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Abstract 

Background   

 Increased prevalence of symptoms across multiple body systems are reportedly a major 

health concern among Gulf War veterans. A case definition of this multiple symptom 

reporting called multisymptom illness (MSI), is often used for epidemiological and 

clinical investigations. However, little is understood as to the longitudinal and longer-

term consequences of high symptom reporting in Gulf War veterans. 

 

Aims 

To examine longitudinal changes in Australian Gulf War veterans’ symptom reporting, 

with particular emphasis on the associations between symptom reporting and health 

service utilisation, disability compensation, chronic disease incidence, health-related 

quality of life and general health. 

 

Methods 

 A cohort of male Australian Gulf War veterans and a military comparison group was 

assembled and assessed in 2000-2003(Wave-1), and followed up in 2011-2012(Wave-2). 

At each time point, a multi-system 63-item symptom checklist was administered as part 

of a larger postal questionnaire that collected data on health behaviours, doctor 

diagnosed medical problems/conditions and health service use. At Wave-2, additional 
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data on health service use and Department of Veterans’ Affairs (DVA) disability 

compensation were collected from the Medicare Benefits Schedule, Pharmaceutical 

Benefits Scheme and DVA. In addition, a systematic review and meta-analysis on MSI in 

Gulf War veterans was conducted. The review incorporated studies from multiple 

countries. A range of statistical methods were used to assess the relationship between 

deployment and health outcomes; including regression models for binary, ordinal and 

nominal data. Exploratory factor analysis was used to investigate patterns of symptom 

reporting. 

 

Results 

697 Gulf War veterans and 659 comparison group members from Wave-1 participated 

again at Wave-2. Symptom reporting in both Gulf War veterans and the comparison 

group increased over time, however at a similar rate. Exploratory factor analysis showed 

no significant changes in patterns of symptom reporting over time. In the ten years of 

follow-up, Gulf War veterans who had high symptom reporting at Wave-1 were more 

likely to develop cardiovascular, musculoskeletal and psychological disorders than 

veterans with low symptom reporting. The systematic review indicated that odds of MSI 

were over two-and-a-half times higher in Gulf War veterans than other military 

personnel. Additional analyses from our cohort showed that MSI cases identified at 

Wave-1 had more general practitioner visits, medical specialist visits, hospitalisations 

and DVA disability compensation claims in the period between Wave-1 and Wave-2 
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than those without MSI but their health service use and disability compensation was 

comparable to that of participants with chronic diseases. 

 

Conclusions 

Twenty years post-Gulf War, the magnitude of symptom reporting among Gulf War 

veterans increased although the patterns of symptom reporting were stable over time. 

Gulf War veteran’s symptom reporting remained higher than that of other military 

personnel and the Wave-1 prevalence gap between the groups was unchanged at Wave-

2. High symptom reporting was predictive of chronic disease onset in the longer-term 

and increased use of primary and secondary healthcare services. The trajectories 

observed over the ten-year follow-up show that high symptom reporting persists more 

than 20 years post-war, indicating high future healthcare needs of personnel with 

multiple symptom reporting. 
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1.1 Background to the 1990-1991 Gulf War 

Following Iraq’s invasion of Kuwait in 1991, coalition forces were deployed to the 

Persian Gulf (referred to as the Gulf War). Among these were military forces from the 

United Kingdom (UK), United States of America (US), France, Canada, Denmark and 

Australia. The first deployment of the Australian military forces was in August 1990 

and by the end of September 1991, most Australian troops had returned home. 

Compared with other wars, this war was considerably shorter as air strikes lasted for 

approximately six weeks while ground battle lasted for five days. 

  

Even though the combat period was short with few fatalities and casualties, the 

military personnel were faced with psychological stressors such as constant fear of 

one’s life, constant threat and fear of chemical or biological weapons attack and 

exposure to dead and decaying bodies. They were also exposed to environmental and 

medical agents before or during their deployment. Reported environmental exposures 

include smoke and dust, depleted uranium, smoke from oil fires and sprayed 
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pesticides. There were also medical exposures including multiple vaccinations, anti-

warfare agents, prophylaxis (e.g. nerve agent prophylaxis) and antimalarial 

medication.(1, 2) In a recent review, White et al. (2015)(3) concluded that symptom 

reporting found among Gulf War veterans was linked to exposure to pesticides or 

Pyridostigmine bromide during the Gulf War, but the evidence for the relationship 

between symptomatology and other exposures was weak. Pesticide exposure was 

mainly associated with overall symptom severity(1, 4),  as well as gastrointestinal and 

neuropsychological symptoms(5, 6).  Pyridostigmine bromide was reportedly 

associated with overall symptom severity.(1) The majority of exposure information 

was self-reported as many of the exposures were not recorded during the period of 

conflict. Due to lack of objective data on deployment exposures, quantifying the 

majority of exposures in Gulf War veterans has not been possible, and ‘deployment’ 

to the Gulf War continues to be assessed as an important exposure per se. 

 

The deployment from Australia comprised 1,871 personnel, majority of whom were 

from the Royal Australian Navy.(7) There were a number of deployments covering 

three main operations; Operation Damask I, Operation Damask II and Operation 

Damask III. Other personnel were deployed to the clearance diving team and the Task 

Group Medical Support Element (deployed on an American hospital ship). Operation 

Damask I was the first deployment to leave Australia in August 1990 and was 

deployed in the Gulf of Oman. Two of the three deployed ships left the conflict region 

in December 1990, before the beginning of the air strikes while the other ship left the 

region in January 1991, after the air strikes. Personnel on these deployments 
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participated in frigate firing, searching of enemy ships and experienced a number of 

‘false’ chemical and fire alarms. 

 

Following Damask 1, Damask II deployment was released to the Gulf of Oman and the 

Gulf of Hormuz in December 1990. Two of the three ships on this deployment 

departed the Gulf region in March 1991 and the other departed in May 1991. Among 

other exposures, some personnel on these ships were exposed to dust storms and 

smoke from oil fires. 

 

Operation Damask III involved the re-deployment of Her Majesty’s Australian Ship 

(HMAS) Darwin, from Operation Damask I, and the ship arrived in the Gulf in June 

1991. Personnel on this ship were possibly exposed to dust storms and smoke from oil 

wells. Throughout all deployments, there were no Australian fatalities. 

 

1.2 Health of Gulf War veterans 

After the war, veterans of the Gulf War from different countries began to report 

multiple symptoms across multiple body systems. Table 1 presents the most common 

symptoms reported in some of the large health studies of Gulf War veterans from 

several countries. 
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1.2.1 Prevalence of symptoms 

Table 1 shows that although the order of the 10 most frequent symptoms varied across 

the different cohorts, the type of symptoms listed were fairly similar. This indicated 

that symptom reporting was common among Gulf War veterans, regardless of the 

country of origin. Furthermore, symptom reporting among Gulf War veterans was 

significantly higher compared with that of other military personnel not deployed to 

the Gulf War.(5, 8-12)  

  

1.2.2 Medical disorders/conditions in Gulf War veterans 

Within the early years post-Gulf War, veteran health epidemiological studies were 

conducted to establish whether this excess symptom reporting by Gulf War veterans 

was a result of already known disorders/conditions or whether the symptom 

reporting resembled a new disease/condition/syndrome. Some of the epidemiological 

studies assessed the prevalence of diseases/conditions in Gulf War veterans and 

found that some symptom reporting could be explained by known 

diseases/conditions. (8, 10, 13-18)  
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Table 1: 10 most common symptoms reported by Gulf War veterans from international veterans’ health epidemiological 
studies 

Australian study(9) UK study(8) US DVA study(10) 
US Kansas Veteran 
Study (11) 

French study(16) 
Danish Peacekeepers 
study(5) 

N=1456 N=2735 N=15000 N= 2396 N=5666 N=686 

Feeling unrefreshed 
after sleep (66%) 

Feeling unrefreshed after 
sleep (56.1%) 

Runny nose (56%) 
Not feeling rested after 
sleep (42%) 

Headaches (82.9%) 
Concentration or memory 
difficulties (31.2%) 

Fatigue (66%) 
Irritability of outbursts of 
anger (55.2%) 

Headache (54%) Pain in joints (37%) 
Sleeping difficulties 
(70.9%) 

Abnormal feeling of fatigue 
(26.4%) 

Headaches (61%) Headaches (53.5%) 
Unrefreshing sleep 
(47%) 

Fatigue (36%) Irritability (68.8%) 
Awakening with a feeling of 
fatigue and exhaustion after a 
whole night’s sleep (25.2%) 

Sleeping difficulties 
(60%) 

Fatigue (50.7%) Anxiety (45%) 
Problems falling or 
staying asleep (33%) 

Backache (62.9%) 
Unusual feeling of fatigue 
during the day (24.8%) 

Irritability/outbursts of 
anger (57%) 

Sleeping difficulties 
(48.0%) 

Joint pain (45%) Sinus congestion (33%) 
Memory difficulties 
(56.0%) 

Depression or sadness (22.6%) 

Low back pain (52%) Forgetfulness (44.9%) Back pain (44%) 
Problems remembering 
recent information 
(32%) 

Fatigue (54.6%) 
Feeling of nervousness, 
irritability or agitation (21.0%) 

General muscular aches 
or pains (52%) 

Joint stiffness (40.0%) Fatigue (38%) 
Feeling irritable/angry 
outbursts (31%) 

Difficulty to find 
words (52.8%) 

Problems sleeping all night 
(19.8%) 

Flatulence or burping 
(46%) 

Loss of concentration 
(39.7%) 

Ringing in ears 
(37%) 

Numbness or tingling in 
extremities (29%) 

Numbness or 
tingling (45.3%) 

Problems falling asleep 
(19.4%) 

Forgetfulness (46%) 
Flatulence and burping 
(34.1%) 

Heartburn (37%) Headaches (29%) Gastralgia (42.7%) 
Repeated fits of headache 
(19.2%) 

Difficulty finding the 
right word (45%) 

Pain without swelling or 
redness in several joints 
(32.2%) 

Difficulty sleeping 
(37%) 

Eyes very sensitive to 
light (25%) 

Tinnitus (42.5%) 
Numbness or tingling in hands 
or feet (14.1%) 
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Since 2000, the US Institute of Medicine (IOM) has produced a number of reports on 

Gulf War veterans’ health, a series entitled ‘Gulf War and Health’.(19-28) For each report, 

a committee was convened to aggregate evidence on specific topics related to Gulf War 

veterans’ health including assessments of Gulf War exposures. Three of these reports, 

Volumes 4, 8 and 10,(22, 26, 28) have been dedicated to summarising the health effects of the 

1990-1991 Gulf War, particularly assessing symptom reporting and prevalence of 

diseases. The committees weighed the evidence and classified diseases and conditions 

into one of the following categories on the basis of the strength of available evidence for 

the association between Gulf War deployment and diseases: (i) sufficient evidence of a 

causal relationship; (ii) sufficient evidence of an association; (iii) limited/suggestive 

evidence of an association; (iv) inadequate/insufficient evidence to determine whether 

an association exists; and (v) limited/suggestive evidence of no association. The 

conditions classified in categories (i) and (ii) in the most recent IOM report -Volume 

10(28), were depression, (29) alcohol and substance abuse, (30) chronic fatigue, (8, 31) 

functional gastrointestinal symptoms (32) and post-traumatic stress disorder (33) (Figure 

1). 

 

In addition to the connections between Gulf War deployment and diseases presented by 

the IOM, epidemiological studies have also shown general health and wellbeing of Gulf 

War veterans to be worse than that of other military personnel.(34, 35) Symptoms of pain 

were also reportedly more common among Gulf War veterans than other military 

personnel.(36, 37)  
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Figure 1: Diseases/conditions with sufficient evidence for a causal relationship or 

association with Gulf War deployment 

 

However, even after considering known disorders and conditions such as post-traumatic 

stress disorder (PTSD) and chronic fatigue, excess symptom reporting was still 

observed.(26, 28, 38) Therefore this suggested that known diseases/conditions were 

inadequate in explaining excess symptom reporting. Further explorations of patterns 

inherent in Gulf War veterans’ symptom reporting were also conducted. This research 

involved using medical experts’ opinions and statistical methods, such as exploratory 

factor analysis (EFA) and latent class/cluster analysis (LCA) to establish a case 

definition for the multiple symptom reporting.(4, 18, 39-45) EFA is a statistical method of 

grouping together correlated variables, so as to reduce a large number of symptoms to 

fewer symptom groups.(46) LCA, on the other hand, groups together subjects with 

Gulf War 

veterans’ 

health 

Alcohol and 

substance use (30) 

Depression (29) 

Chronic fatigue (8, 31) 

Post-traumatic stress 

disorder (33) 

Functional gastrointestinal 

symptoms (32) 
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similar responses on a number of chosen variables.(47) For Gulf War veterans’ symptom 

reporting, both EFA and LCA were used to assess patterns of symptom reporting 

thereby identifying which symptoms were reported together or which Gulf War 

veterans had similar symptom reporting. The findings from these studies have indicated 

that although Gulf War veterans reported significantly more symptoms compared with 

military personnel not deployed to the Gulf War, the patterns of symptom reporting were 

similar in Gulf War veterans and other military personnel; and it was not considered 

that the symptom patterns resembled one specific disease nor could the symptom 

reporting be defined as a new disease/condition.  

