment effect’. In addition, our resultsdeployment effect’. In addition, our results

show a strong dose–response relationshipshow a strong dose–response relationship

between post-Gulf War psychological dis-between post-Gulf War psychological dis-

orders and increasing numbers of psycho-orders and increasing numbers of psycho-

logical stressors experienced during thelogical stressors experienced during the

Gulf War.Gulf War.

Measurement of psychologicalMeasurement of psychological
disordersdisorders

The use of the CIDI provided a valuableThe use of the CIDI provided a valuable

opportunity to investigate, and controlopportunity to investigate, and control

121121

Table 3Table 3 Composite International Diagnostic Interview (CIDI)-defined DSM^IVdisorders presentwithin previous12 months inmale GulfWar veterans and comparisonComposite International Diagnostic Interview (CIDI)-defined DSM^IVdisorders presentwithin previous12 months inmale Gulf War veterans and comparison

group participantsgroup participants

CIDI-defined DSM^IVdisorderCIDI-defined DSM^IVdisorder Gulf War veteransGulf War veterans

((nn¼1381)1381)

Comparison groupComparison group

((nn¼1377)1377)

CrudeCrude

OROR

AdjustedAdjusted

OROR11

95% CI95% CI PP

nn (%)(%) nn (%)(%)

Any affective disorderAny affective disorder 144144 (10.4)(10.4) 8888 (6.4)(6.4) 1.71.7 1.71.7 1.2^2.21.2^2.2 0.0010.001

Major depressionMajor depression22 124124 (9.0)(9.0) 7676 (5.5)(5.5) 1.71.7 1.71.7 1.2^2.31.2^2.3 0.0010.001

DysthymiaDysthymia 33 (0.2)(0.2) 55 (0.4)(0.4) 0.60.6 0.50.533 0.1^2.80.1^2.8 0.5740.574

Bipolar disorderBipolar disorder44 1919 (1.4)(1.4) 88 (0.6)(0.6) 2.42.4 2.22.2 0.9^5.40.9^5.4 0.0710.071

Any anxiety disorderAny anxiety disorder 177177 (12.8)(12.8) 9898 (7.1)(7.1) 1.91.9 2.22.2 1.6^3.21.6^3.2 550.0010.001

Post-traumatic stress disorderPost-traumatic stress disorder 7171 (5.1)(5.1) 2323 (1.7)(1.7) 3.23.2 4.14.1 2.4^7.22.4^7.2 550.0010.001

Generalised anxiety disorderGeneralised anxiety disorder 66 (0.4)(0.4) 22 (0.1)(0.1) 3.03.0 2.62.633 0.5^27.00.5^27.0 1.0001.000

Obsessive^compulsive disorderObsessive^compulsive disorder 2424 (1.7)(1.7) 77 (0.5)(0.5) 3.53.5 5.25.2 1.6^16.71.6^16.7 0.0050.005

Specific phobiaSpecific phobia 5353 (3.8)(3.8) 5454 (3.9)(3.9) 1.01.0 0.70.7 0.3^1.40.3^1.4 0.3350.335

Social phobiaSocial phobia 5050 (3.6)(3.6) 1717 (1.2)(1.2) 3.03.0 3.43.4 1.7^6.61.7^6.6 550.0010.001

Panic disorder/agoraphobiaPanic disorder/agoraphobia 2121 (1.5)(1.5) 77 (0.5)(0.5) 3.03.0 3.33.3 1.1^10.21.1^10.2 0.0340.034

Any somatic disorderAny somatic disorder 2828 (2.0)(2.0) 1010 (0.7)(0.7) 2.82.8 2.62.6 1.0^6.31.0^6.3 0.0410.041

Somatisation disorderSomatisation disorder 00 00 00 00 ^̂ ^̂ ^̂ ^̂

Conversion disorderConversion disorder 1313 (0.9)(0.9) 22 (0.1)(0.1) 6.56.5 4.44.433 0.5^21.20.5^21.2 0.2950.295

Pain disorderPain disorder 55 (0.4)(0.4) 44 (0.3)(0.3) 1.21.2 1.41.433 0.2^16.40.2^16.4 1.0001.000

HypochondriasisHypochondriasis 1111 (0.8)(0.8) 44 (0.3)(0.3) 2.82.8 2.42.433 0.6^11.80.6^11.8 0.2780.278

