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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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Chapter 1: Introduction

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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Chapter 1: Introduction

pesticides. There were also medical exposures including multiple vaccinations, anti-
warfare agents, prophylaxis (e.g. nerve agent prophylaxis) and antimalarial
medication.(-? In a recent review, White et al. (2015)® 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"*), as well as gastrointestinal and
neuropsychological symptoms® ©). Pyridostigmine bromide was reportedly
associated with overall symptom severity.() 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.() 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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Chapter 1: Introduction

participated in frigate firing, searching of enemy ships and experienced a number of

‘false’ chemical and fire alarms.

Following Damask 1, Damask IT 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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Chapter 1: Introduction

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.G-812)

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. (810,13-18)
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Chapter 1: Introduction

Table 1: 10 most common symptoms reported by Gulf War veterans from international veterans’ health epidemiological

studies
. US Kansas Veteran Danish Peacekeepers
©) (8) (10) (16)
Australian study UK study US DVA study Study M French study study®
N-=1456 N=2735 N=15000 N-= 2396 N=5666 N=686
Feeling unrefreshed Feeling unrefreshed after Not feeling rested after Concentration or memory
after sleep (66%) sleep (56.1%) Runny nose (56%) sleep (42%) Headaches (82.9%) difficulties (31.2%)
. Irritability of outbursts of L Sleeping difficulties | Abnormal feeling of fatigue
Fatigue (66%) angear (55.}72%) ot Headache (54%) Pain in joints (37%) (70.913%;5 S (26. 4%)21 §oriatg
Unrefreshing slee Awakening with a feeling of
Headaches (61%) Headaches (53.5%) SN S1eep Fatigue (36%) Irritability (68.8%) | fatigue and exhaustion after a
(47%) S
whole night’s sleep (25.2%)
Sleeping difficulties . . Problems falling or Unusual feeling of fatigue
(60%) Fatigue (50.7%) Anxiety (45%) staying asleep (33%) Backache (62.9%) during the day (24.8%)
irrf;tearb(iéi;g;g;)utbursts of ?‘1}%6103‘1)2% difficulties Joint pain (45%) Sinus congestion (33%) ?gg%g;g difficulties Depression or sadness (22.6%)
Problems remembering Feeling of nervousness
Low back pain (52%) Forgetfulness (44.9%) Back pain (44%) EEZEZ; information Fatigue (54.6%) irritability or agitation’(21.0%)
General muscular aches N . Feeling irritable/angry | Difficulty to find Problems sleeping all night
or pains (52%) Joine stiffness (40.0%) Fatigue (38%) outbursts (31%) words (52.8%) (19.8%)
Flatulence or burping | Loss of concentration Ringing in ears Numbness or tingling in | Numbness or Problems falling asleep
(46%) (39.7%) (37%) extremities (29%) tingling (45.3%) (19.4%)
Flatulence and burping . Repeated fits of headache
Forgetfulness (46%) (34.1%) Heartburn (37%) Headaches (29%) Gastralgia (42.7%) (19.2%)
. o Pain without swelling or . . i TR
Difficulty finding the . e Difficulty sleeping Eyes very sensitive to o Numbness or tingling in hands
right word (45%) g‘;n;jos)m severaljoints | 374 light (25%) Tinnitus (42.3%) 1 et (14.19%)
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Chapter 2: Methods

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’.(®?®) 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,(?> 2628 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
1009, were depression, ) alcohol and substance abuse, % chronic fatigue, -3V

functional gastrointestinal symptoms ¢? and post-traumatic stress disorder ¢* (Figure

D).

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.G*3% Symptoms of pain
were also reportedly more common among Gulf War veterans than other military

personnel.6.37)
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Chapter 2: Methods

Post-traumatic stress
disorder 3

Alcohol and
substance use G?

/‘ V
Gulf War
veterans’
health

Chronic fatigue € 39

Functional gastrointestinal
symptoms ¢

Depression 9

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.(%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.(* 153945 EFA is a statistical method of
grouping together correlated variables, so as to reduce a large number of symptoms to

fewer symptom groups.*®) LCA, on the other hand, groups together subjects with
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Chapter 2: Methods

similar responses on a number of chosen variables.*?) 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. [OM®®) 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

Traq WarsG®49),
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Chapter 2: Methods

Three main case definitions have been proposed; the Haley syndrome definitions by
Haley; 2 the Centers for Disease Control and Prevention (CDC) definition established

by Fukuda et al ;* and the Kansas definition by Steele. 1)

The Haley syndrome definitions 2 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 O (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,*) 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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Chapter 2: Methods

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)M 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 149%0Y to
62%®. 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 1096%52) to 309 ™). The IOM®®) 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.* However, Gulf War veterans’
health was still worse than that of other military personnel.®® In another study among
veterans from the US Gulf War Registry, Gulf War veterans’ symptom reporting was
reportedly unchanged over time.®% 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 > 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. (93458 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(# 3353860 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:

Objective:

Chapter 4:

Research question:

Has Gulf War veterans’ symptom reporting changed over time and
how do these changes compare with those of other military
personnel?

To investigate the prevalence, incidence and persistence of Gulf

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

other military personnel.

Have the patterns of symptom reporting by Gulf War veterans

changed over time?
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Objective:

Chapter 5:

Research question:

Objective:

Chapter 6:

Research question:

Objective:

Chapter 7

Research question:

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.

What are the longer-term health effects of Gulf War veterans’
symptom reporting and how does it compare across veterans with
different symptom reporting?

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.

How does the prevalence of MSI compare with that among other
military personnel who were not deployed to the Gulf War?

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.

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).

~17~--



Chapter 2: Methods

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.
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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
20456 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

~19--



Chapter 2: Methods

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.