 

1.2.3 Multisymptom illness 

As there was no specific disease that could fully describe Gulf War veterans’ symptom 

reporting, a case definition of this multiple symptom reporting was developed to assist 

in epidemiological assessment and aid diagnosis or treatment of veterans. A number of 

terms are used for this case definition, including multisymptom illness, chronic 

multisymptom illness, Gulf War illness or Gulf War syndrome. IOM(48) recommends the 

use of the term Gulf War illness to indicate the deployment to which the case definition 

was derived but our preference is to use the term multisymptom illness as the same 

illness is reportedly prevalent in veterans of other wars, including the Afghanistan and 

Iraq Wars(38, 49). 
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Three main case definitions have been proposed; the Haley syndrome definitions by 

Haley; (42) the Centers for Disease Control and Prevention (CDC) definition established 

by Fukuda et al.;(41) and the Kansas definition by Steele. (11)   

 

The Haley syndrome definitions (42) were the first to be published. These define 

multisymptom illness either mathematically using factor analysis or using a clinical 

definition. In the mathematical definition, veterans were grouped as cases if they had a 

factor score (50) (a composite value that is estimated from a number of variables and 

represents the person’s level on a latent/unmeasured variable/factor) greater than or 

equal to 1.5. The other definition, the clinical definition, defined MSI as the presence of 

five of eight signs or symptoms; namely fatigue, arthralgia or low back pain, headache, 

intermittent diarrhoea without bloody stools, neuropsychiatric complaints of 

forgetfulness, difficulty in concentrating, depression, memory loss, or easy irritability, 

difficulty in sleeping, low-grade fever and weight loss. In addition, cases were excluded 

if they had been diagnosed with medical or psychological conditions. 

 

The CDC definition,(41) which is the most commonly used definition, defines MSI as the 

presence of one or more chronic symptoms (for at least six months) from at least two of 

three categories namely fatigue, mood-cognition (symptoms of feeling depressed, 

difficulty remembering or concentrating, feeling moody, feeling anxious, trouble finding 

the right words or difficulty sleeping) and musculoskeletal (symptoms of joint pain, 

joint stiffness or muscle pain), where the two latter categories were identified in an 
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exploratory analysis of symptoms. This definition was compiled from a Gulf War 

veterans’ study comprised of a cohort of US Air Force military personnel who were still 

serving with the Defence Force at the time of the study.  

 

The third definition was derived from the Kansas Gulf War veterans’ Health Initiative 

Program (US), often referred to as the Kansas cohort. As a first step in defining 

multisymptom illness, Steele et al. (2000)(11) grouped together symptoms that were 

highly correlated and six groups with high internal reliability were identified; fatigue 

and sleep problems, pain symptoms, neurologic/cognitive/mood symptoms, 

gastrointestinal symptoms, respiratory symptoms and skin symptoms. Multisymptom 

illness was defined as present if a subject reported at least one symptom of moderate 

severity or ≥2 symptoms from the same group in at least three of the six symptom 

groups. This cohort comprised separated or retired military personnel who had been 

deployed to the Gulf War between August 1990 and July 1991.  

 

Due to the varied definitions used in epidemiological studies, the prevalence of 

multisymptom illness in Gulf War veterans has been varied, ranging from 14%(51) to 

62%(8). Regardless of these differences, there is consensus among studies that 

multisymptom illness prevalence in Gulf War veterans is significantly higher than in 

other military personnel not deployed to the Gulf, with prevalence differences ranging 

from 10%(51, 52) to 30%(41). The IOM(48) recommends the use of either the CDC or Kansas 

definitions because they “capture the most common symptoms” among the veterans.  
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1.3 Longitudinal changes in Gulf War veterans’ 

symptom reporting 

Longitudinal studies assessing Gulf War veterans’ changes in symptom reporting are 

scarce, and so little is known about the longer term consequences of high symptom 

reporting. A longitudinal study (with a four-year follow-up) conducted among UK Gulf 

War veterans reported that at follow-up, there was no significant change in total 

number of symptoms, although overall health of Gulf War veterans had improved, as 

indicated by change in other outcomes such as the 36-item Short Form (SF36) physical 

function subscale, prevalence of PTSD and fatigue.(53) However, Gulf War veterans’ 

health was still worse than that of other military personnel.(53) In another study among 

veterans from the US Gulf War Registry, Gulf War veterans’ symptom reporting was 

reportedly unchanged over time.(54) The other currently reported longitudinal studies of 

Gulf War veterans have not provided longitudinal comparisons of symptoms; for 

example US Gulf War veterans’ study among veterans from Fort Devens followed 

participants over three assessments but have reported on different outcomes from each 

assessment (55-57) and a US study, the National Cohort of Gulf War and Gulf Era 

Veterans, followed up their cohort over three health studies but  have not provided a 

longitudinal changes in symptom reporting for those participating at more than one 

study time point. (10, 34, 58) Therefore, because of the few studies assessing changes in 

symptom reporting over time, there is still a need for more research into the longer-term 

trajectories of symptom reporting among Gulf War veterans. 
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The longitudinal studies in the UK and US cohorts(34, 53, 54, 58-60) provided an insight into 

changes in symptom reporting and general health of Gulf War veterans compared with 

other military personnel but gaps in our understanding around longitudinal changes of 

Gulf War veterans symptomatology remained. Such questions included whether it was 

likely that symptom reporting by Gulf War veterans was transient; whether there were 

longer term health outcomes associated with high symptom reporting; and whether the 

pattern of symptom reporting by Gulf War veterans had manifested into a clearer 

pattern which could distinguish Gulf War veterans’ symptom reporting from that of 

other military personnel.  

 

The health of Australian veterans of the 1990-1991 Gulf War and a military comparison 

group was first assessed in 2000-2002 (Wave-1) and when a follow-up study of this 

cohort was established in 2011 (Wave-2), this provided an opportunity to investigate 

longitudinal changes in Gulf War veterans’ symptom reporting and the associated health 

effects.  

 

1.4 Research aims, questions and thesis outline 

The main aims of the research presented in this thesis were to investigate Australian 

Gulf War veterans’ symptom reporting 20 years post-war, with emphasis on 

longitudinal changes in symptom reporting as well as the associations between 
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symptom reporting and health service utilisation, chronic disease incidence, health-

related general health and quality of life.  

 

This thesis is presented in eight chapters. Chapter 1, within which this outline is 

contained, provides a background of the problem and a rationale for the research. 

Chapter 2 describes the Australian Gulf War veterans’ study cohort, participation rates 

for both the first and second waves, and the overall study methodology. Chapters 3-7 are 

results chapters and cover five research questions of the thesis as outlined below. The 

specific objectives of each chapter are also presented below. 

 

Chapter 3:  

Research question:  Has Gulf War veterans’ symptom reporting changed over time and 

   how do these changes compare with those of other military  

   personnel? 

Objective:  To investigate the prevalence, incidence and persistence of Gulf 

War veterans’ symptom reporting at Wave-2 and compare with 

other military personnel.  

Chapter 4:  

Research question:  Have the patterns of symptom reporting by Gulf War veterans 

changed over time? 
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Objective: To investigate inherent patterns of Gulf War veterans’ symptom 

reporting (i.e. as conveyed through factor analysis) at Wave-2 and 

compare those patterns with patterns observed at Wave-1 or 

observed in the comparison group.  

Chapter 5:  

Research question: What are the longer-term health effects of Gulf War veterans’ 

symptom reporting and how does it compare across veterans with 

different symptom reporting? 

Objective: to investigate whether Gulf War veterans can be grouped according 

to their patterns of symptom reporting. If so, compare incidence of 

chronic diseases, general health and wellbeing and prevalence of 

lifestyle risk factors across groups of Gulf War veterans. 

Chapter 6:  

Research question: How does the prevalence of MSI compare with that among other 

military personnel who were not deployed to the Gulf War? 

Objective: to synthesise literature on the prevalence of multisymptom illness 

in Gulf War veterans deployed to the 1990-1991 Gulf War and how 

it compares to that of other military personnel. 

Chapter 7 

Research question:  How does health service usage and disability compensation among 

those with MSI compare with that of other military personnel? 
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Objective:  To compare health service use and disability compensation for 

military personnel with multisymptom illness (but no chronic 

diseases) with that of military personnel (i) with chronic diseases 

(with/without multisymptom illness); and (ii) with neither 

multisymptom illness nor chronic diseases. 

 

The last chapter of the research, Chapter 8, discusses the findings of this research and 

how it can be useful for veterans, policymakers and researchers. 
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The Australian Gulf War Veterans’ Health Study 

The Australian Gulf War Veterans’ Health Study is a longitudinal study which has had 

two waves, a baseline (Wave-1) conducted in 2000-2003 and a follow-up (Wave-2) 

conducted in 2011-2012. Although this thesis is based on data collected from both waves, 

only those cohort members who participated at both time points are included. 

Additionally, the study included both males and females but only the health of males is 

reported in this thesis. Females were excluded because there were only a small number 

of female participants (i.e. with only 30 participating at Wave-2). 
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2.1 Cohort description, recruitment and participation 

2.1.1 Wave-1 of the Study 

Description of Wave-1 

In 2000, a health study was undertaken of Australian Defence Force personnel deployed 

to the Gulf War between August 1990 and September 1991. The main aim of this study 

was to investigate the health of Australian Gulf War veterans compared with that of a 

military comparison group. The study had multiple components, including a postal 

questionnaire, a comprehensive medical examination, blood work and a psychological 

assessment. With the exception of the postal questionnaire, participants were required 

to visit a Health Services Australia (HSA) Clinic in one of the ten locations across 

Australia. HSA was an organisation that specialised in work-related health, safety and 

travel; including workplace health and safety services, pre-employment assessments, 

medical assessments for government benefit, pension application and immigration 

purposes. Partial participation was permitted for those who were unable to attend the 

clinic for a health assessment. 

 

Cohort description 

The list of Gulf War veterans was compiled by DVA from the Gulf War Nominal Roll. 

All Gulf War veterans (N=1871), who were not known to be deceased, were invited to 

participate in the study and this comprised 1808 veterans. The majority of these veterans 

were from the Navy (84%) while 7% were from the Army and 9% from the Air Force. 



Chapter 2: Methods 

 

  ~~19~~ 

 

Over three quarters (80.5%) of the veterans participated (i.e. completed all components 

of the study or the postal questionnaire only) and there were 6.6% refusals. Some of the 

non-participants were non-responders (i.e. n=3.8%; contact details were believed to be 

accurate but despite all contact efforts they could not be contacted) or not contactable 

(i.e. n=4.8%; there was evidence that suggested that the available contact details were 

incorrect and the veterans had not received the study invitation packages).  

 

With the help of the researchers, DVA randomly selected the comparison group from the 

26456 military personnel who were serving in the Australian Defence Force at the time 

of the Gulf War, and were eligible for Gulf War deployment, but were not deployed. It 

was postulated that participation rate in the comparison group would be low (i.e. 60%), 

hence more comparison group members than Gulf War veterans were selected. These 

military personnel were frequency matched to Gulf War veterans on age, sex, military 

rank and branch of service, and a sample size of 4604 was obtained. The Wave-1 

participation rate in the comparison group was 56.8%. About a fifth (17.8%) refused to 

participate, 4.5% were non-responders and 8.9% were not contactable.  

 

Participant recruitment process 

A study invitation pack was compiled which included invitation letters from the 

Minister of Veterans Affairs, the study’s Consultative Forum, Monash University and 

HSA study team; an Explanatory statement, a consent form, a questionnaire and the 

study team’s contact details. The Consultative Forum was a group of veteran 
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representatives from several veteran groups and service bodies which was established to 

provide a link between the study team and the veteran and service communities. The 

study invitation packs were mailed out in batches and the first reminder pack, which 

was similar to the first invitation pack, was sent two weeks after the dispatch of the 

initial package. To increase recruitment rates, follow-up phone calls were made if no 

response was received two weeks after initial reminder. A number of strategies were 

employed to increase participation and these included searching multiple sources (e.g. 

Electoral Roll, Telstra White pages and Health Insurance Commission databases) for 

update-to-date contact details; country-wide media publications (e.g. television and 

newspaper); the inclusion of a personally addressed letter from the Minister of Veterans’ 

Affairs; and arranging for the Department of Defence to allow serving members to 

participate in the study when on duty. 

 

2.1.2 Wave-2 of the Study 

Description of Wave-2 

In 2011-2012, the second wave of the Gulf War Veterans’ Health Study was conducted. 

The overall aim of this study was to assess the longer-term health sequelae of Gulf War 

deployment. This wave also included multiple components; a postal questionnaire, a 

telephone administered psychological interview and data linkages to DVA and Medicare 

Australia. 
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Cohort description 

All Wave-1 study participants (i.e. those who had at least completed the questionnaire) 

were invited to participate at Wave-2, excluding those known to be deceased or who 

had refused further participation at Wave-1 or whose mailing addresses could not be 

verified. Participation at Wave-2 was lower than at Wave-1. On the basis of those Wave-

1 participants who were presumed contactable at Wave-2, participation rate was 53.6% 

among Gulf War veterans and 46.6% in the comparison group. A summary of Wave-2 

participation is presented in Figure 2.  