Any substance use disorderAny substance use disorder 6767 (4.9)(4.9) 4141 (3.0)(3.0) 1.71.7 1.61.6 1.1^2.51.1^2.5 0.0190.019

Alcohol dependence/abuseAlcohol dependence/abuse55 6060 (4.3)(4.3) 3434 (2.5)(2.5) 1.81.8 1.81.8 1.1^2.81.1^2.8 0.0110.011

Drug dependence/abuseDrug dependence/abuse55 99 (0.7)(0.7) 88 (0.6)(0.6) 1.11.1 0.80.833 0.3^2.50.3^2.5 0.8630.863

Any CIDI disorderAny CIDI disorder 284284 (20.6)(20.6) 188188 (13.7)(13.7) 1.61.6 1.71.7 1.4^2.11.4^2.1 550.0010.001

One CIDI disorderOne CIDI disorder 186186 (13.5)(13.5) 139139 (10.1)(10.1) ^̂ ^̂ ^̂ ^̂

Two CIDI disordersTwo CIDI disorders 4949 (3.5)(3.5) 3636 (2.6)(2.6) ^̂ ^̂ ^̂ ^̂

Three or more CIDI disordersThree or more CIDI disorders 4949 (3.5)(3.5) 1313 (0.9)(0.9) ^̂ ^̂ ^̂ ^̂

Number of disordersNumber of disorders66 0.340.34 (0.84)(0.84) 0.180.18 (0.51)(0.51) 1.91.9 1.91.9 1.5^2.31.5^2.3 550.0010.001

1.Odds ratios are adjusted for service type, rank, age (1.Odds ratios are adjusted for service type, rank, age (5520, 20^24, 25^34,20, 20^24, 25^34, 5535 years), education, marital status and pre-Gulf War disorders of the same type.35 years), education, marital status and pre-Gulf War disorders of the same type.
2.‘Major depression single episode’ and ‘major depression recurrent’ combined.2.‘Major depression single episode’ and ‘major depression recurrent’ combined.
3.Where numberswere small, odds ratios are adjusted for service type, rank and age (3.Where numbers were small, odds ratios are adjusted for service type, rank and age (552525 vv..5525 years) only.The CI and25 years) only.The CI and PP values for these adjusted odds ratioswere obtainedusingvalues for these adjusted odds ratios were obtainedusing
exact logistic regression.exact logistic regression.
4.‘Bipolar depressed’ and ‘bipolar manic’ combined.4.‘Bipolar depressed’ and ‘bipolar manic’ combined.
5.Dependence and abuse combined.5.Dependence and abuse combined.
6.Values aremeans (s.d.), ratio of means and adjusted ratio of means.6.Values aremeans (s.d.), ratio of means and adjusted ratio of means.

Table 4Table 4 Composite International Diagnostic Interview (CIDI) disorders presentwithin previous12 months inComposite International Diagnostic Interview (CIDI) disorders presentwithin previous12 months in

Gulf War veterans and comparison group participants who had been on active deploymentsGulf War veterans and comparison group participants who had been on active deployments

CIDI disordersCIDI disorders GulfWar veteransGulf War veterans

((nn¼1381)1381)

DeployedDeployed

comparisoncomparison

groupgroup11 ((nn¼450)450)

AdjustedAdjusted

OROR22

95% CI95% CI PP

nn (%)(%) nn (%)(%)

Any affective disorderAny affective disorder 144144 (10.4)(10.4) 2828 (6.2)(6.2) 1.51.5 1.0^2.41.0^2.4 0.0650.065

Any anxiety disorderAny anxiety disorder 177177 (12.8)(12.8) 3737 (8.2)(8.2) 1.91.9 1.1^3.11.1^3.1 0.0150.015

Post-traumatic stress disorderPost-traumatic stress disorder 7171 (5.1)(5.1) 1111 (2.4)(2.4) 2.22.2 1.1^4.61.1^4.6 0.0320.032

Any substance use disorderAny substance use disorder 6767 (4.9)(4.9) 1212 (2.7)(2.7) 1.61.6 0.9^3.10.9^3.1 0.1400.140

Any CIDI disorderAny CIDI disorder 284284 (20.6)(20.6) 6565 (14.4)(14.4) 1.41.4 1.0^2.01.0^2.0 0.0300.030