Consent to linkage

Medicare & DVA linkage
592 Gulf War veterans
533 Comparison group

Medicare only
13 Gulf War veterans
21 Comparison group

DVA linkage only

(none)

No consent to linkage
92 Gulf War veterans
105 Comparison group

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:

e Australian Defence Medical Ethics Committee
e DVA Human Research Ethics Committee

e 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:

e Australian Defence Human Research Ethics Committee
e DVA Human Research Ethics Committee
e Monash University Human Research Ethics Committee

e 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)®), 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
10t revision of the International Classification of Diseases (ICD-10)©2 and the 4t
edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-1V)®). 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 1°t of January 2001 and

15t 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.(®*) 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(®). 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©®). 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 7,
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),®® which is a screening tool used to identifying
hazardous or harmful alcohol consumption. (Questions G31-
G40)

e demographic characteristics (age, education) (Questions
Al-A4)

e Short Form 12-item Health Survey (SF-12) version 1 for
general health and wellbeing. (Questions D1-D8)

e 03-item symptom checklist (Question D10)

e Doctor diagnosed/treated medical conditions - list of
medical conditions that could have been treated or
diagnosed between Wave-1 and Wave-2. (Question D29)

e Hospitalisations in the 12-months preceding Wave-2
(Question D30)

e 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)

e  Smoking history (Question HI)

e  Alcohol use measured using the World Health
Organization's Alcohol Use Disorders Identification Test
(AUDIT),® 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)©” (Question J3-]23)

e Self-reported measured weight, waist circumference
(Section K)
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Psychological interview using the
Composite International
Diagnostic Interview version
2.16D

e 12-months major depression

e 12-month post-traumatic stress disorder.

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

e 12-months major depression

e 12-months post-traumatic stress disorder.

The interview was conducted over the phone by trained
Interviewers.

Medical assessment by a
registered nurse

e height, weight and waist circumference measured by a

registered nurse.

N/A

Data linkage with Medicare N/A e general practitioner consultations
Australia, specifically the e specialist doctor consultations
Medicare Benefits Schedule and e pharmaceuticals dispensed

the Pharmaceutical Benefits

Scheme

Data linkage with the health N/A e general practitioner consultations

database held by the Department
of Veterans Affairs (DVA)

e specialist doctor consultations

e pharmaceuticals dispensed through the Repatriation
Pharmaceutical Benefits Scheme (RPBS)

e 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"®) 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( was chosen because it is
a good estimator of prevalence/risk ratios. In Chapters 5 and 7, logistic regression™ 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. (™
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Linear regression models("® 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 (/) was used to compare medians across groups

of categorical variables.

In Chapter 4, exploratory factor analysis™) was used to examine patterns of symptoms
at Wave-1 and Wave-2 while Tucker’s Congruence Coefficient was used to compare
the factor structures across study groups and time. Negative binomial regression(™ 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(™®, while random effects models (using the method of DerSimonian and

Laird)® 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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Chapter 3: Longitudinal
changes in symptom
reporting

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:
e Change in prevalence of each symptom from Wave-1 to Wave-2;
e 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;
e Anassessment 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.
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finding was that Gulf War veterans had higher than expected
rates of multiple physical and psyehological svmptoms whea
compared to non-Gulf deploved military compatison groups
[Galroy 1998; Unwin et al., 1999; Cherry et al., 2001; Barrett
et al., 2002b; Kelsall et al., 2009]. Now, approximately
20 years after the Gulf War little is knowa about the longer
tertn health of Gulf War veterans and whether this increased
symptom burden, relative to comparable malitary grougps,
persists.

The majority of Gulf War veteran health studies to date
have been cross-sectional studies, whereas longitudinal
stndies are needed to consider long-term sequelas of
increased symptom teporting post deployment. The few
longitudinal smdies that have been undertaken have found
that the prevalence of symptoms and other health outcomes

@ 2015 Commonwesalth of Australia. American Journal of Industrizl Medicine © 2015 Wiley Periodicals, Inc.



Chapter 3: Longitudinal changes in symptom reporting

Symptomatology in Cu

(such as medical conditions, functional impairment and post-
tranmatic stress disorder) remainsg higher among Gulf War
veterans  indicating pooter health then other military
comparison groups [Hotopf et al, 2003; Kang et al., 2009,
Lietal, 2011]. A study among United Kingdom (UK) Gulf
War veterans im 2000-2001 showed that the higher
prevalence of symptoms, compared with non-Gulf deploved
comparison groups, was due to both higher incidence (new
repotting of svimptoms at follow-up) and greater petsistence
of symptoms over the 3—4 vear period since the cohort was
first assessed in 1997 [Hotopf et al, 2003]. The prevalence
zap berween Gulf War veterans and comparison groups
across several health outcomes had narrowed slightly but
Gulf War veterans continued to experience pootrer health than
the military compatison groups. A smdy with a 10-vear
follow-up from baseline in 1995 to a follow-ug in 2005 found
that United States (US) Gulf War veterans were more likely
to report increased somatic symptoms than a comparison
group [Kang et 21, 2009], and persistent poorer health and
incident condivions based on several measures than the
comparison group, but somatic symprom count was not
assessed lonmmdinally. These longimdina] smdies among
Gulf War veterans have given some insight info symptom
reporting in Gulf War veterans compared with other snilitary
groups siiee the 1990-1991 Gulf War. Among other
outcomes, increased syvmptom reporting in Gulf War
veterans 13 one of the indicators of poorer health in this
group that is therefore important to monitor into the fomre.
However, little i3 understood az to whether the difference in
symptom reporting between Gulf War veterans and military
COMparison groups 15 greater now than 1t was in the first
decade after the war, which will be addressed in this paper.

The aim of this article is to assess the current prevalence
and longimudinal change in svmptomatology among Austra-
liah weterans of the 1990-1991 Gulf War by comparing
symptom data from two waves of the Australisn Gulf War
Veterans” Health Smdy; conduected in 2000-2003 (Wave-1)
[Kelzall et al, 2004] and tn 2011-2012 (Wave-2). The
hypotheses are that (i) symptom prevalence in Gulf War
veterans is higher at Wave-2 compared with Wave-1; (ii) the
2ap in symptom prevalence between Gulf War veterans and 2
military comparison gonp is wider at Wave-2 than it was
10 vears sarlier; {1id) the increase i svmptom prevalence
over time is a synergy of symptom persistence (Le. repeated
reporting of symproms at Wave-1 and Wave-2) and incidence
(i.e., flew svinprom onset at Wave-2).