 

 

Figure 2: Summary of cohort participation at Wave-2 
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Participant recruitment process 

A study invitation pack comprising a letter from the study’s Chief Investigator, an 

endorsement from the Repatriation Commissioner, a letter from the study’s Advisory 

Committee, the study’s Explanatory statement, a consent form, a questionnaire, a reply 

paid envelope and the Australian Defence Human Research Ethics Committee’s 

Guidelines for Volunteers was mailed to all 2713 potential participants. A reminder 

postcard was sent to non-responders three weeks after the dispatch of the initial 

invitation pack. If no response was received in three weeks, a follow-up pack was sent 

which contained a letter from the study’s Chief Investigator, a questionnaire, the consent 

form, a reply paid envelope and the Explanatory statement.  

 

Wave-2 contact details were mainly sourced from Wave-1 data. However, in 2007-2008 

participants with stored blood samples from Wave-1 were contacted with regards to 

future storage of their samples, and 75% responded. These data provided more up-to-

date contact information. In addition to multiple reminders, recruitment was also 

maximised by checking the Electoral Roll and attempting telephone contact in order to 

obtain updated addresses. 
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2.2 Ethical considerations 

Wave-1 Participant Consent and Ethics Approvals 

Participants provided informed written consent (consent form attached in Appendix A). 

An Explanatory statement was provided, which described the aims of the study, the 

extent of participant’s involvement, potential risks and inconveniences of participation, 

confidentiality and privacy, contact details of the study team and the Advisory 

Committee (a group appointed by DVA whose responsibilities were to provide advice on 

the conduct of the study, promote the study and inform their represented groups about 

the study). On the consent form, participants could agree to participate to all or some of 

the study’s components.  

 

The study received ethics approval from the following Ethics Committees: 

 Australian Defence Medical Ethics Committee 

 DVA Human Research Ethics Committee 

 Monash University’s Standing Committee on Ethics in Research Involving Humans 

 

Wave-2 Participant Consent and Ethics Approvals 

Similar to Wave-1, participants provided informed written consent (consent form 

attached in Appendix B). An Explanatory statement that described the study was 

provided to participants. It explicitly explained the benefits of the study, who was 

participating, what participation involved and that participation was voluntary, risks 
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and inconveniences of participation, confidentiality and privacy, how the results would 

be disseminated and contact details of the Monash University research  team and the 

Ethics Committees. Participants were given an option to consent separately to 

completing the postal questionnaire, the over-the-phone psychological interview and 

giving researchers access to their Medicare Australia records and DVA-held health data 

through record linkage. 

 

The study received ethics approval from the following Ethics Committees: 

 Australian Defence Human Research Ethics Committee  

 DVA Human Research Ethics Committee  

 Monash University Human Research Ethics Committee  

 Department of Human Services External Request Evaluation Committee (Medicare) 

 

2.3 Data collection  

2.3.1 Wave-1 data collection 

Postal questionnaire 

The postal questionnaire administered at Wave-1 asked about demographic 

characteristics of participants (e.g. gender, marital status, date of birth and highest 

education attained), health outcomes (e.g. symptom reporting), health behaviours (e.g. 

smoking status), civilian occupations post-1991, military deployments post-1991 and 
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military service exposures (during the Gulf War or elsewhere). The questionnaire is 

attached in Appendix C. 

 

Medical assessment 

Wave-1 included a comprehensive medical assessment. All Wave-1 participants were 

invited to attend a health assessment at a HSA clinic, although some health assessments 

were conducted off-site where mobile assessors were required. At the clinic, participants 

were assessed by a nurse, clinical psychologist and a medical doctor.  

 

The clinical psychologist assessed participants for probable presence of psychological 

conditions including depression and PTSD. In doing so, the psychologist administered 

the Composite International Diagnostic Interview version 2.1 (CIDI)(61), which is a 

structured interview designed for assessment of mental disorders for epidemiological, 

clinical and research purposes. The CIDI instrument contains 11 questionnaires/modules, 

for different mental conditions, which score whether a participant satisfies the 

diagnostic criteria for the particular condition. The diagnostic criteria are based on the 

10th revision of the International Classification of Diseases (ICD-10)(62) and the 4th 

edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)(63). The 

CIDI is useful for assessing prevalence, burden and severity of mental disorders. The 

interview is designed to be administered by trained clinicians and non-clinicians.  Six of 

the eleven questionnaires/modules were administered (i.e. somatoform and dissociative 
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disorders, anxiety disorders including PTSD, depressive and dysthymic disorders, manic 

and bipolar affective disorders, and psychoactive substance use disorders). 

 

The medical doctors conducted a medical assessment of participants including a 

physical examination (e.g. respiratory, neurological, musculoskeletal and skin 

examinations), a review of the self-reported medical conditions in the postal 

questionnaire and supervision of a fitness test. The doctors were blinded as to whether 

participants had been to the Gulf War or not. 

 

2.3.2 Wave-2 data collection 

Postal questionnaire 

The Wave-2 questionnaire asked about participant characteristics, health outcomes (e.g. 

symptom reporting), health-behaviours (e.g. smoking status), military service and 

civilian employment since Wave-1. The Wave-2 postal questionnaire is attached to 

Appendix D.  

 

Psychological interview 

The same CIDI version as that used at Wave-1 was administered at Wave-2, and the 

same six modules as at Wave-1 were administered at Wave-2. The interviews were 

conducted over the phone by trained interviewers, who were blinded to whether 

participants were Gulf War veterans or not. The interview also contained additional 
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questions for the assessment of eating disorders, schizophrenia, psychoses and 

intermittent explosive anger disorder. 

 

Data linkage with DVA and Medicare Australia 

DVA and Medicare Australia data linkages were undertaken only at Wave-2 to obtain 

more objective data on participants’ health service use. Identifying information of 

participants who had given consent to DVA linkage and/or Medicare linkage were 

submitted to the respective institutions for linkages to their health-related databases. 

The identifying information included names, date of birth, addresses and any previous 

names as well as Medicare or DVA client numbers where they were available. The 

linkage requested health service use data accumulated between 1st of January 2001 and 

15th of August 2012. 

 

The linkage to Medicare Australia included access to data from two of its databases, the 

Medicare Benefits Schedule (MBS) and the Pharmaceutical Benefits Scheme (PBS). 

Medicare Australia is an entity of the Australian Government and it provides a wide 

range of healthcare services to all Australian residents. The MBS is a listing of healthcare 

services that are subsidised by Medicare.(64) Data received from the MBS included details 

of the subsidised service (i.e. the date the health service was provided, classification of 

the service provided), the service provider and costs of the service. The PBS is a database 

of pharmaceuticals dispensed to the public at subsidised prices(65). Data received from 

the PBS included the description of the dispensed medication, date dispensed, costs of 
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prescription, details of the prescriber and the Anatomical Therapeutic Chemical (ATC) 

Code of the prescription. 

 

Data linkage with DVA was targeted at health-related data that was held by the 

Department. The cohort was linked to six sets of data including details of disability 

compensation claims submitted by veterans to DVA, DVA-held MBS data, Repatriation 

Pharmaceutical Benefits Scheme (RPBS; contains items on the PBS and additional 

pharmaceuticals that are only subsidised to approved military personnel), DVA-funded 

hospitalisation, DVA treatment card history (the cards that allow veterans to receive 

subsidised healthcare or pharmaceuticals) and data on other medical treatment 

subsidised by DVA. Hospitalisation data was only available for the period January 2007 

to August 2012. 

 

2.3.3 Summary of collected data relevant for this research 

Listed in Table 2 are the different data collected in the two waves and were used in 

results Chapters 3-7 of this thesis. The main differences between Wave-1 and Wave-2 

data collection techniques was the inclusion of a comprehensive face-to-face medical 

assessment with blood tests at Wave-1 but not Wave-2 and the inclusion of Medicare 

and DVA data linkages at Wave-2 but not Wave-1. In addition, the psychological 

interview was administered face-to-face by a psychologist at Wave-1 but at Wave-2 it 

was administered over the phone by trained interviewers. 
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An important health outcome for the research presented herein was the 63-item 

symptom questionnaire, which included respiratory, cardiovascular, musculoskeletal, 

dermatological, gastrointestinal, genitourinary, neurological, neuropsychological, 

cognitive and psychological symptoms. Participants were asked about the occurrence of 

symptoms in the past month and, if symptoms were experienced, to indicate whether 

the symptoms were mild, moderate or severe in nature. The symptom list was based on 

the symptom questionnaire developed and used by the UK King’s College Gulf War 

Illness Research Unit, which was developed from the Hopkins Symptom Checklist(66). It 

also included some symptoms used in other overseas symptom prevalence surveys. 

Similar symptom questionnaires and symptoms have been used in a number of overseas 

postal surveys investigating the health of their country’s Gulf War veterans. 
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Table 2: Description of sources of data from Wave-1 and Wave-2  

Data Source Description of data collected (relevant to this thesis) 

 Wave-1 Wave-2 

Postal questionnaire  demographic characteristics (age, highest education level 

attained, marital status) 

 Short Form 12-tem Health Survey (SF-12) version 1 (67), 

which is a validated questionnaire for assessing general 

mental and physical health. (Questions G1-G7)  

 63-item symptom checklist  (items 1-63 of Question G20)  

 Doctor diagnosed/treated medical conditions - Participants 

were asked to indicate whether or not they were diagnosed 

or treated for each of 58 medical conditions, and if so, 

indicate the year they were first diagnosed and whether or 

not they were treated in the year preceding the study. 

(Question G21) 

 Smoking history (Questions G28-G30) 

 Alcohol use measured using the World Health 

Organization's Alcohol Use Disorders Identification Test 

(AUDIT),(68) which is a screening tool used to identifying 

hazardous or harmful alcohol consumption. (Questions G31-

G40) 

 demographic characteristics (age, education) (Questions 

A1-A4) 

 Short Form 12-item Health Survey (SF-12) version 1 for 

general health and wellbeing. (Questions D1-D8) 

 63-item symptom checklist  (Question D10) 

 Doctor diagnosed/treated medical conditions - list of 

medical conditions that could have been treated or 

diagnosed between Wave-1 and Wave-2. (Question D29) 

 Hospitalisations in the 12-months preceding Wave-2 

(Question D30) 

 Consultations with health professionals (except general 

practitioners and specialist medical doctors) and hospital 

related visits in the 12 months preceding Wave-2, 

excluding hospitalisations.  (Question D31) 

 Smoking history (Question H1) 

 Alcohol use measured using the World Health 

Organization's Alcohol Use Disorders Identification Test 

(AUDIT),(68) which is a screening tool used to identifying 

hazardous or harmful alcohol consumption. (Questions 

H2)Health-related quality of life which was measured 

using the World Health Organisation Quality of Life 

Questionnaire (WHOQoL-Bref)(69) (Question J3-J23) 

 Self-reported measured weight, waist circumference 

(Section K) 
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Psychological interview using the 

Composite International 

Diagnostic Interview version 

2.1(61) 

 12-months major depression 

 12-month post-traumatic stress disorder.  

 

The interview was conducted face-to-face with a psychologist. 

 12-months major depression  

 12-months post-traumatic stress disorder.  

 

The interview was conducted over the phone by trained 

interviewers. 

Medical assessment by a 

registered nurse 
 height, weight and waist circumference measured by a 

registered nurse. 

N/A 

Data linkage with Medicare 

Australia, specifically the 

Medicare Benefits Schedule and 

the Pharmaceutical Benefits 

Scheme 

N/A  general practitioner consultations 

 specialist doctor consultations 

 pharmaceuticals dispensed 

Data linkage with the health 

database held by the Department 

of Veterans Affairs (DVA) 

N/A  general practitioner consultations 

 specialist doctor consultations 

 pharmaceuticals dispensed through the Repatriation 

Pharmaceutical Benefits Scheme (RPBS) 

 list and details of disability compensation claims 

submitted to DVA, including whether or not the claims 

were accepted, the disability and service the claims were 

for. 
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2.4 Statistical analysis 

A range of statistical methods were used to address each of the objectives and are 

outlined in detail in Chapters 3-7. In summary, categorical outcomes were summarised 

using frequencies and percentages, while continuous/interval data were summarised as 

means with their standard deviations or as medians (with their lower and upper 

quartiles) when the data were skewed.  

 

To establish the relationship between categorical outcomes and participant 

characteristics and other health outcomes, a number of regression techniques were used 

to either estimate risk ratios or odds ratios. In Chapter 3 log-binomial regression(70) was 

used to investigate three binary outcomes; (i) the presence of symptoms reported as 

either present or absent; (ii) persistence of symptoms reported as either persistent (if 

reported both at Wave-1 and Wave-2) or not persistent; and (iii) new reporting of 

symptoms defined as either incident (if the symptom was not reported at Wave-1 but 

was reported at Wave-2) or absent. Log-binomial regression(74) was chosen because it is 

a good estimator of prevalence/risk ratios. In Chapters 5 and 7, logistic regression(74) was 

used instead to establish the relationship between binary outcomes and participants 

characteristics and other health outcomes to allow uniform reporting estimates because 

other outcomes were analysed using extensions of logistic regression (i.e. nominal and 

ordinal regression). Nominal regression was used for nominal outcomes (e.g. smoking 

status) and ordinal regression (e.g. body mass index) was used for ordinal data. (75) 
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Linear regression models(76) were used to establish the relationship between continuous-

scale items (e.g. SF-12 scores and quality of life scores in Chapter 5) and predictors (e.g. 

age, rank, study group). However, when the data were skewed (particularly count data 

e.g. number of general practitioner consultations) and summarised as medians, 

unadjusted robust (median) regression (77) was used to compare medians across groups 

of categorical variables.  