1.Male comparison group participants who reported being on at least one active deployment.1.Male comparison group participants who reported being on at least one active deployment.
2.Odds ratios are adjusted for service type, rank, age (2.Odds ratios are adjusted for service type, rank, age (5520, 20^24, 25^34,20, 20^24, 25^34,5535 years), education, marital status and35 years), education, marital status and
pre-Gulf War disorders of the same type.pre-Gulf War disorders of the same type.
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Table 5Table 5 Any post-Gulf War anxiety disorder: the effects of study group across subgroups of age, service type and rankAny post-Gulf War anxiety disorder: the effects of study group across subgroups of age, service type and rank

Gulf War veteransGulfWar veterans Comparison groupComparison group Crude ORCrude OR Adjusted ORAdjusted OR11 95% CI95% CI PP forfor

interactioninteraction22

nn (%)(%) nn (%)(%)

Age (years)Age (years)

552020 1515 (9.3)(9.3) 22 (1.8)(1.8) 5.55.5 4.84.8 1.1^44.61.1^44.6 9>>>:20^2420^24 3636 (9.9)(9.9) 1313 (4.0)(4.0) 2.62.6 2.62.6 1.3^5.51.3^5.5
0.2150.215

25^3425^34 3939 (6.6)(6.6) 2222 (3.3)(3.3) 2.12.1 2.22.2 1.2^3.91.2^3.9
8>>>;

553535 1515 (9.8)(9.8) 33 (1.6)(1.6) 6.86.8 6.16.1 1.6^34.61.6^34.6

Service typeService type

NavyNavy 9090 (8.2)(8.2) 3030 (3.1)(3.1) 2.72.7 2.72.7 1.7^4.21.7^4.2
9>>:

ArmyArmy 1212 (15.4)(15.4) 77 (5.0)(5.0) 3.53.5 3.93.9 1.3^12.61.3^12.6 0.9340.934

Air ForceAir Force 33 (3.4)(3.4) 33 (1.5)(1.5) 2.32.3 2.22.2 0.3^17.10.3^17.1

8>>;
RankRank

OfficerOfficer 1919 (7.9)(7.9) 77 (2.1)(2.1) 3.93.9 4.14.1 1.5^12.01.5^12.0
9>>:

Other rank, supervisoryOther rank, supervisory 3838 (6.3)(6.3) 2020 (3.2)(3.2) 2.02.0 2.12.1 1.2^4.01.2^4.0 0.5400.540

Other rank, non-supervisoryOther rank, non-supervisory 4747 (11.1)(11.1) 1313 (3.8)(3.8) 3.13.1 3.13.1 1.6^6.51.6^6.5

8>>;
1.Odds ratios are adjusted for service type, rank and age (1.Odds ratios are adjusted for service type, rank and age (552525 vv..5525 years) only.The CI values for these adjusted odds ratios were obtained using exact logistic regression.25 years) only.The CI values for these adjusted odds ratios were obtained using exact logistic regression.
2.These2.These PP values for interaction assess whether the adjusted odds ratios are homogenous across subgroups.values for interaction assess whether the adjusted odds ratios are homogenous across subgroups.

Table 6Table 6 Gulf War veterans with post-Gulf War disorders grouped by Military Service Experience (MSE) questionnaire scoreGulf War veterans with post-Gulf War disorders grouped by Military Service Experience (MSE) questionnaire score

MSE questionnaire scoreMSE questionnaire score nn (%)(%) Crude ORCrude OR Adjusted ORAdjusted OR11 95% CI95% CI PP

Anypost-Gulf War affective disorderAnypost-Gulf War affective disorder

0^4 (0^4 (nn¼320)320) 3333 (11)(11) 1.01.0 1.01.0 ^̂

5^8 (5^8 (nn¼415)415) 4141 (10)(10) 0.90.9 0.90.9 0.6^1.50.6^1.5

9^12 (9^12 (nn¼316)316) 5555 (18)(18) 1.91.9 1.91.9 1.2^3.01.2^3.0

4412 (12 (nn¼369)369) 120120 (35)(35) 4.54.5 4.54.5 2.9^7.12.9^7.1

Dose^response slopeDose^response slope22 ^̂ ^̂ 1.131.13 1.141.14 1.11^1.171.11^1.17 550.0010.001