MATERIALS AND METHODS
Study Population and Recruitment

Participants in the first wave, sometimes referred to as
“baseline smdy,” were invited to take part in 2 follow-up
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study (Wave-2). A detailed description of the Wave-1 smdy
rectuitment has been reported previously [Kelsall et al
2004, Sim and Kelsall, 2006]. At Wave-1, Gulf War veterans
{h=1,808) who were not known to be residing permanently
overseas of to be deceased were invited to participate, and
B1% pasticipated. A comparison group of 2,796 randomly
selected Anstralizn Defence Force (ADF) personnel who
were in operational units at the time of the Gulf War, but who
were tiot deploved to that conflict, were frequency matched
to Gulf War veterans by age, gender, rank and branch of
setvice, and 57% participated.

The Wave-2 eligible cohort included all surviving
Wave-1 participants, excluding those who declined further
follow-up or whose lzst known postal addresses were invalid.
Up to four attempts at postal contact were made, followed by
telephone/e-mail contact attempr. Fifty-four percent of Gulf
War veterans and 47% of the comparison group agreed to
participate. This article presents svimpiom reportifg among
male participants only, as the sumber of female subjects
(=230} was too small for mezningful analysis.

Data Collection

Datz used in this article were derived from a self-
reported guestionnaire which contained a £3-item general
health symptom checklist that was developed from a
svmpton list used in a swrvey among UK Gulf War veterans
[Uowin et al, 1999]. The symptom checklist included
svmptoms that spanned multiple body systems to include
respiratory, cardiovascular, gastrointestinal, neurclogical,
sexual funetioning, and psychological symptoms. The
checklist was administered at both the first and second
waves. Participants were asked to report whether or not the
sviaproms had oceurred in the past month. The questionnairve
also contzined the 12-item Shott-Form Health Survey (SE-
12), World Health Organization’s Alcohol Use Disorders
Identification Test (ATUDIT) tool and questions pettaining to
matital stats, highest education level attained and smoling
status. The SF-12 is 2 validared tool 2nd contains at least one
question on eight health concepts including physical
functioning, role lmitations due to phvsical health or
emotional problems, general health, bodily pain, vitality,
social fanctioning, psychological distress and psvehological
well being [Ware ez 2], 19%6]. The 12 questions were scored
ot two domains, te mental and physical hezlth compotents,
to give scores between 0 2nd 100 for each domain, with lower
scores indicating poorer health [Ware et al, 1995]. The
AUDIT was developed by the World Health Organisation for
use i screetdng persons with excessive aleohol consumption
[Saunders et al., 1993], and ATDIT casensss was defined by
scores =10 [McKenzie et al, 2006]. In addition, version 2.1
of the Composite Intemational Diagnostic Interview (CIDI)
[WHO Collaborating Centre for Mental Health and
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Substahce Abuse, 1997] was used to define psychiatric
diagnosis according to DSM-IV criteria mncluding post-
traumatic stress disorder (PTSDY) in the past 12 months.

Statistical Analysis

Drata were analysed using Stata version 13.0 (StataCorp,
Texas). - Method of association were used to determine the
telationship between categorical variables, £ tests to compare
cofitinuons varizbles, while Wilcoxon rank sum testwas used
to compare medians of skewed contiuous variables.
Prevalence of each symptom was caleulated as the fraction
of total number of participants who reported the symptom as
present. Negative-binomial regression was used to compare
the average mumber of prevalent symptoms reported by Gulf
War veterans and the comparison group. Prevalence of each
symptom was then modelled using log-binomial regression
to obtain risk ratios (BR) [Wacholder, 1986] comparing
symptom prevalence  among Gulf War veterans  and
cotnpatison group, adjusting for age, rank and branch of
service i August 1990, Log-binomial regression was chosen
over logistic regression as it provides direct estimates of risk
tatios. In instances where the log-bincmizl failed 1w
conwverge, log-normal distribution with robust vasiance
estimmator was used as suggested by Cumumings [2009].
Possible confounding of covariates of itterest was examined
by adding each covariate one at a tme to the negative
binomial 2nd log-binomial regression models of sudy group
on totz] number of symptoms. Effect modification was also
assessed by meluding in the model an interaction between the
covariate of interest and study group varizble. Covariates of
mterest were age, branch of service, military rank in
August 1990, marital stams, highest level of education,
PTSD casensss, smoking stams, and AUDIT caseness.

Aszessment of variation i symptom reporting over titne
mvolved three distinet components. The first component was
a berween-study-group comparison that compared longim-
dinal change in symptom prevalence berween Gulf War
veterans and the comparison group. This was assessed using
an interaction term (1.e., between study group and time) in the
log-binormial regression, with the repeated measures of
mdividuals accommodated using 2 robust (sandwich)
variznce estumator. The other two components assessed
symptom prevalence i subsets of tndividuals based on their
symptomatology at Wave-1. The first, defined as simpfom
persistence, assessed whether partcipants who repotted 2
symptom as present at Wave-1 also reported the same
svmptom at Wave-2. This was analysed using log-binomdal
tegression among participants who reported the symptom as
present at Wave-1. The second, defined as symipiom
incidence, assessed whether participants who had reported
a symptom as absent at Wave-1 had reported it as present at
the second wave. This was analvsed using log-bitomial

regression among participants who reported the symptom as
ahsent at Wave-1. Adjustment it these models was made for
age, tank and branch of service tn Angust 1990

Ethics Approval

Ethics approval for the study was received from Monash
University Humat Research Ethics Committee (HREC),
Aunstrzlian Department of Veterans® Affairs HREC, and the
Aunstrzlian Defence Forces HEEC. Participants provided
written consent.

RESULTS

Comparison of Wave-2 Participants and
Non-Participants

There wers 697 Gulf War veterans znd 659 comparison
group participants at Wave-2. Military service characteristics
and Wave-1 hezlth outcomes (8F-12 median scores and
nusmber of sviaptoms) of Wave-2 participants versus non-
participants are presented in Table [ In both study groups,
Wave-2 participants wete oft average older than non-
participants (P 0.001). Officers were more likely to
participate (P« 0.001). 8F-12 physical health component
scotes were similar for participants znd non-participants
while mental health component scores for Wave-2 non-
participants were significantly lower than for participants.
Owerall, reporting of the 63 svmptoms among the tweo study
groups at Wave-1 was simelar for Wave-2 participants and
nom-patticipants, as wdicated by the median scores in
Tablz L.