 

In Chapter 4, exploratory factor analysis(71) was used to examine patterns of symptoms 

at Wave-1 and Wave-2 while Tucker’s Congruence Coefficient(72) was used to compare 

the factor structures across study groups and time. Negative binomial regression(73) was 

used to compare counts of symptoms across study groups. Chapter 6 presents results of 

the systematic review and meta-analysis. The review was conducted following the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

guidelines(78), while random effects models (using the method of DerSimonian and 

Laird)(79) were used to produce pooled odds ratios.  

 

Most of the analyses were conducted using Stata Statistical Software version 13.0 

(StataCorp, Texas). The other software used were MPlus V.7 (Muthén & Muthén, 1998–

2012) for exploratory factor analysis and Excel’s add-in called Meta XL (Meta XL 1.3, 

EpiGear International Brisbane, Australia) was used to obtain pooled odds ratios in the 

systematic review. 
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As reporting of multiple symptoms remains a health concern among Gulf War veterans, 

longitudinal assessment of symptom reporting is important in monitoring changes in health 

of this group of veterans. In this chapter, results from longitudinal assessment of symptom 

reporting are presented by comparing Gulf War veterans’ symptom reporting at Wave-1 and 

Wave-2 with symptom reporting in the comparison group. The measures of change in 

symptom reporting were: 

 Change in prevalence of each symptom from Wave-1 to Wave-2; 

 Comparison of Wave-1 and Wave-2 prevalence gap. The prevalence gap was calculated 

for each symptom and was equal to the symptom prevalence difference between Gulf 

War veterans and the comparison group; 

 An assessment of individual participant’s change in symptom reporting, which was 

reported as symptom incidence (new reporting of a symptom at Wave-2) and 

persistence (reporting of a symptom at both Wave-1 and Wave-2).  

The results from this assessment were published in the American Journal of Industrial 

Medicine.  

Chapter 3: Longitudinal 

changes in symptom 

reporting 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~36~~ 

 

 

Declaration for Thesis Chapter 3 
 

Declaration by candidate 
 

In the case of Chapter 3, the nature and extent of my contribution to the work was the 
following: 

Nature of 
contribution 

Extent of 
contribution 
(%) 

Initiation and development of the research question; contributed to 
implementation of the Wave-2 study; designed the manuscript; analysed the data; 
drafted and finalised the manuscript. 

80% 

 
The following co-authors contributed to the work. If co-authors are students at Monash 

University, the extent of their contribution in percentage terms must be stated: 

Name Nature of contribution Extent of 
contribution 
(%) for 
student co-
authors only 

Andrew B Forbes Designed the Wave-1 and Wave-2 studies; provided statistical 
analysis guidance; assisted in the preparation of the 
manuscript and reviewed the manuscript. 

 

Helen L Kelsall Designed the Wave-1 and Wave-2 study; contributed to 
questionnaire design; assisted in the preparation of the 
manuscript and reviewed the manuscript. 

 

Jillian F Ikin Designed the study; contributed to questionnaire design; 
coordinated the study and reviewed the manuscript. 

 

Malcolm R Sim Designed the Wave-1 and Wave-2 study; contributed to 
questionnaire design, assisted in the preparation of the 
manuscript and reviewed the manuscript. 

 

 

The undersigned hereby certify that the above declaration correctly reflects the nature and 

extent of the candidate’s and co-authors’ contributions to this work.  

 
Candidate’s 
Signature 

 

 

Date 

28/03/2016 

 
Main 
Supervisor’s 
Signature 

 Date 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~37~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~38~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~39~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~40~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~41~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~42~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~43~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~44~~ 

 

  



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~45~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~46~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~47~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~48~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~49~~ 

 

  



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~50~~ 

 

  



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~51~~ 

 

  



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~52~~ 

 

 

 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~53~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~54~~ 

 

  



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~55~~ 

 

 
 



Chapter 3: Longitudinal changes in symptom reporting  

 

  ~~56~~ 

 

 

 

 



Chapter 4: Factor patterns 

 

  ~~57~~ 

 

 

 

 

In Chapter 3 we found that overall symptom persistence was similar for Gulf War 

veterans and the comparison group but symptom incidence was higher in Gulf War 

veterans for half the symptoms. However, the differences between the two groups were 

not large enough to increase the prevalence gap. An important question related to these 

findings was whether there were specific symptomatology patterns among Gulf War 

veterans at Wave-2, and if patterns were present, a further question was related to 

comparability of Wave-1 and Wave-2 patterns. At Wave-1, Forbes et al. (40) carried out 

exploratory factor analysis on 62 of the 63 symptoms (excluding one symptom with very 

low prevalence) and showed that the patterns of symptoms reported by Gulf War 

veterans in this cohort exhibited three groups of symptoms; one group with symptoms 

reflecting psychophysiological distress, and the other two groups reflected cognitive 

distress and arthro-neuromuscular distress. In addition, these patterns were also present 

in the comparison group. Therefore in this chapter, the main aim was to compare Wave-

1 and Wave-2 symptom patterns through factor analysis so as to establish whether the 

Chapter 4: Changes in 

patterns of symptom 

reporting 
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patterns of symptoms had changed over time. If the symptom patterns were found to be 

stable, a secondary objective was to compare levels of symptom reporting for each 

identified factor. This Chapter used data from the Wave-1 and Wave-2 postal 

questionnaires. 

 

The manuscript from the assessment of symptom patterns presented in this Chapter 

was published in Occupational and Environmental Medicine journal.
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This Chapter explores the longer term health outcomes of high symptom reporting, 

which are particularly important as Chapter 3 showed that symptom reporting 

increased over time and the results from Chapter 4 indicated an increase in 

psychophysiological distress.  

 

Previous international research on the prevalence of symptoms has indicated that 

symptom reporting is prevalent only among a proportion of Gulf War veterans, with at 

least 35% unaffected veterans. (12, 15, 18, 80, 81) Hence the first objective of this Chapter was 

to group Gulf War veterans according to their symptom reporting. Unlike in Chapter 4 

where we examined groupings of correlated symptoms through factor analysis, in this 

Chapter we sought to group participants with similar symptom reporting. It was 

hypothesised that groups of Australian Gulf War veterans with different symptom 

reporting existed; where symptom reporting patterns across groups could differ by 

Chapter 5: Incidence of 

chronic diseases at 

follow-up 
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types of symptoms reported e.g.  anatomically or physiologically related symptoms, or 

symptom reporting could differ by the number of symptoms reported. Therefore latent 

class analysis was used to identify these groups of veterans, and no assumptions about 

the groups were made. 

 

After the identification of groups of veterans, the second objective was to compare 

longer term incidence of chronic diseases and prevalence of lifestyle risk factors 

across these groups.  

 

The results from this research were accepted for publication in the Journal of 

Occupational and Environmental Medicine. 
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Web File  

 
Figure 1: Estimated probability of symptom reporting by group
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Web File - Table 1: Prevalence of symptoms at Wave-1, arranged according to frequency of 
symptoms in the group with high symptom reporting 

Symptom 

Magnitude of symptom reporting 

Low 

N=272 

Moderate 

N=328 

High 

N=80 

% % % 

Sleeping difficulties  23.9 71.6 100.0 

Unrefreshed after sleep 23.9 89.6 98.8 

Fatigue 31.6 84.1 97.5 

Loss of concentration 5.1 56.4 97.5 

Forgetfulness  11.8 60.1 96.3 

Difficulty finding the right word  14.3 59 96.3 

Avoiding doing things or situations  5.9 38.1 93.8 

Muscle aches or pains  24.4 64.0 92.5 

Irritability/outbursts of anger  25.1 72.9 91.3 

Stiffness in several joints  14.3 47.0 91.3 

Pain in several joints without swelling or redness 11.0 42.1 88.8 

Headaches 33.8 72.6 87.5 

Feeling jumpy/easily startled 0.4 24.7 85.0 

Low back pain   26.1 64.6 82.5 

Feeling distant or cut-off from others 2.2 28.7 81.3 

Flatulence or burping  18.4 57.3 78.8 

Shortness of breath  9.9 33.8 72.5 

Itchy or painful eyes  13.3 45.4 72.5 

Distressing dreams 1.1 22.9 72.5 

Rash or skin irritation 19.2 40.5 70.0 

Ringing ears 12.9 35.1 68.8 

Rapid or pounding heart beat 6.6 19.5 65.0 

Tingling or burning sensation in hands/feet  7.4 20.1 65.0 

Dry mouth 4.4 14.4 65.0 

Indigestion 8.8 28.7 63.7 

Loss of interest in sex  4.8 26.5 63.7 

Chest pain 7.7 24.3 60.0 

Increased sensitivity to noise  5.2 15.2 60.0 

Night sweats  6.6 18.3 60.0 

Loss of or decrease in appetite  2.2 10.1 56.3 

Loss of balance or coordination  0.4 6.1 55.0 

Diarrhoea 11.0 30.2 53.8 
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Symptom 

Magnitude of symptom reporting 

Low 

N=272 

Moderate 

N=328 

High 

N=80 

% % % 

Alcohol intolerance 4.0 16.5 51.3 

Stomach cramps 4.8 16.5 50.0 

Persistent cough  7.4 18.3 50.0 

Increased sensitivity to light  3.7 14.0 50.0 

Feeling disoriented 1.1 4.3 48.8 

Problems with sexual functioning  2.9 13.5 47.5 

Sore throat 10.3 33.2 46.3 

Dizziness or blackouts  2.6 11.9 46.3 

Loss of sensation in hands/feet  1.8 13.4 45.6 

Feeling feverish 1.8 6.1 45.0 

Nausea 2.2 5.2 45.0 

Passing urine more often 2.6 10.7 42.5 

Wheezing 4.8 13.8 41.3 

Shaking 3.3 11.3 40.0 

Skin infections 6.3 10.7 36.3 

Constipation  1.1 10.4 35.4 

Mouth ulcers 5.9 17.7 35.0 

Difficulty speaking  1.5 1.8 33.8 

Toothache 2.6 14.9 32.5 

Unintended weight gain > 4kg 5.9 13.4 30.4 

Double vision 1.5 7.0 28.7 

Tender/Painful swelling of lymph glands  0.7 7.3 27.8 

Increased sensitivity to smell  0.7 4.9 26.3 

Lump In throat 0.0 4.9 24.1 
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Multisymptom illness, a case definition for Gulf War veteran’s symptom reporting, is 

often used to summarise the high symptom reporting presented in Chapters 3-5.  A 

number of cross-sectional studies investigating the prevalence of multisymptom 

illness in Gulf War veterans have been published since 1998. We conducted a 

systematic review and meta-analysis with the aim obtaining a pooled estimate of the 

difference in the prevalence of multisymptom illness between Gulf War veterans and 

other military personnel. 

 

The investigations resulted in a manuscript that was accepted for publication in the 

Journal of Occupational and Environmental Medicine.  
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Supplementary material 

 
Web Figure 1. Funnel plot with 95% CI intervals for the log(odds ratio) of the meta-

analysis of multisymptom illness in Gulf War veterans compared to non-deployed military 

personnel 
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An understanding of health service utilisation is important in the management of 

diseases/conditions and informs consumers (e.g. veterans), policy makers including 

Government, Department of Defence and Department of Veterans’ Affairs, as well as 

health service providers.(82) Given that MSI affects a considerable proportion of Gulf 

War veterans and other military personal, as observed in Chapter 6, it is therefore 

important to examine health service utilisation among military personnel with 

multisymptom illness. In this Chapter, the first objective was to identify health 

services used by military personnel with multisymptom illness and compare these 

with usage by other military personnel. We used two comparison groups of other 

military personnel; one group with chronic diseases with or without multisymptom 

illness and a healthier group with neither MSI nor chronic diseases.  

 

As disability compensation is likely to influence health service utilisation, (83) our 

second objective was to investigate whether disability compensation claims among 

Chapter 7: Health service 

use/Disability claims and 

Multisymptom Illness  
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military personnel with multisymptom illness was any different to that of the two 

comparison groups.  

 

In this Chapter, data collected at Wave-2 from Medicare and the Department of 

Veterans’ Affairs together with that collected through the postal questionnaire were 

used.  

 

The results from these investigations led to a manuscript that was submitted to the 

Medical Care journal.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
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ABSTRACT 

Objective: Multisymptom illness (MSI) is prevalent among military cohorts but little 

is known about their healthcare. We compared health service utilisation and 

disability claims among military personnel with MSI (but no chronic diseases), those 

with chronic diseases and those without MSI or chronic diseases. 

Methods: Personnel with MSI, identified using a modified Centers for Disease 

Control and Prevention MSI definition, and the other two groups were identified 

from a Gulf War veterans’ study conducted in 2000-2003(Wave-1). In 2011-

2012(Wave-2), the cohort was linked to the national Medicare and Department of 

Veterans’ Affairs(DVA) databases to obtain health service utilisation and disability 

claims data recorded between 2001-2012. 