Anypost-Gulf War anxiety disorderAnypost-Gulf War anxiety disorder

0^4 (0^4 (nn¼320)320) 66 (2)(2) 1.01.0 1.01.0 ^̂

5^8 (5^8 (nn¼415)415) 1111 (3)(3) 1.41.4 1.31.3 0.5^3.60.5^3.6

9^12 (9^12 (nn¼316)316) 2020 (7)(7) 3.63.6 3.63.6 1.4^9.21.4^9.2

4412 (12 (nn¼369)369) 6767 (21)(21) 12.712.7 13.013.0 5.4^31.35.4^31.3

Dose^response slopeDose^response slope22 ^̂ ^̂ 1.191.19 1.191.19 1.15^1.241.15^1.24 550.0010.001

Post-Gulf War post-traumatic stress disorderPost-Gulf War post-traumatic stress disorder

0^4 (0^4 (nn¼320)320) 44 (1)(1) 1.01.0 1.01.0 ^̂

5^8 (5^8 (nn¼415)415) 33 (1)(1) 0.60.6 0.60.633 0.1^3.90.1^3.9

9^12 (9^12 (nn¼316)316) 1515 (5)(5) 3.93.9 4.24.233 1.3^18.31.3^18.3

4412 (12 (nn¼369)369) 5050 (14)(14) 12.212.2 14.414.433 4.9^57.94.9^57.9

Dose^response slopeDose^response slope22 ^̂ ^̂ 1.211.21 1.231.23 1.17^1.281.17^1.28 550.0010.001

Anypost-Gulf War substance use disorderAnypost-Gulf War substance use disorder

0^4 (0^4 (nn¼320)320) 2626 (11)(11) 1.01.0 1.01.0 ^̂

5^8 (5^8 (nn¼415)415) 4141 (14)(14) 1.41.4 1.21.2 0.7^2.00.7^2.0

9^12 (9^12 (nn¼316)316) 5151 (22)(22) 2.42.4 2.32.3 1.3^3.91.3^3.9

4412 (12 (nn¼369)369) 9595 (35)(35) 4.44.4 3.83.8 2.3^6.42.3^6.4

Dose^response slopeDose^response slope22 ^̂ ^̂ 1.101.10 1.101.10 1.07^1.131.07^1.13 550.0010.001

1.Odds ratios are adjusted for service type, rank, age (1.Odds ratios are adjusted for service type, rank, age (5520, 20^24, 25^34,20, 20^24, 25^34,5535 years), education andmarital status.35 years), education andmarital status.
2.The dose^response slope is the expected proportionate increase in the odds ratio per unit increase in the MSE questionnaire score.2.The dose^response slope is the expected proportionate increase in the odds ratio per unit increase in the MSE questionnaire score.
3.Where numbers were small, odds ratios are adjusted for service type, rank and age (3.Where numbers were small, odds ratios are adjusted for service type, rank and age (552525 vv..5525 years) only.The CI values for these adjusted odds ratios were obtainedusing exact25 years) only.The CI values for these adjusted odds ratios were obtainedusing exact
logistic regression.logistic regression.
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for, the presence of psychological disordersfor, the presence of psychological disorders

prior to the time of the Gulf War. This hasprior to the time of the Gulf War. This has

not been done in previous studies. Thenot been done in previous studies. The

results indicated that the prevalence ofresults indicated that the prevalence of

pre-Gulf War psychological disorders waspre-Gulf War psychological disorders was

similar in the two groups. Since the timesimilar in the two groups. Since the time

of the Gulf War, however, a higher propor-of the Gulf War, however, a higher propor-

tion of Australian male Gulf War veteranstion of Australian male Gulf War veterans

than comparison group members have de-than comparison group members have de-

veloped psychological disorders. In addi-veloped psychological disorders. In addi-

tion, at the time of the study and moretion, at the time of the study and more

than a decade after the Gulf War, Austra-than a decade after the Gulf War, Austra-

lian Gulf War veterans were more likelylian Gulf War veterans were more likely

to show evidence of psychological disordersto show evidence of psychological disorders

present within the previous 12 months.present within the previous 12 months.

Gulf War veterans have been at greatestGulf War veterans have been at greatest

risk of developing anxiety disorders, includ-risk of developing anxiety disorders, includ-

ing PTSD where the elevation in risk ising PTSD where the elevation in risk is

approximately fourfold.approximately fourfold.