Characteristics of Wave-2 Participants

Table I also shows that the age, bratch of service and
rank distribution among Wave-? participants was signifi-
candy diffevent for the two smdy groups with mors Gulf War
veterans in the younger age group. There were more Navy
persormel and lower ranked personnel in the veterans’ group
commpared with comparison group.

Symptom Prevalence Summary

Figure 1 compares the symptom prevalence between the
two siudy groups (top left and bottom right quadrants) and
over the two waves (top right znd bottomn left quadrants) for
cach study group. Looking first at the top left quadrant which
shows a plot of Wave-1 symptom prevalence for the two
study groups, the crosses (representing prevalence of each of
the £3 symptoms) are above the dashed diagonzl line (which
represents equal svinprom prevalence for Gulf War veterans
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TABLE 1. Characteriztics of Wave-2 participants and Mon-Participants
Gurt war Camparison
valarans group
Haon-partielpants®, Partlelpants, Non-partielpants®, Partielpants,
Characterlstie n=702 n=E8487 n=H874 n=E53
Age, years (22 of 1 January 2042)™ n (%)
<45 305(43.5) 315 {36.0) 12%(10.6)
45-54 35448 425 {488 368 (55.6)
=55 B2 (118) 134 (154) 182(24.8)
Branch of service in August 19807 n (%)
Navy 614 (87.5) 509 {85.0) BEA(73.9) 440(68.2)
Army IB(54) 46 (B.6) 97 {11.4) T2(10.9)
Air farce 50(71) 52 (7.5) 114 {13.0) 138 (209
Bankin August 1007 ni%)
(Oifficar 111 187 (21.4) 202(30.6)
Other ranks— supervisary 320(457) 397 {454) A34(50.7)
(Other ranks—nonsuparvisory 2T0(385) 184 (278) 290(33.2) 1230187

Wavae-1 5F-12 medizn scenas: madian (023 475)
Mental health companent™
Phiysical health component®

Number of symptoms at Wave-1° madian (025; Q75

30.6(38.5;56.0
52.2(444,555)
13(6:21)

514 (411; 566
52.2(451;556)
12 (8;19)

538 (458,575
531 (46.2,550)
9 [4; 16)

Gi:15)

SF-12,12-item short farm health survey; 125, lower guartile; 475, upper quartile.

“Includes all Wave-1 participants who oid not participats at Wave-2 with the exception of those knowntobe deceazed.

*Non-participants differ fram participants {pvalue <0.05).
*Distribution of Wave-Z particinants ditfared hetwesn study proups | pvalug <0.05)

and the comparison group); hence, demonstrating higher
prevalence among Gulf War veterans than the comparizon
group 2t Wave-1 for most symptoms. A similsr contrast of
the two study groups in the bottom right quadrant shows that
the prevalence of svmproms was also highest among Gulf
War veterans than the comparison group at Wave-2. The top
right quadrant shows that symptom prevalence at Wave-2 in
Gulf War veterans was higher than at Wave-1 for most
symptoms. Prevalence of some symptoms in the compatrizon
group was higher at Wave-2 than at Wave-1, although the
proportion of symptoms with higher prevalenes at Wave-2
thah at Wave-1 it the comparison group was less than that
observed in Gulf War veterans.

Symptom Prevalence at Wave-2

The mean mumber of symptoms reported 2t Wave-2 was
sighificantly higher among Gulf War veterans than the
comparizon group (mean: 16.9; sd=11.8vs 12.5;sd = 10.0,
ratio of means: 1.36, 95%0CT 1.24-1.48). The relationship
berween smdy group and total number of symptoms was not
confounded by age or military rank or branch of service in
Aungust 1990, PTSD diagnosis at Wave-1, marital status,
highest level of education, smoking statns and AUDIT

caseness; although the ratio of mean mumber of svmproms
repotted by Gulf War veterans versus the comparison group
differed by participants’ age in August 1990 (see Supple-
mentary Figure 81 and Table S1, “Supporting Information.
pdf”). Symptom reporting in Gulf War veterans relative to
the comparison group was greatest in those aged less than
20 vears at deplovment {ratio of mean mumber of sviptoms
=2.09; 95%CI 1.49-2.93) and this difference lessened with
increasing age i August 1990 (ratio of mean smmber of
symptoms =143, 1.24, 136 for 20-24, 25-34 and >33
vears, respectively: p value for trend = 0.033).

The prevalence of symptoms at Wave-2 ranged from 1%
to 71% among Gulf War veterans and 1% to 60% among
comparison group (Fig. 1, top sight and bottom left
quadrants, respectively). The prevalence of 43 of the 63
symptoms was significantly higher in Gulf War veterans than
in the comparison group. The lasgest differences were
observed for the following symptoms with more than twice
as matry Gulf War veterans as comparisofl group repotting
the symptom; skin uleers (RR 2.54 93%CT 1.36—4.72), skin
infections (BR 2.28 95%CI 1.57-3.32) and feeling disori-
ented (RR 2,14 93%0CT 1.42-3.21). Fifty per cent of mote
Gulf War veterans than comparison group reported symp-
toms of lozs of control over bladder or bowels, stomach
cramps, dizrrhea inereased sensitivity to smell or light
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feeling feverish, shaking, aleohol intolerance, night sweats,
distressing dreams, and rach or skin irtitation. In addition, the
15 most comunonly reported symptoms armong Gulf War
vererans at Wave-2 were similar to those observed at Wave-1,
with the exception of two symptoms. A Supplementary table
(see Supplemnentary Table 52, “Supporting Information.
pdf) is provided which presents the prevalence of all 63
symptoms at Wave-2.

Change in Symptom Prevalence Since
Wave-1

Table II presents the change in prevalence from Wave-1
to Wave-2, persistence and incidence for the 15 most
commonly reported symptoms at Wave-2 amongst Gulf War
veterans. A significant increase in symptom prevalence from
Wave-1 to Wave-2 was observed for /15 syvinptoms o Gulf
War veterans and 815 symptoms in the comparizson group. A
cotnparison of prevalence change over time @ Gulf War
VElerans versus comparison group tevealed that for 13 of 15
symptoms there was no evidence for a difference between the
owo study groups in the Wave-1 to Wave-2 prevalence
change. Owverall, a significant increase i symptom preva-
lence from Wave-1 to Wave-2 was observed for 34/63 (54%)
symptoms among Gulf War veterans and 25/63 (40%:) among
cotnparison goup, with only 363 symptoms showing

significant differences i prevalence change between Gulf
War veterans and comparison group. (see Supplementary
Table 53, "Supporting Information pdf” for the results of
change in prevalence for all 63 symptoms.)