Results: More personnel with MSI, than those with neither MSI nor chronic diseases, 

had visited a general medical practitioner (risk ratio [RR]=1.24, 95% confidence 

interval [CI]=1.11,1.39) or was hospitalised (RR=2.01, 95% CI=1.44,2.80) in the 12-

months preceding Wave-2 or had consulted a psychiatrist, gastroenterologist, 

neurologist or respiratory physician in the 10 years prior to Wave-2. Significantly 

more DVA disability claims were reported among personnel with MSI(44.3%) than 

those without MSI(27.2%; RR=1.54, 95% CI=1.23,1.93). No significant differences were 

observed between participants with MSI and those with chronic diseases for health 

service utilisation and number of disability claims.  

Conclusion: Military personnel with MSI had significantly higher health service use 

and disability claims than those with neither MSI nor chronic diseases but were 
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comparable to personnel with chronic diseases. Hence recognition of the high health 

service needs of personnel with MSI is important to ensure adequate provision of 

health services.  

 

Keywords: multisymptom illness, health service use, compensation 
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INTRODUCTION 

Multisymptom illness (MSI), sometimes referred to as chronic MSI or Gulf War 

illness, is a major health problem among Gulf War veterans. (1) Recent reports have 

suggested that this condition is also prevalent among personnel returning from more 

recent Iraq and Afghanistan deployments.(2, 3) The main characteristic among 

personnel with MSI is the reporting of multiple symptoms that cannot be explained 

pathologically or by a disease. While there exists evidence on the prevalence of MSI, 

less is understood about health service use among those with MSI. The existing 

meagre evidence suggests increased clinic visits among those with MSI compared 

with those without MSI.(4)  However, little is known about other health service use 

outcomes such as consultations with specialist doctors or allied health professionals 

(e.g. physiotherapist, chiropractor and social workers). 

 

Although research into MSI has been undertaken for over 20 years, lack of agreement 

on the aetiology or diagnosis may mean that military personnel with this condition 

may not be successful in claims for disability compensation as some compensation 

schemes require a doctor’s diagnosis or known aetiology for a claim to be accepted. 

Disability claims and compensation can also be used as indicators of health status and 

disability. Therefore, where data is available, it is important to investigate the 

outcomes of disability claims in military personnel who develop MSI.   
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Using self-report and linkage data from a longitudinal study of Gulf War veterans and 

a service, age and rank-matched military comparison group, we compared health 

service use and disability compensation claims among military personnel categorised 

into three mutually exclusive groups: personnel with MSI (but without chronic 

diseases), personnel with chronic diseases (who may or may not exhibit symptom 

reporting identical to MSI) and personnel with neither MSI nor chronic diseases. 

 

METHODS 

Cohort description 

In 2000-2003 (Wave-1), a cohort comprising all Australian veterans of the 1990-1991 

Gulf War and a military comparison group (military personnel who were serving in 

the Australian Defence Force at the time of the Gulf War but not deployed to the Gulf 

War) was compiled. In a follow-up study (Wave-2) (results not shown here) there 

were no significant differences in health service use between Gulf War veterans and 

the comparison; and at Wave-1 about one-in-five (16%) participants in the 

comparison group were classified as having MSI.(5) Therefore, as the primary 

research questions in this paper were related to health service utilisation and 

disability claims among military personnel with MSI (but no chronic diseases) 

regardless of Gulf War deployment status, herein Gulf War veterans and the 

comparison group were combined.  
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Participation at Wave-1 was 66.2%. Details of recruitment were published earlier. (6, 

7) In 2010-2011, Wave-1 participants (N=2779) who were not known to be deceased 

and whose contact information was available, were invited to participate at Wave-2. 

Participation at Wave-2 was 50%. Female participants comprised about one percent 

hence only data for male participants are presented. A detailed description of the 

Wave-2 recruitment process is published elsewhere. (8) 

 

Data collection 

At Wave-2, health service use, dispensed pharmaceuticals and disability data for the 

period 01 January 2001 to 15 August 2012 were obtained through linkages of 

consenting participants to routinely collected data held by Medicare Australia and 

the Australian Department of Veterans’ Affairs (DVA) (including the Repatriation 

Pharmaceutical Benefits Scheme, RPBS). Collective data obtained from linkages with 

these databases included general medical practitioner (GP) consultations, medical 

specialist doctor consultations and dispensed medications. A questionnaire was also 

administered to collect additional data that was unavailable through data linkages, 

including hospital-related visits and visits to allied health professionals (particularly 

visits to a physiotherapist, hydrotherapist, chiropractor, audiologist, audiometrist, 

social/welfare worker and alcohol/drug worker visits). 

 

Participants’ demographic characteristics, military service, general health and 

wellbeing (assessed using the mental-health component scale (MCS) and physical-
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health component scale (PCS) of the 12-item Short-Form Health Survey; SF-12 (9)), 

symptom reporting and doctor diagnosed medical conditions were collected at 

Wave-1 though a postal questionnaire. Psychological outcomes were assessed at 

Wave-1 using the Composite International Diagnostic Interview (CIDI) version 2.1 

according to DSM-IV criteria. (10) Detailed information on the administration of the 

CIDI has been presented previously. (6) 

 

Data Linkage 

Medicare Australia (11) is a Government funded program for all Australian residents 

and it covers a wide range of healthcare services. The cohort was linked to two of 

Medicare’s databases; the Medicare Benefits Schedule (MBS) (12) and Pharmaceutical 

Benefits Scheme (PBS). (13) The MBS lists all healthcare services subsidised by the 

government under the Medicare Scheme. The PBS lists medicines dispensed in 

Australia at a Government-subsidised price. Data from the RPBS, which contains a 

list of pharmaceuticals identical to those on the PBS and additional pharmaceuticals 

that are only dispensed to eligible military personnel, was obtained through data 

linkage with DVA.  

 

Additionally, the DVA linkage provided data on disability compensation claims, 

which are claims for compensation that war veterans or military personnel submit to 

DVA for injuries or diseases or conditions occurring as a result of their military 

service. It is possible for personnel to submit multiple claims for different conditions 



Chapter 7: Health service use and Disability compensation among MSI cases 

  ~~109~~ 

 

and deployments. The data provided included the date of lodgement, type of 

disability and the claim decision (accepted/declined). Disabilities were listed under 13 

broad disease categories, which were based on Statements of Principles (SOP)(14). 

SOPs are legislative disease-specific tools that state the factors that must exist to 

establish a causal connection between military service and a particular 

disease/injury/death. 

 

Definition of multisymptom illness 

The Wave-1 questionnaire contained a 63-item symptom checklist in which 

participants had to indicate whether they had experienced the listed symptoms in the 

preceding month. Reporting of these symptoms was used to identify participants 

with MSI according to a modified Centers for Disease Control and Prevention 

definition,(15) incorporating the definition presented by Kelsall et al.(2009)(5) and 

the exclusion criteria suggested by Steele (2000).(16) MSI cases needed to satisfy all 

of the following criteria: 

a) presence of one or more symptoms of at least moderate severity in the month 

preceding Wave-1 from at least three of four categories namely fatigue, psycho-

physiological distress (symptoms: vomiting, nausea, stomach cramps, diarrhoea, 

wheezing, indigestion, shortness of breath, dry mouth, feeling feverish, swelling of 

lymph glands, lump in throat, persistent cough, pain on passing urine, constipation, 

difficulty speaking, dizziness/fainting, loss of balance/coordination, sore throat, 

flatulence/burping, loss of bladder control, burning sex organs, skin ulcers and loss of 
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appetite) , cognitive distress (symptoms: difficulty speaking, loss of appetite, loss of 

concentration, feeling distant from others, unrefreshed after sleep, forgetfulness, loss 

of interest in sex, sleeping difficulties, avoiding things/situations, feeling jumpy, 

problems with sexual functioning, distressing dreams, irritability, difficulty finding 

the right word, feeling disoriented, increased sensitivity to noise/light/smells and 

shaking), and arthro-neuromuscular distress (symptoms: stiffness or pain in several joint, 

general muscle aches, loss of sensation in hands/feet, low back pain, tingling/burning 

in hands), where the latter three categories were identified through exploratory 

factor analysis(17); and 

b) no medical/psychological conditions in the 12-months preceding Wave-1 

participation that may have explained their symptom reporting or interfered with 

their symptom interpretation. The medical conditions considered were self-reported 

doctor diagnosis and/or treated medical conditions of cancer, diabetes, heart disease, 

chronic infections, thyroid problem, liver disease, renal disease, lupus, multiple 

sclerosis, psoriasis, stroke or injury resulting in hospitalisation for at least five days. 

Psychological conditions considered were major depression, post-traumatic stress 

disorder and alcohol use disorder which were doctor diagnosed/treated or CIDI-

defined in the 12 months preceding the study participation.  

 

Group definitions 

Participants were divided into three mutually exclusive groups on the basis of the 

MSI definition:  
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a) MSI group/cases –participants fulfilling the MSI definition; 

b) chronic disease group –participants who reported ≥1 of the conditions listed 

under the second criterion of the MSI definition. These participants may or may not 

have symptoms identical to MSI; and  

c) non-MSI group – participants with neither MSI nor chronic diseases. 

 

Statistical analysis 

Data were analysed using Stata version 13.1 (StataCorp, Texas, US). Continuous data 

were reported as means and the group means were compared using unadjusted linear 

regression. Skewed continuous data were summarised using medians with the lower 

(Q1) and upper (Q3) quartiles, and between group comparisons were done using 

unadjusted median/robust regression.(18) Categorical data were reported as 

percentages and comparisons across the three groups were done using Chi-square 

method of association.  

 

Level of health service use per group was reported as either recent (occurring in the 12 

months preceding Wave-2 participation) or long term (occurring anytime in the 10 

years preceding Wave-2 participation). The latter was particularly used for less 

common outcomes like specialist doctor consultations. For all outcomes, 12 months 

or 10 years was in reference to the date of interview for CIDI outcomes or 

questionnaire completion date for all other outcomes. Poisson regression with robust 

variance estimator (19) was used to obtain risk ratios (RR), with 95% confidence 
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intervals (CI), for the comparison of health service use and disability claims in the 

MSI group with the other two used as reference groups. Models for health service use 

outcomes were adjusted for branch of service in 1991 (Navy, Army and Air Force) and 

Wave-1 characteristics; age (<35, 35-39, 40-44, ≥45 years), last known rank (officer 

or non-officer), highest education attained (secondary, certificate/diploma, and 

undergraduate/postgraduate), smoking status and alcohol use (defined using a cut-off 

of 10 on the Alcohol Use Disorders Identification Test (AUDIT). (20, 21)  The 

presence of multiple disability claims per participant was accommodated in 

regression models by using a clustered sandwich variance estimator(22), with each 

individual representing a cluster. 

 

Ethics approvals 

The study received ethics approval from the Monash University Human Research 

Ethics Committee, Department of Veterans’ Affairs Human Research Ethics 

Committee, Australian Defence Human Research Ethics Committee and the 

Department of Human Services External Request Evaluation Committee. Participants 

provided written informed consent. 
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RESULTS 

Of the 1356 males who participated at both Wave-1 and Wave-2, MSI could be 

ascertained in 1288 participants and only data for these participants are presented in 

this paper. Based on data from Wave-1, 160 (12.4%) had MSI, 217 (16.9%) participants 

had at least one chronic disease or disorder and 911 (70.7%) did not have MSI or 

chronic diseases.  

 

The average age of participants at Wave-1 was 39.8 years (standard deviation 6.9) and 

the age distribution was similar across the three groups (Table 1). The MSI group had 

less Officers and Army personnel than the other two groups while the hazardous 

alcohol use was highest among those with chronic diseases.  Wave-1 general health 

and wellbeing (based on SF-12 scores) was significantly different across the three 

groups (Table 1). Separate comparisons of those with MSI against each of the two 

comparison groups showed that the MCS scores for those with MSI were 

significantly lower than for the non-MSI group (P<0.001) but were comparable to the 

chronic disease group (P=0.19) while PCS scores were significantly lower than those 

of the comparison groups. 
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Table 1. Participant characteristics status at Wave-1 

 

MSI cases 

(N=160) 

Non-MSI 

group (N=911) 

Chronic disease 

group (N=217) 

Differences between 

the groups 

n(%) n(%) n(%) p-value 

Age (years)     

     <35 44 (27.5) 233 (25.6) 61 (28.0) 

0.73 
    35-39 35 (21.9) 257 (28.2) 58 (26.7) 

    40-44 45 (28.1) 238 (26.1) 52 (24.0) 

    ≥ 45 36 (22.5) 183 (20.1) 46 (21.2) 

Last known rank     

   Non-officer 130 (81.3) 639 (70.1) 163 (75.1) 
0.009 

    Officer 30 (18.7) 272 (29.9) 54 (24.9) 

Branch of service      

    Navy 136 (85.0) 697 (79.5) 180 (83.0)  

0.02     Army 9 (5.6) 79 (8.7) 20 (9.2) 

    Air Force 15 (9.4) 135 (14.8) 17 (7.8) 

Educational attainment     

  Secondary school 58 (36.2) 278 (30.6) 81 (37.3) 

0.07   Certificate/Diploma 79 (49.4) 449 (49.5) 107 (49.3) 

  Undergraduate/Postgraduate 23 (14.4) 180 (19.9) 29 (13.4) 

Smoking status      

   Never smoked 68 (42.5) 424 (46.6) 89 (41.0) 

0.11    Former smoker 50 (31.2) 312 (34.4) 73 (33.6) 

   Current smoker 42 (26.3) 173 (19.0) 55 (25.4) 

Alcohol use      

   AUDIT score < 10 120 (75.0) 769 (84.4) 143 (66.2) 
<0.001 

   AUDIT score ≥ 10 40 (25.0) 142 (15.6) 73 (33.8) 

General Health (SF-12): mean (sd)     

  Mental health scores 43.8 (10.8) 52.6 (7.8) 42.1 (12.7) <0.001 

  Physical health scores 43.2 (10.7) 51.8 (7.1) 46.2 (10.8) <0.001 

Abbreviations: AUDIT= Alcohol Use Disorders Identification Test; MSI=multisymptom illness; SF-12= 12-item Short 

Form Health Survey 

 

Health Service Utilisation 

The majority (N=1106; 86%) of participants gave consent to Medicare and/or DVA 

linkage. Of these, 64.4% had visited a GP in the 12 months preceding Wave-2 

participation. The median number of visits was 4 (Q1=2, Q3=7) for MSI group, 3 (Q1=2; 

Q3=5) for non-MSI group and 4 (Q1=2, Q3=8) for the chronic disease group (p<0.001). 
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In the 12 months preceding Wave-2 participation, significantly more participants 

with MSI had at least one GP consultation compared with the non-MSI group, but no 

significant difference was observed with the chronic disease group (Table 2). A 

similar pattern was observed with specialist consultations in the 12-months 

preceding Wave-2 participation. (Table 2) Further analyses comparing trends over 

time in total number of GP consultations per year from 2001 to 2011 did not show 

significantly different trends between the MSI group and the two comparison groups 

(P=0.150 for chronic disease group and P=0.137 for non-MSI/non chronic disease 

group).   