Investigation for a ‘war deploymentInvestigation for a ‘war deployment
effect’effect’

The lack of differences between the twoThe lack of differences between the two

groups in pre-Gulf War psychologicalgroups in pre-Gulf War psychological

morbidity and the heightened emergencemorbidity and the heightened emergence

of new disorders in the Gulf War veteranof new disorders in the Gulf War veteran

group since the time of the Gulf War pro-group since the time of the Gulf War pro-

vide evidence to suggest that the cause liesvide evidence to suggest that the cause lies

in the exposures and experiences of thein the exposures and experiences of the

Gulf War deployment. This ‘Gulf War ef-Gulf War deployment. This ‘Gulf War ef-

fect’, however, could be explained partlyfect’, however, could be explained partly

as a common ‘war deployment effect’,as a common ‘war deployment effect’,

whereby deployment to any major war-likewhereby deployment to any major war-like

environment is expected to result in poorenvironment is expected to result in poor

psychological health. This is supportedpsychological health. This is supported

partly by the finding that the excess riskpartly by the finding that the excess risk

of PTSD in Gulf War veterans is reducedof PTSD in Gulf War veterans is reduced

when Gulf War veterans are compared withwhen Gulf War veterans are compared with

just those comparison group subjects whojust those comparison group subjects who

have been on active deployments. Full in-have been on active deployments. Full in-

vestigation for a ‘war deployment effect’vestigation for a ‘war deployment effect’

is limited, however, by the fact that theis limited, however, by the fact that the

number of comparison group members re-number of comparison group members re-

porting active deployments is relativelyporting active deployments is relatively

small and the destinations and natures ofsmall and the destinations and natures of

these deployments are many and varied.these deployments are many and varied.

Most of these deployments, for example,Most of these deployments, for example,

involved small groups on peace-keepinginvolved small groups on peace-keeping

missions.missions.

Association with Gulf War-relatedAssociation with Gulf War-related
stressorsstressors

We found the risk of developing psycho-We found the risk of developing psycho-

logical disorders in Australian Gulf Warlogical disorders in Australian Gulf War

veterans to be associated strongly with in-veterans to be associated strongly with in-

creasing numbers of psychological stressorscreasing numbers of psychological stressors

experienced during the Gulf War, as mea-experienced during the Gulf War, as mea-

sured using the Military Service Experiencesured using the Military Service Experience

questionnaire. Few previous Gulf Warquestionnaire. Few previous Gulf War

studies have included measures of war-studies have included measures of war-

related stress, and those that did (Sutkerrelated stress, and those that did (Sutker

et alet al, 1995; Kang, 1995; Kang et alet al, 2003) based their, 2003) based their

measurements on a limited range of stress-measurements on a limited range of stress-

ful factors. Kangful factors. Kang et alet al (2003) associated(2003) associated

their symptom-based measure of PTSDtheir symptom-based measure of PTSD

with a measure of Gulf War stress severitywith a measure of Gulf War stress severity

derived from service type, deployment sta-derived from service type, deployment sta-

tus and responses to three exposure items.tus and responses to three exposure items.

SutkerSutker et alet al (1995) found an association be-(1995) found an association be-

tween psychological distress and increasingtween psychological distress and increasing

scores on a brief war zone severity scale.scores on a brief war zone severity scale.

Development of the Military ServiceDevelopment of the Military Service

Experience questionnaire allowed us to as-Experience questionnaire allowed us to as-

sess veterans’ exposure to a wide range ofsess veterans’ exposure to a wide range of

stressful Gulf War-related experiences. Itstressful Gulf War-related experiences. It

should be noted that the Australian Gulfshould be noted that the Australian Gulf

War deployment involved few direct mili-War deployment involved few direct mili-

tary attacks and resulted in no deaths andtary attacks and resulted in no deaths and

few casualties. Consequently, instead of re-few casualties. Consequently, instead of re-

porting stressors of a direct combat nature,porting stressors of a direct combat nature,

Australian veterans commonly reportedAustralian veterans commonly reported

stressors in relation to the threat of combat,stressors in relation to the threat of combat,

fear associated with its uncertainty (parti-fear associated with its uncertainty (parti-

cularly the risk of chemical or biologicalcularly the risk of chemical or biological

agent attack) and the isolation andagent attack) and the isolation and

discomfort of deployment.discomfort of deployment.