Persistence and Incidence of Symptoms
Since Wave-1

Figure I illustrates persistence a2nd incidence of
sviptoms in Gulf War veterans and the comparizon group.
The figure shows that Gulf War veterans had higher symptom
persistence than the comparison group for the majority of
svimptoms, even though this difference was not statistically
significant for 1115 most commeon symptorms (Table IT) and
for 4963 symptoms overall (Supplementary Table 54,
“Eupporting Information pdf™). Incidence of svmptoms, on
the other hand, was significantly higher among Gulf War
veterans than comparison group for 7/15 most common
svnptoms (Table IT) and for motre than half (n = 34) of all 63
svimptoms overall (Supplementary Table 54, “Supporting
Information pdf*).

To assess whether the relationship berweetl syraptom
persistence and Gulf War deployment was confounded or
modified by PTSD, age or rank or branch of service in
Aungust 1990, or smoking status o AUDIT caseness; we
adjusted for these factors and their interaction with
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deployment. These further analyses revealed no confounding
effect by any of the factors but that symptom persistence in
Gulf War veterans and comparison group differed for
participants withwithout PTSD at Wave-1, with a higher rick
ratio among those with PTSD. Dus o low prevalence of
PTSD at Wave-1, sub-group analyses were only conducted
among those without PTSD at Wave-1 and these analyses
showed that symptom persistence among Gulf War veterans
and comparison group were sitilar for about three-quarters
of svmptoms, which was consistent with results observed in
the whole cohort (Results not shown ). Mo effect modification
was observed for the other factors.

DISCUSSION

This longitdinal study, approximately 20 vears after the
19901991 Gulf War and 10 vears after owr baseline study of
this cohort, has found the prevalence of symptoms among
Anstralian Gulf War veterans to be higher than it was
10 years ago, and is still higher than the mulitary compatison
group for most symptoms. However, the change in
prevalence was similar for Gulf War wveterans and the
comparison group over the 10-vear period. One-quarter of
symptoms wete more persistent and around half the
svmptoms had higher incidence in Gulf War veterans than
the comparison group, but the changes were not large enough
to increzse the prevalence gap between Gulf War veterans

and the compasison group. Estimates of the relationship
between deplovment and symptom persistence were not
confounded or modified by age at deployvment, military rank,
branich of service, smoking stams, and alechol consumption
bur for most symptoms, the difference i symptom
persistence zmong Gulf War veterans and the comparison
group was larger in PTSD cases than i non-PTSD cases.

The differences between Wave-2 symptomatology in Gulf
War veterans and the comperison group highlishts that ill-health
contnmes 1o be significantly in excess among Gulf War veterans
cotnpared with other military personnel, and these differences
canmot be explamed by veteran characteristics. Similar
contined excess svmptom reporming in Gulf War veterans
was observed ina cohort of UE Gulf War veterans [Hotopf et al.,
2003]. Other previons studies have shown high morbddiy
among veterans of the Vietam War, Korean War, and World
War II even 2t 50 vears post-war [Eisen et al., 1991; Hunr and
Robbins, 2001; Ddn et al, 2007], suggesting thar the health
effects of war on veterans, are rather long term than transient.

Some psychologica] health disorders such 2s PTED have
been associated with high symprom reporting [Baker et al.,
1997; Engel et al, 2000; Barrett et al, 2002a]. Howevet,
even after accounting for PTSD in ow smady, symptomaro!-
ogy remained significantly higher in Gulf War veterans than
the comparison group indicating that PTSD could only
partially explain the differences berween the groups.

It is common for symptomatology to increase with time.
However, o study's finding of higher prevalence at Wave-2
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than at Wave-1 for more than half of the symptoms among
Gulf War veterans is in contrast with findings of the UK Guif
Wat veterans® study [Hotopf =t al., 2003] where decrezsed
symptomn prevalence {23 measured by total auwmber of
symptoms) was observed. While the design of the UK smdy
and our study are reasonably simdlar, our follow up period 13
arcund twice as loag, 20 vears post deploviment and 10 vears
siice baseline assessment (compared with 53— years of
follow-up), thereby demonstraving coatinual symptom
repotting over a longer period of time.

Chznge in symptom prevalence over time can be
expressed as a combination of symptom persistence and
incidence and these two measures can significantdy impaet
the prevalence gap between two groups at two time points. In
our study, overall symprom persistence was fairly similar
berween Gulf War veterans and the comparison group
(significantly higher in Gulf War veterans for 14 of &3
symptoms), even after adjusting for confounding by factors
such z2s PTED, age, smoking stams, and aleohol consump-
ton. On the other hand, symptom incidence was higher
among Gulf War veterans than the comparison group for
more thzn half of the symptoms suggesting that the
difference in symptom prevalence observed in our study at
Wave-2 15 probably a result of increases in new symptom
matifestation in Gulf War veterans at a higher rate than in the
comparizon group. Although symptom prevalence was not
reported in 2 Gulf War veterans’ smdy conducted in the
United States, a similar pattern of petsistence and incidence
was observed in chronic diseases reported by Gulf War
veterans followed up from 19935 to 2005 [Li et al., 2011].

Hotopf et al. [2003] seported that the prevalence gap
berween Gulf War veterans and their comparison group had
slightly narrowed over a 3—4 year follow-up period in 2001,
while Lietal [2011] tn a2 US study reported an increased zap
berween Gulf War veterans and the compatison group in
2005. These findings contrast with our findings of a similar
prevalence gap between Aunstralizn Gulf War veterans and
the comparison group at 10 vear follow-up in 2010-2012,
which is the longest follow up of Gulf War veterans. Another
smudy of a different group of US Gulf War veterans by
Dzakined et 2l [2006] found that thers was no significant
change i symptom feporting  between their smdies
conducted in 1995 and 2000. This smdy had no comparizon
group and this lmated its utility for comparative purposes.
The differences between the findings of our smdy and the UK
and TS studies could be atributed to several factors, such as
the longer lenpth of time between first and second smdy,
differences in the comparison groups, and variatons in the
healtheare systems across countries.