 

Table 2 also shows that about a fifth of participants with MSI and a quarter in the 

chronic disease group had consulted more than one specialist doctor in the past 12-

months preceding Wave-2, compared with 10% in the non-MSI group. Similar 

patterns were observed in the 10-years prior to Wave-2.  

 

In the chronic disease group, 40.9% of participants had symptom reporting that 

satisfied the first criterion of the multisymptom illness definition (i.e. presence of 

symptoms). Further comparison in this subgroup did not reveal significant 

differences in GP consultations (78.1% vs. 70.2%; RR=1.10 95% CI 0.91, 1.32; P=0.341), 

specialist doctor consultations (27.3% vs. 16.5%; RR=1.45 95% CI 0.84, 2.50; P=0.184) 

or allied health professional consultations (60.2% vs. 44.1%; RR=1.18 95% CI 0.87, 

1.60; P=0.275) in the past 12 months between those with symptoms and those 

without. 
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Almost half (46.3%) of MSI cases had received at least one pharmaceutical over the 12 

months preceding Wave-2. This proportion was significantly greater than in the non-

MSI group but similar to that observed in the chronic disease group (Table 2). The 

median number of dispensed prescriptions for MSI cases was 12 (Q1=6; Q3=42), 8 

(Q1=2; Q3=16) for non-MSI group and 24 (Q1=6; Q3=57) for chronic disease group. 

 

Table 2. General medical practitioner and specialist doctor consultations recorded on the MBS, and 

dispensed pharmaceuticals recorded on the PBS/RPBS in the period prior to Wave-2 

 

MSI cases 

(N=136) 

Non-MSI 

group 

(N=781) 

Chronic 

disease group  

(N=189) 

MSI vs. non-MSI 
MSI vs. chronic 

disease 

n(%)  n(%) n(%) RR1 (95% CI) RR1 (95% CI) 

At least one GP consultation in 

the past 12 months  
104 (76.5) 469 (60.1) 139 (73.5) 1.24 (1.11, 1.39) 1.04 (0.92, 1.19) 

At least one specialist doctor consultation in the past 12 months 2 

Dermatologist 6 (4.4) 28 (3.6) 12 (6.4) 1.07 (0.44, 2.59) 0.68 (0.26, 1.79) 

Psychiatrist 9 (6.6) 10 (1.3) 17 (9.0) 4.85 (1.98, 11.86) 0.82 (0.37, 1.81) 

Gastroenterologist 9 (6.6) 22 (2.8) 9 (4.8) 2.44 (1.12, 5.29) 1.41 (0.55, 3.60)  

Neurologist 3 (2.2) 10 (1.3) 6 (3.2) 1.82 (0.50, 6.70) 0.76 (0.21, 2.79) 

At least one of dermatologist, 

psychiatrist, gastroenterologist, 

neurologist or respiratory physician 

25 (18.4) 80 (10.2) 46 (24.3) 1.69 (1.11, 2.58) 0.83 (0.54, 1.28) 

At least one specialist doctor consultations in the past 10 years  

Dermatologist 19 (14.0) 96 (12.3) 23 (12.2) 1.14 (0.71, 1.82) 1.07 (0.61, 1.90) 

Psychiatrist 18 (13.2) 28 (3.6) 43 (22.8) 3.49 (1.98, 6.16) 0.66 (0.40, 1.11) 

Gastroenterologist 29 (21.3) 94 (12.0) 38 (20.1) 1.79 (1.21, 2.65) 1.10 (0.71, 1.72) 

Neurologist 15 (11.0) 39 (5.0) 29 (15.3) 1.96 (1.07, 3.60) 0.75 (0.41, 1.36) 

Respiratory physician 19 (14.0) 61 (7.8) 28 (14.8) 1.70 (1.04, 2.80) 1.06 (0.61, 1.86) 

At least one of dermatologist, 

psychiatrist, gastroenterologist, 

neurologist or respiratory physician 

62 (45.6) 243 (31.1) 96 (50.8) 1.44 (1.16, 1.79) 0.94 (0.74, 1.19) 

Consulted with ≥2 specialists in the 

past 10 years 
27 (19.9) 59 (7.6) 45 (23.8) 2.50 (1.60, 3.90) 0.93 (0.60, 1.43) 

At least one pharmaceutical 

dispensed in past 12 months 
63 (46.3) 230 (29.5) 91 (48.2) 1.48 (1.19, 1.86) 0.98 (0.78, 1.24) 

 Abbreviations: GP=general practitioner; MBS=Medicare Benefits Schedule; MSI=multisymptom illness; PBS=Pharmaceutical Benefits 

Scheme; RPBS=Repatriation Pharmaceutical Benefits Scheme. 
1 RR adjusted for age, rank, branch of service, education, smoking status and alcohol use at Wave-1. 
2 Data for respiratory physicians not included because of very small numbers. 



Chapter 7: Health service use and Disability compensation among MSI cases 

  ~~117~~ 

 

 

In addition to medical consultations listed in Table 2, significantly more participants 

in the MSI group than the non-MSI group had at least one consultation with an allied 

health professional but there were no significant differences with the chronic disease 

group (Table 3). Table 3 shows that hospital-related visits, including hospitalisations, 

were significantly higher in the MSI group than the non-MSI group but comparable 

with the chronic disease group. 

 

Table 3. Self-reported allied health professional consultations and hospital-related visits in the 12-
months prior to Wave-2 

 

MSI cases 

(N=160) 

Non-MSI 

group 

(N=911) 

Chronic 

disease 

group 

(N=217) 

MSI vs. non-

MSI 

MSI vs. chronic 

disease 

n(%) n(%) n(%) RR (95% CI) RR (95% CI) 

Consultations with allied health 

professionals 1 76 (47.5) 325 (35.7) 109 (50.2) 1.37 (1.13, 1.65) 1.01 (0.82, 1.24) 

Hospital related visits       

   At least one hospitalisation 36 (22.8) 105 (11.6) 55 (25.7) 2.01 (1.44, 2.80) 0.89 (0.61, 1.29) 

   At least one outpatients visit 33 (21.7) 120 (13.5) 54 (25.5) 1.58 (1.11, 2.25) 0.91 (0.62, 1.33) 

   At least one casualty/emergency   

department  visit 
31 (20.3) 102 (11.5) 43 (20.4) 1.66 (1.14, 2.40) 1.03 (0.68, 1.56) 

   At least one day clinic visit 73 (46.8) 265 (30.0) 92 (43.4) 1.56 (1.28, 1.90) 1.07 (0.85, 1.35) 
Abbreviations: MSI- multisymptom illness 
1 Allied health professionals were physiotherapist, hydrotherapist, chiropractor, audiologist, audiometrist, social/welfare worker, 
alcohol/drug worker 

 

Disability claims 

Disability claims data were available for those consenting to DVA linkage (MSI group 

N=131, 82%; non-MSI group N=758, 83%; chronic disease group N=185, 85%). Half of 

participants with MSI submitted a disability claim (50.4%) which was one-and-a-

half times more than the non-MSI group (29.0%; RR=1.63; 95% CI=1.33, 2.00) but not 
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significantly different to that in the chronic disease group (40.5%; RR=1.17; 95% 

CI=0.92, 1.49). Most of those who submitted claims had at least one successful claim 

(87.9% in MSI group, 93.6% in non-MSI group and 92.0% in chronic disease group; 

p=0.288). consequently, significantly more MSI cases (44.3%) had submitted at least 

one successful disability claim in the period 2001-2012 compared with 27.2% in the 

non-MSI group (RR=1.54; 95% CI=1.23, 1.93) and 37.3% in the chronic disease group 

(RR=1.13; 95% CI=0.86, 1.47). The median number of successful claims in the MSI 

group was four (Q1=1; Q3=7) compared with three (Q1=2; Q3=5, P=0.043) in non-MSI 

group and four (Q1=2; Q3=6, P>0.999) in chronic disease group. Over the follow-up 

period, there were a total of 2095 disability claims. About one fifth (21.3%) of the 

total claims were made by the MSI group, while 54.6% were made by the non-MSI 

group and 24.1% were from the chronic disease group. Musculoskeletal/connective 

tissue disorders and nervous system/sensory organ related disabilities were the most 

common disabilities claimed for. (Table 4) The majority (82.2%) of nervous 

system/sense organs related disability claims were for hearing loss and tinnitus.  

 

Table 4 shows that in all three study groups, about two-thirds of the submitted 

disability claims were accepted. The proportion of accepted claims differed by type of 

disability claimed (P<0.001). Of the seven most commonly reported disabilities, the 

highest acceptance rates were for skin/subcutaneous tissue, neoplasms and nervous 

system/sensory organs. Lower acceptance rates were found for mental disorders and 

digestive system disorders. With the exception of mental disorders, the proportion of 

accepted claims in the MSI group was similar to the other two groups. 
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Table 4. Comparison of claim acceptance rate by type of disability 

 

Submitted claims  Accepted claims  

All 

claims 
MSI cases  

Non-MSI 

group  

Chronic 

disease group  

 
All claims 

(%) 

MSI cases 

(%) 

Non-MSI 

group 

 (%) 

Chronic 

disease group 

(%)  

Comparison 

between groups 

 (χ2 p-value) 

Submitted claims 2,095 446 1,144 505  67.2 65.9 68.4 65.9 0.38 

Type of disability           

Musculoskeletal/Connective tissue 463 108 285 70  73.4 81.5 70.5 72.9 0.09 

Nervous systems/sense organs 292 62 175 55  88.0 85.5 88.0 90.9 0.67 

Mental disorders 100 17 39 44  56.0 64.7 69.2 40.9 0.03 

Injury 85 15 62 8  77.7 86.7 77.4 62.5 0.43 

Skin/Subcutaneous tissue 80 17 47 16  88.8 94.1 85.1 93.8 0.47 

Digestive system 60 15 32 13  43.3 33.3 43.8 53.9 0.55 

Neoplasms 50 8 30 12  88.0 100.0 90.0 75.0 0.21 

Other 113 28 62 23  48.7 39.3 48.4 60.9 0.31 

Not stated 1 852 176 412 264  57.8 50.6 58.7 61.0 -- 

Abbreviations: MSI- multisymptom illness 

1 Data on type of disability claim was missing from data collected through linkage but cannot be inferred as missing in the whole database.
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Figure 1 shows that the proportion of disabilities in accepted claims (equal to number 

of accepted claims for a disability divided by number of total accepted claim in the 

group) was similar across the three groups, except for musculoskeletal/connective 

tissue claims which were significantly more common in the MSI group than the 

chronic disease group (RR=1.37, 95% CI=1.04, 1.81) and mental disorder claims which 

were significantly less common in the MSI group than the chronic disease group 

(RR=0.33, 95% CI=0.17, 0.66). 

 

 

 

 
Figure 1. Proportion of the total number of accepted disability claims approved for the different 
types of disabilities, separated by study groups (N= total number of accepted claims) 
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DISCUSSION  

This study assessed and compared health service utilisation among military personnel 

with MSI, compared with a non-MSI group and a chronic disease group, using 

linkages to national healthcare and veteran disability databases and self-reported 

data. Overall, health service use based on GP, specialist doctor and allied health 

consultations, and dispensed pharmaceuticals was increased in those defined as 

having MSI compared with those with neither MSI nor chronic disease. Health 

service use in those with MSI was similar to that of the chronic disease group.  