The number of these stressors identifiedThe number of these stressors identified

by veterans was strongly predictive ofby veterans was strongly predictive of

psychological ill health in this war-exposedpsychological ill health in this war-exposed

group. The relationship between traumaticgroup. The relationship between traumatic

or stressful exposure and subsequentor stressful exposure and subsequent

psychopathology needs, however, to bepsychopathology needs, however, to be

interpreted cautiously. The Military Serviceinterpreted cautiously. The Military Service

Experience questionnaire was newly devel-Experience questionnaire was newly devel-

oped for this study and its psychometricoped for this study and its psychometric

properties have not been explored thor-properties have not been explored thor-

oughly. Further, several studies haveoughly. Further, several studies have

questioned the stability of recall of militaryquestioned the stability of recall of military

exposures over time. Some prospectiveexposures over time. Some prospective

studies of Gulf War veterans (Southwickstudies of Gulf War veterans (Southwick

et alet al, 1997) and veterans of the 1994 con-, 1997) and veterans of the 1994 con-

flict in Somalia (Roemerflict in Somalia (Roemer et alet al, 1998) have, 1998) have

demonstrated that as PTSD symptomsdemonstrated that as PTSD symptoms

increase, for example, so does amplificationincrease, for example, so does amplification

of memory for traumatic or stressful events.of memory for traumatic or stressful events.

WesselyWessely et alet al (2003) found a similar(2003) found a similar

association between worsening perceptionassociation between worsening perception

of health (though not worsening psycholo-of health (though not worsening psycholo-

gical health) and increased reporting ofgical health) and increased reporting of

Gulf War exposures. In this longitudinalGulf War exposures. In this longitudinal

study the authors suggest that considerablestudy the authors suggest that considerable

media attention, given to the Gulf Warmedia attention, given to the Gulf War andand

its health effects over the specific interval ofits health effects over the specific interval of

the study, could help explain the observedthe study, could help explain the observed

changes in reporting. These various find-changes in reporting. These various find-

ings raise questions about the validity ofings raise questions about the validity of

any retrospectively determined relationshipany retrospectively determined relationship

between the level of exposure to traumabetween the level of exposure to trauma

and the degree of psychological symptomsand the degree of psychological symptoms

subsequently manifested. Recall bias couldsubsequently manifested. Recall bias could

explain at least some of the association ob-explain at least some of the association ob-

served in our study between the reportingserved in our study between the reporting

of Gulf War-related experiences of threatof Gulf War-related experiences of threat

or fear and psychological disorders.or fear and psychological disorders.
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Table 7Table 7 Imputed ‘full participation’ post-Gulf War Composite International Diagnostic Interview (CIDI) disorder odds ratios and prevalences comparedwith those ofImputed ‘full participation’ post-Gulf War Composite International Diagnostic Interview (CIDI) disorder odds ratios and prevalences comparedwith those of

actual participantsactual participants

Post-Gulf War CIDI disordersPost-Gulf War CIDI disorders ParticipantsParticipants Imputed resultsImputed results

Gulf WarGulf War

veteranveteran

prevalenceprevalence

Comparison groupComparison group

prevalenceprevalence

Odds ratioOdds ratio Average GulfAverage Gulf

War veteranWar veteran

prevalenceprevalence

Average comparisonAverage comparison

group prevalencegroup prevalence

AverageAverage

odds ratioodds ratio

RangeRange

Any affective disorderAny affective disorder 18.6%18.6% 12.3%12.3% 1.601.60 17.2%17.2% 11.8%11.8% 1.521.52 1.32^1.871.32^1.87

Any anxiety disorderAny anxiety disorder 8.3%8.3% 3.1%3.1% 2.772.77 7.5%7.5% 2.9%2.9% 2.682.68 1.95^3.711.95^3.71

Post-traumatic stress disorderPost-traumatic stress disorder 5.4%5.4% 1.4%1.4% 3.883.88 4.7%4.7% 1.3%1.3% 3.783.78 2.25^5.922.25^5.92

Any substance disorderAny substance disorder 20.8%20.8% 13.1%13.1% 1.511.51 19.0%19.0% 12.8%12.8% 1.461.46 1.18^1.761.18^1.76
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Association with age, service typeAssociation with age, service type
or rankor rank