The strengths of owr stady include the longimdinal
namre of the smdy design, use of the same 63-item past-
month symptom questionnaire at Wave-1 and Wave-2 that
provided an opporfunity to compare data from two time
potats, inclusion of a randomly sampled matched military
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comparizon group, longer term follow up and first time
repotting of symptom outcornes for Gulf War veterans more
that 20 years after the 1991 Gulf War. This length of time
chabled longer-term effects of Gulf War deployment on
svmptomatology to be assessed than has been undertaken
previcusly.

Participation rates at the second wave were moderate
despite a dedicated contact and recrnitment strategy. An
aszessment of participation bias was conducted and the self-
reported health statms, as measured by Wave-1 SF-12 scores,
of Wave-2 pasticipants versus non-participants was found to
be reasonzbly similar Furthermore, a comprehensive
evaluation condueted at Wawve-1 showed that the smdy
resules wese robust to any possible participation bias as a
result of some differences in demographic profiles of the two
study groups [Kelsall et al., 2004].

In swnmary, Australiza Gulf War veterans are suill
reporting more symptoms than the military comparison
group after a 10-vear period and more than 20 vears since the
1990-1%91 Gulf Wart, but the difference i persistence and
incidence berween the two groups was not great enough w
result in a significantly widened prevalence gap between
Gulf War veterans and the military comparison group. In
addition, the difference in symptom reporting could not be
explained by confounding due to age, rank, branch of servics,
smoking stamis, aleohol consumption, or PTSD caseness.
The increased burden of symptom reporting i Gulf War
veterans persists 20 years after the 1990-1991 Gulf War.
Important, howevet, is the need to consider the relationship
berween this persistent increased symprom reporting busden
and long term morbidity, espectally 2s veterans age, and this
will be the topic of further research. Any such relationships
are important to better understand the impacts of symptom-
atology on veterans, their families, and the commmun:ity.
These findings can assist health case providers, care givers
and service providers better understand and address hezlth
care needs of Gulf War veterans.
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Table 51: Relationship between deployment and total number of reported symptoms,
adjusting for possible confounders and/or effect modifiers

Test for confounding Test for effect
{Cnalf War vetarans Vi Comparizon modification
Froup)
RoM (95% CT) p-value

Unadjusted effect estimate 1.3601.24,1.48)
Possible confounders
Cheracteriztics af depioyment (August 1990)
Apge group (years) 1.37(1.25,1.50) 0.012
Branch of service 1.3301.21, 145 Q.57
Milstary rank 1.3201.21, 1.44) 0.10
Wave-I poychological health
Post-traumatic stress disorder (PTSD) 1310120, 1.43) 043
Wave-2 characteristics
Marital =tatus 1.3501.24,1.48) 0.45
Highest leve] of educztion level 1350124, 147 055
Smoking status 1.330(1.22, 145 027
Audit caseness 1.3101.21, 143 098

Abbraviations: Rebl- ratio of means
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Table 52: Comparison of symptom prevalence at Wave-2

Gulf War Comparison
Symptom veterans: n{%n) group: n{%) RRas (95% CT)
N=697 N=659
Feeling unrefreshed after zleep 483 (70.8) 377 (511 1.19¢1.10,1.29)
Fatigue 473 (68.2) 3092 (558.9) 1120103 1.2
Sleeping difficulties 437 (66.0) 377(37.8) 1124103 ,1.21)
Generzl muscls aches or pains 440 (63.3) 373 (57.4) 107098 1.16)
Headaches 413 (60.2) 322 (49.2) 1180107, 1.31)
Low back pain 412 (59.4) 371 (567 1050096, 115
Imitability/ outbursts of anger 393 (56.5) 271 (41.6) 1.3001.16, 1.48)
Stiffness in several joints 3310549 313 (48.2) 1110100, 1.23)
Finging i the ears 35360511 203 (45.00 1120100, 1.24)
Flatulence or burping 334 (50.9) 232 (38.3) 1280113 144
Difficulty finding the right word 343 (49.6) 232 (35.3) 137121, 1.56)
Forgetfulnes: 334(48.3) 214 (32.8) 1.430(1.25 ,1.63)
;a_.i];t;“-'ithc-ut swelling or redness, in zeveral 321 (46.2) 236 (36.1) 126 (111,144
Avoiding deing things or situations F12 (449 154 (283 1.46¢1.26,1.69)
Lozs of concentration 307 (44.1) 195 (29.8) 1.4301.24 . 1.65
Lozs of interest in zex 288 (42.8) 211 (32. 1320115 153
Itchy or painful eves 266 (38.2) 193 (24.5) 1270109 148
Fesling distant or cut-off from others 247 (35.3) 148 (22.7) 1.490(1.25 | 1.78)
F.azh or slan imitation 243 (35.3) 146 (22.3) 1340128 | L84
Shormess of bresth 233 (33.3) 144 (22.00 1.46(1.22 1.7%)
Problems with sexual functioning 226(32.5) 137 24.00 1.3601.14 . 1.62)
Distrezsmg dreams 208 (30.1) 117(17.8) 1.61(1.31,1.97
Indigestion 206 (29.6) 136 (20.8) 1380113, 18T
Increased sensitivity to noise 1840279 126 (19.3) 1380113 169
Fesling jumpy/easily startled 181 027.5) 1220187 1410115 . 1.7%)
Tingling or buming sensaticn in hands/fest 188 (27.1) 130015.8) 131108, 159
Fapid or pounding heart beat 186 (26.9) 114 (17.4) 145¢1.17,1.79)
Diarrhosa 183 (26.3) 106 (16.2) 1.33(1.23 ,1.90)
Dry mouth 174(23.1) 115 (17.8) L3701, LT
Might sweats 166 (23.9) 860147 1.56(1.25,1.96)
Chest pain 143 (20.5) 100 (13.3) 1.25(099,1.58)
Perzistent cough 142 (20.4) 112017.1) 1170093 148
Lozs of zenzation in hands fest 1330192 od (14.4) 1.27¢1.00 162
Stomach cramps 133 (19.1) 71010.8) 166(1.27,219)
Paszing urine more often 1310189 107 (16.4) 119094 149
Increased sensitivity to light 123 (17.7 64 (9.8) 1.68(1.27,2.22
Wheezing 121(17.5) 710109 14701.11,1.93)
Sore throat 120017.2) 870133 1.280(098 | 1.66)
Unintended weight gain = 4kz 119(17.1) T2011.0) 14501091913
Loszs of balance or coordination 117 (19.8) T2(11.0) 1.44¢1.10,1.90)
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Symptom