 

Much of the research on health service use in veterans has not addressed health 

service use specifically for MSI cases but an earlier US study (4) among Gulf War 

veterans only found that MSI cases were more likely to have visited a clinic at least 

once in the previous 12 months and had more prescription medication, compared 

with those without MSI. This study’s findings of elevated levels of health service use 

among those with MSI, which include both physical and mental health specialist use, 

extends previous findings from this cohort which indicated increased physical and 

psychological morbidity among those with MSI.(23) In addition, the increased health 

service use, together with the lower SF-12 scores, in this group, highlights that the 

general health and wellbeing of  those with MSI was poorer than that of participants 

with neither MSI nor chronic diseases, similar to what was observed in the US study 

by Blanchard et al. (2006).(4) However, exploration of further development of 

chronic disease(s) in any of the three study groups was not possible through the data 
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available in this study; for instance, information on treatment received by participants 

and the chronology of disease/treatment/compensation was unavailable to the study. 

 

The similarities in health service use by those with MSI and those with chronic 

diseases suggests that the health services for personnel with MSI could be designed or 

developed in line with a health management framework for chronic conditions such 

as the World Health Organisation’s Innovative Care for Chronic Conditions 

(2002).(24) Such a framework can allow shared and improved understanding of risk 

factors, disease determinants, and coordinated multi-disciplinary provision of health 

services. Lange et al. (2013)(25) have also advocated for the need for a 

multidisciplinary team approach to management of MSI, emphasising that such an 

approach would benefit not only the health system, but also the military personnel 

themselves. The combined need for multidisciplinary teams highlights the importance 

of ensuring that collaborations between clinicians are supported and developed as 

some clinicians highlight this as a potential inhibitor in offering patients the best 

care.(26) Furthermore, the similarity between the MSI and chronic disease groups in 

health service use could indicate the complexities inherent in the diagnosis of MSI 

and treatment or medical care for patients with MSI. Therefore, establishing patient-

centred care could aid deeper understanding of the condition and improved patient 

outcomes.(27) 

 

There is scarce published information on the levels of disability compensation sought 

after or received by military personnel with MSI. Our study showed that the 
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proportion of those with MSI who had submitted a disability claim was significantly 

higher than that of participants with neither MSI nor chronic diseases but 

comparable with the chronic disease group; which was consistent with findings on 

health service use in these groups. However, when we assessed each claim, there were 

no important differences across the three groups with regards to proportion of 

submitted claims that were successful and the types of disabilities listed in the 

accepted claims. This suggests that no broad category of diseases or conditions were 

prominent in the MSI group. These findings also support previous findings of 

epidemiological studies (28, 29) and factor analyses (30, 31) conducted among Gulf 

War veterans which showed that the unexplained symptomatology and/or MSI 

reveals no specific disease/disorder. Although musculoskeletal/connective tissue 

related disability claims were the most common in all three study groups, the 

proportion was significantly higher for MSI cases. An explanation could be that the 

disease group constitutes many diseases/conditions that may be used to classify 

patients with medically unexplained symptomatology, conditions such as 

fibromyalgia and arthritis.  

 

A strength of this study was the combination of objective linkage health data (from 

Medicare Australia and the Department of Veterans’ Affairs) and self-reported data 

on health service use and disability claims. The use of the linkage data dealt with the 

possible recall bias problem faced when using self-reported data. Medical 

diseases/conditions were self-reported therefore reporting bias is still plausible, but 

however with a minimal effect as caseness was only defined after data collection and 
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participants were not aware of the group they fell under. An additional strength of 

this study was that we used two comparison groups which allowed us to compare the 

MSI group with a healthier group (non-MSI group) and an unhealthy group (chronic 

disease group). This paper also addresses health service use measures (i.e. specialist 

medical doctor consultations, hospital services utilisation other than hospitalisation 

as well as consultations with allied health professionals) and disability compensation 

which have not been previously explored in military personnel with MSI.  

 

A further strength of the paper was the use of a stringent definition of MSI which 

aided in reducing classification bias in MSI definition by separating out participants 

who had chronic diseases/illnesses that could distort their symptomatology. The list 

of exclusionary medical conditions used for the MSI definition were based on those 

medical conditions previously utilised by Steele (2000)(16) and were also available in 

our study. Given so, it is possible that some participants with conditions such as 

dementia and neuromuscular disease could have been missed. However, given the 

comprehensiveness of the list used in defining MSI, the majority of participants with 

conditions that were likely to influence their symptom reporting were most likely to 

have been captured. 

 

A limitation of the study was the relatively low participation at Wave-2. However, 

previously published tests of participation bias based on comparing Wave-1 

characteristics (SF-12 scores and symptomatology) of Wave-2 participants and non-

participants did not reveal significant differences in the health of the two groups.(8, 
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32) Although there was further minor attrition because some participants did not 

provide consent to Medicare and DVA linkages, the majority of Wave-2 participants 

had consented to the linkage. Additionally, it is possible that some specialist medical 

doctor consultations were not identified in the data if the costs were borne by 

participants and not claimed through Medicare. However, the effect of this linkage 

bias is likely to be very limited and even so for general practice consultations as the 

majority of these consultations are subsidised by Medicare.  

 

In summary, we found significantly increased health service use and disability 

compensation claims in military personnel with MSI compared to those with neither 

MSI nor chronic diseases. However, we also found that health service use and 

disability compensation claims overall were similar in those with MSI and those with 

chronic diseases based on objective and self-reported data. These results indicate that 

health service use for personnel with MSI is high and further research would be 

required to assess this group’s access to and adequacy of available health services. The 

MSI group also accessed a combination of physical and mental health services 

indicating the need for coordinated and multidisciplinary healthcare provision, with a 

combination of health services that can cater for both physical and mental health. 

Furthermore, tools such as SEQUenCE, which is a reliable tool for evaluating quality 

of care/service at an individual level, could be used to ensure suitability of services 

provided.(33) In May 2014, a Statement of Principles (SOP) for MSI was introduced 

for Australian military personnel.(14) Hence data relating to this SOP was unavailable 

when the data linkage for this study was conducted. Future research would need to 
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consider an assessment of disability compensation among MSI cases post 

introduction of this SOP. 
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8.1 Summary of findings 

This thesis brings together and highlights some important evidence on the health of 

Australian Gulf War veterans and how it has changed over time. The findings show 

that Gulf War veterans’ symptom reporting increased over time, and was still worse 

than that of a military comparison group although the prevalence gap between the 

two study groups observed at Wave-2 was similar to that observed at Wave-1. The 

high symptom reporting indicates both psychological and physical morbidity as 

shown by elevated incidence of both psychological and physical conditions among 

those with high symptom reporting and the finding that military personnel with 

multisymptom illness accessed a mixture of health services for both psychological and 

physical conditions.  
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Most symptoms reported by Gulf War veterans and the comparison group at the 

initial assessment (Wave-1) were highly correlated with other symptoms, forming 

three symptom groups representing psychophysiological distress, somatic distress 

and musculoskeletal distress. This pattern of symptom reporting with these three 

groupings was similar to that observed at Wave-2. The pattern also showed that in all 

three symptom groupings, Gulf War veterans’ symptom reporting increased over time 

and was higher than that of the comparison group. However, Gulf War veteran’s 

psychophysiological symptom reporting increased while no significant changes were 

observed in the comparison group. In addition, no significant differences between the 

two groups were observed for somatic distress and musculoskeletal distress symptom 

groupings.  

 

The research presented herein also indicates that even though the pattern of symptom 

reporting was unchanged over time, in the longer term the high symptomatology was 

associated with higher incidences of chronic diseases such as cardiovascular disorders 

and psychiatric disorders. In addition, Gulf War veterans with high symptom 

reporting also reported highest levels of obesity and alcohol consumption. The 

prevalence of obesity significantly increased over time whilst the prevalence of 

smoking halved, regardless of levels of symptom reporting. The prevalence of high 

alcohol consumption only increased for veterans with low-moderate symptom 

reporting, and not for those with high symptom reporting. However, the changes in 

prevalence of lifestyle risk factors were similar across levels of symptom reporting.  
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The multisymptom illness systematic review consolidated research on Gulf War 

veterans from multiple countries. The review showed that the odds of multisymptom 

illness were much greater in Gulf War veterans than the comparison group. In our 

Australian cohort, we found that those military personnel with multisymptom illness 

(but no chronic diseases) had considerably higher health service use that those 

without multisymptom illness (and no chronic diseases) and was similar to that of 

military personnel with chronic diseases (with/without multisymptom illness). These 

health services included general practitioner consultations, medical specialist doctor 

consultations, consultations with allied health professionals, hospitalisations and 

other hospital related visits. Similar relationships were also observed with disability 

compensation claims, where those with multisymptom illness alone had significantly 

more claims than those without multisymptom illness and chronic diseases but 

disability compensation for those with multisymptom illness was comparable with 

that of military personnel with chronic diseases. 

 

8.2 Discussion  

Detailed discussions of findings from each results chapter are presented within those 

chapters but there are some major points across the different chapters that require 

further highlighting. Symptom reporting amongst Gulf War veterans is complex with 

a multitude of symptoms, over 63 symptoms investigated in this study, some of which 

meet the diagnostic criteria for some diseases such as chronic fatigue, PTSD, 
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depression, fibromyalgia but others cannot be explained by specific 

diseases/conditions.  

 

Continued high symptom reporting more than 20 years post-war and the elevated 

health service use observed among those with multisymptom illness so long after the 

Gulf War, indicates that the symptomatology maybe permanent or may take long to 

resolve rather than transient. Similar findings of long term persistence of health 

outcomes (particularly anxiety, PTSD and depression) in military populations have 

also been reported among Korean War veterans, 50 years post-war.(84) Therefore 

symptomatology poses a considerable health burden on affected military personnel. 

 

However, the finding that the prevalence gap between Gulf War veterans’ and 

comparison groups’ symptom reporting did not change over time suggests that the 

observed increases in symptom reporting may be associated with increasing age of 

veterans rather than with Gulf War deployment. The findings of this research which 

showed that of the three groupings of symptoms, i.e. factors, significant differences 

between Gulf War veterans and the comparison group were only observed for the 

psychophysiological distress factor, (85) demonstrates that psychophysiological 

changes in Gulf War veterans could possibly play a role in the increasing 

symptomatology and higher incidence of chronic diseases among those with high 

symptomatology.  
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The literature contains mixed evidence (39, 40, 42, 85, 86) on whether symptom reporting 

among Gulf War veterans represents a disease or condition that is specific to Gulf 

War veterans, but the findings of similar patterns of symptom reporting by Gulf War 

veterans and the comparison group at both study waves shows that there is no 

unique syndrome in Gulf War veterans. However, regardless of the similar patterns of 

symptom reporting between groups, symptom reporting across all three factors was 

more common among Gulf War veterans than the comparison group. 

 

However, it is of concern that the high symptom resulted in incidences of chronic 

diseases at a higher rate than would be expected among those with moderate to low 

symptom reporting. Whether the increased incidence of diseases is a result of 

allostatic loading(87) from symptomatology or is an indication of delayed onset chronic 

disease is worth further investigation. Allostatic loading refers to the wear and tear of 

the body and brain caused by homeostasis that results from fighting stress hormones 

and mediators which would have been triggered by exposure to long periods of 

chronic stress. On the other end, delayed onset of diseases occurs when diseases 

manifest a while after encounter with an exposure (i.e. later than usual) and the 

lengths of time between exposure and disease manifestation may vary by condition. 

For example, delayed onset of PTSD is defined as PTSD occurring six months or more 

after encounter with the stressor(63)  while delayed onset depression maybe defined 

for depression diagnosis occurring three or more months after trigger(88) if the 

depression assessed as absent in the earlier periods. The high incidence of chronic 

diseases is likely to also be associated with high health service use and disability 
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compensation claims. Therefore recognition of these longer term trajectories of high 

symptom reporting are important for management or treatment of high symptom 

reporting or multisymptom illness. 

 

As there is scarce literature on the longer term consequences of high symptom 

reporting among Gulf War veterans and other military personnel, or of longer term 

effects of medically unexplained symptoms report in the general population(89); 

literature comparing the incidence of chronic diseases among Gulf War veterans and 

other military personnel can provide some insight into the possible longer term 

effects of symptom reporting. International studies carried out after the Gulf War 

showed excess prevalence of some chronic diseases such as arthritis, colitis, gastritis 

and hypertension among Gulf War veterans compared with other military personnel 

but no excess prevalence was observed for other conditions such as diabetes and 

stroke. (8-10) The results from these studies indicated that some of Gulf War veterans’ 

symptomatology was sufficient enough for disease diagnosis, but still residual 

symptomatology remained. Following an initial assessment, a longitudinal study of 

Gulf War veterans from a US cohort found a higher incidence of each of arthritis, 

hypertension and coronary artery disease at follow-up.(60) These results together with 

our findings strongly support the notion of delayed onset disease among Gulf War 

veterans with high symptom reporting.   
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An important finding from the research presented in this thesis was the change in 

lifestyle risk factors over time. This is particularly important as lifestyle risk factors 

such as high alcohol consumption (90) can have an impact on psychophysiological 

stress. Management of lifestyle risk factors is also important for the prevention and 

management/control of many diseases and conditions. In my research it was found 

that those veterans with high symptom reporting also had the highest levels of 

obesity and alcohol consumption at Wave-2 compared with those with lower 

symptom reporting. Although this research was could not assess the direct 

relationships between symptom reporting and lifestyle risk factors because of the 

design of our study, increased levels of unhealthy lifestyle risk factors can exacerbate 

existing conditions, increase symptom reporting or result in increased incidence of 

chronic diseases. For example, uncontrolled alcohol use is known to worsen PTSD 

symptoms,(91) musculoskeletal pain is reportedly higher among smokers and ex-

smokers compared with non-smokers(92), and both PTSD and musculoskeletal 

problems are more prevalent among those with high symptom reporting.  