The increased risk of post-Gulf WarThe increased risk of post-Gulf War

psychological disorders associated withpsychological disorders associated with

deployment to the Gulf War did not varydeployment to the Gulf War did not vary

significantly across subgroups of age,significantly across subgroups of age,

service type and rank. These findingsservice type and rank. These findings

suggest that, compared with the com-suggest that, compared with the com-

parison group, there is unlikely to beparison group, there is unlikely to be

some unique combination of exposuressome unique combination of exposures

or experiences particular to Gulf Waror experiences particular to Gulf War

veterans of different age, service type orveterans of different age, service type or

rank groups that is associated with therank groups that is associated with the

elevation in psychological disorders in thiselevation in psychological disorders in this

veteran group. The finding in relation toveteran group. The finding in relation to

service type is limited by the vast predomi-service type is limited by the vast predomi-

nance of one service type (navy) in our sam-nance of one service type (navy) in our sam-

ple. Our finding in relation to rank may beple. Our finding in relation to rank may be

limited also by the predominance of navylimited also by the predominance of navy

personnel in the Australian deployment;personnel in the Australian deployment;

within the confines of ships it is possiblewithin the confines of ships it is possible

that there is only limited variation in the ex-that there is only limited variation in the ex-

posures and experiences of naval personnelposures and experiences of naval personnel

across different ranks.across different ranks.

Investigation for participationInvestigation for participation
biasbias

The participation rate in our non-Gulf WarThe participation rate in our non-Gulf War

comparison group was moderately low,comparison group was moderately low,

although comparable to other Gulf Waralthough comparable to other Gulf War

veteran studies involving non-Gulf Warveteran studies involving non-Gulf War

comparison groups and data collection viacomparison groups and data collection via

questionnaire alone (Goss Gilroy, 1998;questionnaire alone (Goss Gilroy, 1998;

HolmesHolmes et alet al, 1998; Unwin, 1998; Unwin et alet al, 1999;, 1999;

KangKang et alet al, 2000, 2003) or questionnaire, 2000, 2003) or questionnaire

and medical examination (Ishoyand medical examination (Ishoy et alet al,,

1999). Despite an immense effort to con-1999). Despite an immense effort to con-

tact and motivate the comparison group,tact and motivate the comparison group,

difficulties in recruitment reflect the highlydifficulties in recruitment reflect the highly

mobile nature of this relatively young adultmobile nature of this relatively young adult

population, the high turnover within thepopulation, the high turnover within the

defence forces (with close to 60% of bothdefence forces (with close to 60% of both

study groups no longer serving with thestudy groups no longer serving with the

Australian Defence Force) and the apparentAustralian Defence Force) and the apparent

lack of incentive for non-Gulf War compar-lack of incentive for non-Gulf War compar-

ison group members to participate in Gulfison group members to participate in Gulf

War veteran health research. The differen-War veteran health research. The differen-

tial participation rates contributed to sometial participation rates contributed to some

differences in the demographic profile ofdifferences in the demographic profile of

the two study groups and rendered the re-the two study groups and rendered the re-

sults of the study vulnerable to the effectssults of the study vulnerable to the effects

of participation bias and confounding.of participation bias and confounding.

Our investigation of the possible effects ofOur investigation of the possible effects of

participation bias, however, suggest thatparticipation bias, however, suggest that

our study results may be robust despiteour study results may be robust despite

some non-participation in the comparisonsome non-participation in the comparison

group, and that participation bias isgroup, and that participation bias is

unlikelyunlikely to explain the excess risks foundto explain the excess risks found

in Gulf War veterans in our study. Thein Gulf War veterans in our study. The

participationparticipation bias analysis and itsbias analysis and its

underlying assumptions, however, must beunderlying assumptions, however, must be

treated with some caution. The telephonetreated with some caution. The telephone

survey, for example, upon which part ofsurvey, for example, upon which part of

the prediction model was based, was com-the prediction model was based, was com-

pleted by approximatelypleted by approximately a quarter of alla quarter of all

study non-participants and the modelstudy non-participants and the model

assumed that the telephone respondents’assumed that the telephone respondents’

answers were representative of those ofanswers were representative of those of

the remainder of the non-participants. Sta-the remainder of the non-participants. Sta-

tistical adjustment for the possible con-tistical adjustment for the possible con-

founding effects of demographic variables,founding effects of demographic variables,

including age, rank, service type, educationincluding age, rank, service type, education

and marital status, indicated that differ-and marital status, indicated that differ-

ences in these variables were unlikely toences in these variables were unlikely to

explain the excess risk.explain the excess risk.