Toothache

Alcchel mtolerance

Loss of or decrezss in appetite
Constipation

Dizziness or blackouts

Shaking

Skin infections

Mouth ulcers

Double visien

Feeling feverish

Increased sensitivity to smell
MNausea

Feeling disorientated
Tender/painfial swelling of hmph glands
Loss of control over bladder or bowels
Lump in throat

Difficulty speaking

Skan uleers

Buming zensation in 52K organ:
Vomiting

Pam on pazsing unne
Unintended weight lozs >4kg
Seizures of convulsions

Gulf War Comparison
veterans: ni%o) group: n{%) RRas: (95% CT)
N=697 N=(30
108 (15.7) 230127 1.200092,1.57)
107 (13.5) 59(9.0) 1.61(1.18,2.18)
106 (15.3) 63 (5.0 1490111 -2.00)
100 (14.4) RIS 1.20(091, 1.38)
g7 (139 3850 1420104 192)
B6(139) 32079 1600116, 219
24 (13.5) 58(3.8) 2280157 .332
82(118) 34032 146(1.04 205
(LA 43 (6.9 1470104 208
76 (11.0) 41(6.3) 1.67(1.15,241)
74 (10.6) 57(37) 1710117, 249
71(10.2) 43 (6.6) 1.44(1.00,2.07)
62 (5.9) 30(4.8) 2140142 321
36(3.1) 35(3.0 1420084 214)
33(7.8) 23 (3.8) 1897118 -3.00)
32(1.5) 30(4.8) 152099 234)
51(7.3) 3004.8) 148 (096, 229)
4039 13200 2540136 ,470)
31(4.5) 17 (2.6) 1.50(0.85,2.62)
27039 18029 1.16 (0,63 ,2.12)
232 18029 1.06(0.58,1.93)
20029 R TERY) 0870047, 1801
6(0.9) 3(0.3 1.35 (0,32, 5.69)

5|Page
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Table 53: Change in svmptom prevalence from Wave-1 to Wave-2

Comparison of prevalence

Symptom SN T ORI changebetween e oo
ER (#5% CT) ER (#5% CT) p-value
Feeling unrefreshed after sleep 109103, 115 106098, 1.14) 0.563
Fatigue 105(0.89 1.1 Li2¢lod4 120 0188
Slesping difficulties 1.18(1.10,1.26) 120111, 130 0.723
General musele aches or pains 122¢1.13 130 137(125 15D 0.048
Hezdaches 1020085, 1.10) (.98 (080 1.06) 0.426
Low back pain 115¢1.07,1.1% 1.16(107 123 0.860
Trritability/outbursts of anger 101084 1.0% 094086, 1.04) 0277
Stiffness in several joints 140(1.28, 1.3%) 1420127137 0.794
Ringing in the ears 169 (152 18T) 1.66(148 18T 0881
Flztulence or burping 1.14¢1.05,1.23 093083, 1.05) 0.006
Difficulty finding the right word 1.08(1.00,1.18) 10ti0el 113 0.351
Forgeffulness 107088, 11T 099 ER 111 238
P:f;a‘ﬁt{__h];‘tl: swelling or redness. in 1.30(1.17, 1.44) 121 (106, 138) 0419
Avoiding doing things or siuations 1380124154 146126, 1.69) 0.341
Loz of concentration 1.OB (0098 1.1%) 1LI3{099 129 0.632
Lozz of mterest in sex 189 (165, 2.17) 206(1.72 248 0414
Itchy or painful eves 10800956, 1.21) 1090094 1.26) 0832
Fesling distant er cut-off from others 146 (128, 1.67) 1700139, 208 0224
Pzzh or zlan oritation 098 (0.B7,1.10) 0.79¢067 0.93) 0.033
Shormesz of breath LIS(1.01,1.30) LOL(0ES 1200 0232
Problems with sexual fimetioning 240199 89 2990232 384 0122
Distressing dreams 1450127 1.6%) 146(118 18D 0.598%
Indigestion 1.14¢1.01,1.30) pa4¢07e 1.12) 0071
Increazed sensitivity to noise 167 (1.41,1.98) 1330108 164) 0109
Feeling jumpr/easily startled 120(1.05,1.3T) 1.3401.10, 1.63) 0.403
[ingling or buming sensation in 1.30(1.11,1.53) 1.31 (1.08, 1.60) 0.874
Bapid or pounding heart beat 1.35(1.16, L.38) 1240100, 135 0.52%
Diarthosa 1.04 (089,122 0.97 (078, 1200 0.387
Diry mowth 131(1.27,1L.7% 134(108 165 0.404
Might sweats 126(1.07, 148 1.38(1.101.7%) 0.330
Chest pain 0.21 (078, 1.07) 0890072, 1.10) 0.832
Perzistent cough 1.14(085,1.3T 1.07(08s, 132 0.381
Loss of zenzation in hands feet 1.52(1.23 188y 1850143, 240 0231
Stomach cramps 1.19 (098, 145 0ot 7l, 11T 0.088
Passing urine more often 1.72(1.36,2.1T) L3L01.20, L8 0.40%
Increaszed senzitivity to light 119080 141 0820072, 1.200 0111
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Symptom

Wheezing

Sore threat

Unintended weight gain = 4kg
Loss of balance or coordination
Toothache

Alcohel mtolerance

Loss of or decrezss in zppetite
Constipation

Dizzineszs or blackouts

Shaking

Skin infections

Mouth uleers

Double vizien

Fesling feverizh

Increased sensitivity to smell
MNausea

Fecling dizorientzted
Tender/painful swelling of lvmph glands
Loss of control over bladder or bowels
Lump in throat