 

The symptom reporting among Gulf War veterans or military personnel with 

multisymptom illness spanned both physical and psychological health outcomes and 

no specific disease was prominent; as shown by Gulf War veterans higher prevalence 

of symptom reporting across the whole range of symptoms and symptom patterns 

than the comparison group, the elevated incidence of several psychological and 

physical diseases/conditions among those with high symptom reporting; the use of a 

wide range of health services for both physical and psychological health as well as 
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compensation sought for a wide range of disabilities. This all demonstrates that Gulf 

War veterans’ symptom reporting is multifaceted and similar to medically 

unexplained symptoms; as it may result in considerable health care costs and it 

additionally it poses a great challenge to treating physicians as they get frustrated 

that they are unable to help their patients, therefore affecting the health care services 

offered.(89) 

  

While this research focused on Gulf War veterans, it is important to note that the 

findings from this research may be applicable to other military personnel, particularly 

veterans from the more recent deployments to the Middle East. Recent 

epidemiological studies among Afghanistan War and Iraq War veterans indicate that 

symptomatology and multisymptom illness are prevalent in these groups.(38, 49) In 

addition, the research presented in this thesis and research from other international 

cohorts,(34, 41, 53, 80, 93) indicates that symptomatology and multisymptom illness exist 

among other military personnel not deployed to the Gulf War, although being less 

prevalent than in Gulf War veterans. Therefore the design of policies, psychosocial 

and health services to cater for Gulf War veterans in poor health over the long term 

should recognise that the condition is also found in groups other than Gulf War 

veterans and assessment of multisymptom illness should be extended to all veterans 

of current and future deployments. 
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8.3 Strengths and limitations of this research 

One of the major strengths of this research was the longitudinal design which allowed 

the exploration of research questions that had not been addressed previously in Gulf 

War veterans’ health research. With the use of a comparison group, we were able to 

show that the levels of symptomatology and the prevalence of multisymptom illness 

observed in Gulf War veterans is great than that which could be expected among 

military personnel. Another strength of the study was that all Gulf War veterans 

were invited to participate at Wave-1 and participation was good, hence population 

estimates were obtained. This research is also one of the first studies of war veterans 

to link questionnaire data to Medicare and DVA’s administrative data. The linkages 

to these datasets provided more objective measures of Gulf War veterans’ health and 

health service utilisation, and helped to overcome possible recall bias when using 

questionnaire data alone. 

 

Nevertheless, the research also had its limitations. While participation at Wave-1 was 

high, the second wave of the study had a participation rate of 50%, which reduced the 

power of the study to observe statistically significant differences for some rare 

outcomes. However, assessments of participation bias conducted at both Wave-1 and 

Wave-2 revealed no substantive differences in characteristics and health outcomes of 

participants and non-participants.(9, 85) The time difference between the first and 

second wave was relatively long, 10 years, therefore some health outcomes that could 

have occurred over the ten year, particularly those that were transient, might have 
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been missed. However, unlike the other studies among Gulf War veterans that had 

short follow-up periods therefore limiting their ability to assess longer term effects 

and trajectories of high symptom reporting, our study being one of the first to be 

conducted than two decades post-Gulf War provided the opportunity to investigate 

these effects. The Australian cohort of Gulf War veterans was predominantly Navy, 

therefore reducing its applicability to other international Gulf War veterans’ cohorts 

that have a smaller proportion of personnel from the Navy. 

 

8.4 Implications of this research 

The high and increasing symptom reporting among Gulf War veterans calls for 

greater attention to the management of Gulf War veterans’ health. There is a need to 

ensure that policies and programs are in place that support the recognition of Gulf 

War veterans’ symptom reporting and multisymptom illness; policies and programs 

that ensure the veterans continue to receive appropriate and effective treatment and 

also that both symptom reporting and multisymptom illness are monitored among 

veterans from other deployments. Continued support of veterans through health 

management programs are imperative so as to strengthen and encourage veterans to 

maintain healthy lifestyles by stopping smoking, increasing physical activity and 

controlling alcohol consumption. This is particularly important in situation where 

veterans have separated from the military and civilian medical practitioners and other 

health care providers may not appreciate the persistence of these problems. 
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This research’s finding of increasing symptom reporting and chronic disease 

prevalence calls for continued assessment and monitoring of Gulf War veterans’ 

health. This being one of the first studies looking into future prognosis of high 

symptom reporting, it is important that future research investigates in other cohorts 

how symptom reporting may result in a higher incidence of chronic diseases, as well 

as the risk factors for this and pathways by which it may occur. These may include 

investigations into the aspect of allostatic loading resulting from high symptom 

reporting and multisymptom illness. Further research is also required to assess 

accessibility of health care services to Gulf War veterans with high symptom 

reporting and/or multisymptom illness. 

 

There is an emerging literature on the characteristics of veterans seeking disability 

compensation and more research is required to better inform disability compensation 

patterns. A Statement of Principle (SOP) for MSI was added in 2014 to the list of 

compensable conditions for Australian military personnel, (94) and this was after data 

linkage for our research, so this SOP could not be included in this research. The SOP 

states the conditions that must be present for military personnel to be eligible for 

DVA compensation for multisymptom illness. The addition of the SOP therefore 

allowed Gulf War veterans with multisymptom illness to receive compensation for 

multisymptom illness. Further research is therefore required to assess Gulf War 

veterans’ disability compensation claims where the claimed disability falls under this 

SOP. 
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8.5 Conclusions  

To conclude, the health of Gulf War veterans has worsened over time. While this 

research found no clear evidence of a unique disease among Gulf War veterans, Gulf 

War veterans, particularly those with high symptomatology, suffer from a greater 

incidence of several psychological and physical health conditions/diseases. The 

similarity in health service use by those with multisymptom illness and those with 

chronic diseases indicates that multisymptom illness cannot be ignored, nor can its 

impact on Gulf War veterans and the health care system. It is imperative that all 

involved in managing Gulf War veterans’ health, including Gulf War veterans 

themselves, their families, DVA, the Department of Defence, health service planners 

and providers, acknowledge the health burden of symptom reporting and 

multisymptom illness amongst these veterans. The nature of health problems and 

health care needs of Gulf War veterans is likely to be complex, hence 

multidisciplinary teams or collaborative care may be required to provide for them the 

most appropriate health care and support.  
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Appendix A: Wave-1 Consent form 
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INFORMED CONSENT STATEMENT 

Gulf War Veterans Health Study 

I agree to take part in the Gulf War Veterans Health Study. I have had the aims of the project, and the procedures 
therein, satisfactorily explained to me and I have had the opportunity to read and ask questions arising from the 
Explanatory Statement. In signing this consent form I am declaring the following: 

 

1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 

 

 

3 
 

4 

 

5 

 

I consent to all of the above points 1 to 5. 

Name..............................................................  HSA Witness ................................................... 

Signed......................................................__/__/_             Signed...................................................__/__/__ 

OR 

I consent to all of the above points except number/s _______________ (please specify). 

Name..............................................................  HSA Witness ................................................... 

Signed....................................................__/__/__             Signed...................................................__/__/__ 

I have read and understand the information about the Study and have had explained to me the aims of 
this research project, and the procedures in which I will be involved. 

I understand that I will need to devote time to completing the various parts of the study including a self-
administered questionnaire and a medical examination. 

I understand that I will have blood taken for testing. 

I understand that there are some inconveniences and risks involved in participation including potential 
emotional distress, associated with answering questions about my Service or life experiences, and mild 
discomfort associated with procedures such as skin testing, fitness testing, breathing tests and blood 
sampling. 

I understand that I am participating in this project in a voluntary capacity and that I can withdraw at any 
time. This withdrawal will be without penalty or detriment to career or hindrance to future medical care. 

I understand that if any medical condition, requiring further investigation or treatment, is found as a 
result of the medical examination, the appropriate feedback will be provided to me or to my nominated 
medical practitioner. 

I am co-operating in this project on condition that: 

 the information I provide and results of my assessments will be kept confidential and only used for 
this project. 

 the research reports will be made available to me at my request and 

 any published reports of this study will preserve my anonymity 

I agree that a sample of my blood serum may be stored indefinitely for potential and further medical 
research. This serum can not be used for any such purpose without my further specific written consent. 

I agree that the researchers may check the records of the National Cancer Registry and National 
Childhood Malformations Registry against information I provide about my childrens’ health. 

I also agree that the researchers may obtain my Australian Defence Force medical record. 

I agree that the researchers may check my name against the records of the National Cancer Registry 
and National Deaths Registry. 
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Appendix B: Wave-2 Consent form 

 



 

 

PARTICIPANT CONSENT FORM Australian Gulf War Veterans’ Health Study 2011 Follow Up 

Important information 
Complete this form to consent to participation in the Australian Gulf War Veterans’ Health Study 2011 Follow Up by 
completing the postal questionnaire and telephone interview; and to request the release of DVA health data, and 
Medicare, Pharmaceutical Benefits Scheme (PBS) and Repatriation Pharmaceutical Benefits Scheme (RPBS) claims 
information to the Australian Gulf War Veterans’ Health Study 2011 Follow Up; or to indicate that you do not wish to 
participate in the Study. 

Any changes to this form must be initialled by you, the signatory. Incomplete forms may result in the study not being 
provided with your information. 

By signing this form, I acknowledge that: 

1. I have read and understood the information about the Study as outlined in the Explanatory Statement. I have 
had the opportunity to ask questions and am fully informed about the Study. 

2. I understand that participation in the Study is voluntary, that I can choose not to participate in part or all of the 
Study, and that I can withdraw at any time without penalty or detriment to career or hindrance to future medical 
care. 

 
PARTICIPANT DETAILS 

Mr     Mrs     Miss     Ms      Other  

Family name: _____________________________________ 
 
First given name:____________________________  Other given name (s):  ___________________ 
 
Date of birth:      D    D       M    M      Y     Y     Y    Y 
 
Permanent address: ________________________________________________________________ 
 
Postal address (if different to above): ___________________________________________________ 
 

To consent to participate in the entire study, please tick all of boxes 1, 2 and 3 below. Alternatively, 
please tick the boxes for the parts of the study that you agree to. 
 

1. I agree to participate in the Australian Gulf War Veterans’ Health Study 2011 

Follow Up by completing the postal questionnaire and telephone interview. 

AND 
 

2. I agree to DVA providing my DVA health data to the Australian Gulf War Veterans’ 

Health Study 2011 Follow Up for the period 01/01/2001 to 31/12/2031. 
(If you have ever had a DVA file number, please provide one here.) 

 
DVA file number if available 

AND 
 

3. I authorise Medicare Australia to provide my Medicare, PBS and RPBS claims 

history to the Australian Gulf War Veterans’ Health Study 2011 Follow Up for the period 
01/01/2001 to 31/12/2031. 

 
My Medicare card number is:                                                                             Ref no. 

 

OR 

None of the above; I do not wish to participate in any part of the study. 

DECLARATION 
I declare that the information on this form is true and correct. 
__________________________________  ___/___/_20______ 
Signature      date 

Study ID:  
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A sample of the information that may be included in your Medicare claims history: 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

A sample of the information that may be included in your PBS claims history: 
 
Date of 
supply 

Date of 
prescribing 

PBS 
item 
code 

Item 
description 

Patient 
category 

Patient 
contributi
on 

Net 
Benefit 

Scrambled 
Prescriber 
number* 

06/03/09 01/03/09 03133X 
Oxazepham 
Tablet 30mg 

Concessional 
Ordinary $5.30 $25.55 9999999 

04/07/09 28/05/09 03161J 
Diazepam 
Tablet 2mg 

General 
Ordinary $30.85  9999999 

Pharmacy 
postcode 

Form 
Category 

ATC 
Code 

ATC Name Prescriber 
derived major 
speciality 

2560 Original 
N05 B 
A 04 Oxazepam 

General 
Practitioner 

2530 Repeat 
N05 B 
A 01 Diazepam Psychiatrist 

 
* Scrambled Prescriber number refers to a unique scrambled prescriber number identifying the doctor who prescribed the 

prescription. Generally, each individual prescriber number will be scrambled and the identity of that prescriber will not be disclosed. 
 

 

Date of 
service 

Date of 
Processing 

Item 
number 

Item 
description 

Provider 
charge 

Schedule 
Fee 

Benefit 
paid 

Patient 
out of 
pocket 

Bill 
type 

20/04/09 03/05/09 00023 
Level B 
consultation $38.30 $34.30 $34.30 $4.00 Cash 

22/06/09 23/06/09 11700 ECG $29.50 $29.50 $29.50  
Bulk 
Bill 

Scrambled 
ordering 
Provider 
number* 

Scrambled 
rendering 
Provider 
number* 

Date of 
referral 

Rendering 
Provider 
postcode 

Ordering 
Provider 
postcode 

Hospital 
indicator 
 

Provider 
derived 
major 
speciality 

Item 
category 
 

 999999A  2300  N 
General 
Practitioner 1 

999999A 999999A 20/04/09 2300 2302 N Cardiologist 2 
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Appendix C: Wave-1 questionnaire  
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Appendix D: Wave-2 questionnaire 
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