ImplicationsImplications

The fact that the prevalences of psycho-The fact that the prevalences of psycho-

logical disorders are notably elevated inlogical disorders are notably elevated in

Gulf War veterans more than a decadeGulf War veterans more than a decade

following the Gulf War suggests a highfollowing the Gulf War suggests a high

level of chronicity and possibly poorlevel of chronicity and possibly poor

prognosis. Comorbidity with PTSD, forprognosis. Comorbidity with PTSD, for

example, is very common (Creamerexample, is very common (Creamer et alet al,,

2001) and poor psychological health has2001) and poor psychological health has

been shown previously in war veterans tobeen shown previously in war veterans to

persist for several decades after their warpersist for several decades after their war

experiences (Brancheyexperiences (Branchey et alet al, 1984; Hunt, 1984; Hunt

& Robbins, 2001). It is yet to be seen& Robbins, 2001). It is yet to be seen

whether the patterns of increased psycho-whether the patterns of increased psycho-

logical disorders demonstrated in 1991logical disorders demonstrated in 1991

Gulf War veterans will be replicated inGulf War veterans will be replicated in

the recent veterans of the 2003 Iraq War.the recent veterans of the 2003 Iraq War.

The potential costs in terms of humanThe potential costs in terms of human

suffering highlight the need to maintainsuffering highlight the need to maintain

access to effective mental health care foraccess to effective mental health care for

all veteran populations.all veteran populations.

Despite extensive training alreadyDespite extensive training already

undertaken by many military personnel,undertaken by many military personnel,

our findings also suggest that some Defenceour findings also suggest that some Defence

Force members need to be even betterForce members need to be even better

prepared for the hostile, uncertain environ-prepared for the hostile, uncertain environ-

ment of future war zones. The questionment of future war zones. The question

arises, however, as to whether it is evenarises, however, as to whether it is even

possible to fully prepare a soldier for thepossible to fully prepare a soldier for the

array of potential war-zone experiences.array of potential war-zone experiences.

If improved methods of preparation cannotIf improved methods of preparation cannot

be achieved, it may be inevitable thatbe achieved, it may be inevitable that

thethe legacy of poor psychological healthlegacy of poor psychological health

following war exposure will continue intofollowing war exposure will continue into

the future, to repeat the patterns of thethe future, to repeat the patterns of the

past.past.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Since the time of the1991Gulf War, Australianmale Gulf War veterans have beenSince the time of the1991Gulf War, Australianmale Gulf War veterans have been
at increased risk of anxiety disorders including PTSD, depressive disorders andat increased risk of anxiety disorders including PTSD, depressive disorders and
substance use disorders, comparedwithmilitary personnel of the same era.substance use disorders, comparedwithmilitary personnel of the same era.

&& Psychological disorders in Gulf War veterans are associatedwith stressfulPsychological disorders in Gulf War veterans are associated with stressful
experiences recounted in relation to that conflict.experiences recounted in relation to that conflict.

&& It is possible that the pattern of psychological ill health in the1991Gulf WarIt is possible that the pattern of psychological ill health in the1991Gulf War
veterans will be replicated in the recent veterans of the 2003 IraqWar.veterans will be replicated in the recent veterans of the 2003 IraqWar.

LIMITATIONSLIMITATIONS

&& The investigation for a ‘war deployment effect’ was limited by the relatively smallThe investigation for a‘war deployment effect’ was limited by the relatively small
number of comparison group subjects reporting active deployments.number of comparison group subjects reporting active deployments.

&& The retrospective assessment of GulfWar-related stressors is vulnerable to recallThe retrospective assessment of GulfWar-related stressors is vulnerable to recall
bias.bias.

&& The participation rate in the comparison groupwasmodest and there are someThe participation rate in the comparison groupwasmodest and there are some
limitations to interpretation of the investigation for participation bias.limitations to interpretation of the investigation for participation bias.
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