Difficulty speaking

Skin uleers

Buming zensaticn in 3&x organs
Vomiting

Pam on passimg urne
Unintended weight loss =4kg

Seizures or convulzions

Gulf War veterans
N=697
RR (95% CT)
1.23(1.01,1.531)
068 (0.56 , 0.8D)
136 (1.08,1.70)
L71(1.35,2.17)
1.26 (0,99 1.60)
099 (080,123
1190095, 1.49)
150(1.17,191)
1120090, 1.41)
1LI8(0.95 145
110 (08T | 1.40)
(.79 (062 1.00)
1.52(1.11,2.06)
1.20(0.90,1.38)
LI7(1.32 236)
LI3(08E | 1.46)
121 (0,92 ) 1.60)
109078, 131
264 (168 4.18)
1.49(1.03 217
1,30 (092 1.8%)
1.95(1.20,3.16)
184(1.13 332
087 (054 ,1.39)
105 (062,179
102 (038 18D
6.00 (099 36300

Comparison group
N=650
RR (95% CT)
114 (088, 1.48)
0532042, 0.66)
112085, 1.46)
174(1.28,238)
128(095,1.73)
108 (0,80, 1.46)
L10(082, 14T
1390104, 1.86)
121 (087, 1.66)
1040076, 1.42)
0590041, 084D
086063, 1.17
128 (088, 1.8§)
0950086, 1.36)
27085, 19
1070074, 1.34)
111072, 1.73)
0760052, 11D
27077, 2.09)
112068, 1.85)
104 (068, 1.60)
144 (066 ,3.16)
287129 638
JT(048,1.24)
107 (065, 1.75)
128(0487,243)
298030, 30.02)

Comparison of prevalence
change between the two
groups

p-value
0.641
0.108
0.298
0.5820
0.834
0.636
0.336
0.701
0.788
0.474
0.004
0.673
0.488
0.300
0.21%
0.791
0.735
0.163
0.038
0.371
0.391
0.341
0.433
0.713
0.678
0.613
0.648
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Chapter 4: Factor patterns

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. % 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
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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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SHORT REFORT

Stability of symptom patterns in Australian Gulf War
veterans: 10-year longitudinal study

S M Gwini," H L Kelsall," M R Sim," ) F Ikin," A C McFarlane,® A B Forbes'

ABSTRACT

Objectives Pravicusly we established that symptams
reported by 1990-1991 Gulf War veterans were
correlated and exhibited a pattern with 3 factors
[psychophysiclogical distress, somatic distress and
arthroneuramuscular distress), and this pattemn was
similar to that observed in a military comparisen group,
In this follow-up study, we examined whether the
pattems of symptomatology have changed over time.,
Methods Using data on 56 symptoms that was
collectad in 2000=2003 {wave 1) and 2011=2012 {wave
2) from an Australian cohort of Gulf War veterans
[veterans) and a military comparison group, exploratary
factor analysis was conducted and Tucker's Congruence
Cozfficient (TCC) was used to determine factor structure
similarity across study groups and waves,

Results The results showed that the 3 factors ohserved
at wave 1 were still present at wave 2, and factor
structures across study groups and study waves were
fairly similar, with TCC ranging 0.86-0.92. Veterans
consistently reported mare symptoms across all 3 factors.,
Weterans' symptomatalogy spedfic to psychophysiclogical
distress increased between waves 1 and 2 (ratio of
means 1.15; 95% <1 1.07 10 1.25) but
psychophysiological distress symptomatalogy was
constant im the comparison group {ratio of means 0.97;
955 CI 0.8% 1o 1.06). Somatic and arthroneuromuscular
distress symptomatology significantly increased over time
for both study groups, although at a similar rate,
Conclusions While the symptom groupings (measured
by the 3 factors) remained unchanged at 10 years of
follow-up, and remained comparable between Guif War
and comparison group, symptomatology continued to be
elevatad in Gulf War veterans than in the comparison
group, and was most evident for psychophysiclogical
distress.

INTRODUCTION

Increased reporting of multiple symptoms across
body systems, usually in excess of that reporeted by
military comparison groups, 18 a consistent fnding
in sudies of vererans of the 1990-1991 Gulf War
from the UK, USA, France, Canada and Australia.’
Factor analysis is a statistical technique rthar has
been used in Gulf War veterans’ health research to
investigate whether the pattern of symptom report-
ing in Gulf War veterans is similar or different to
that in a military comparison group, for which dif-
ferent symptom  patterns mav  have represented
symproms of an illness specific 1o Gulf War veter-
ans, In factor analysis using data from  cross-
sectional studies,”" rescarchers have shown high

What this paper adds

» Several studies conducted after the 1990—19%1
Gulf War revealed that symptoms reported by
Gulf War veterans were correlated and could be
grouped into three or more factors.

» Among Australian Gulf War veterans, three
factors were identified, namely
psychophysiological distress, somatic distress
and arthroneuromuscular distress but these
factors were similar to those observed in a
military comparison group.

» The current study showed that the previously
observed patterns of symptom reporting still
hold 10 years after first assessment and mare
than 20 years post-Gulf War and are still
replicable in other military personnel.

» Gulf War veterans’ psychophysiological distress
symptomatology significantly increased over
time while no changes were observed among
other military personnel,

» Twenty years post-Gulf War, this study’s
findings do not show the emergence of an
underlying pattern of symptoms which differs
from that of other military personnel, but
increased psychophysiological distress and
overall excess symptomatology suggests
ongoing poorer health in Gulf War veterans.

correlations  between  reported  symptoms,  with
three or more symptom groupings. In mose studies,
these groupings did not represent a distinetive
pattern among Gulf War veterans as these group-
ings could be replicated in other military personnel
not deployed to the Gulf War,

[n 2000-2003, a study was conducted among
Australian Gulf War veterans and three indicative
factors (or symptom groupings), namely psycho-
physialogical distress, somatic distress and arthro-
neuromuscilar distress, were identified with similar
symptom patterns observed in the military com-
parison  group.’ The conclusions  from  the
Australian  cohort were consistent with  several
studics of USA and UK Gulf War vererans thar
included a comparisan group.” * However, what is
not known is whether the pattern of spmptomatol-
ogy has changed over time and whether there is the
emergence of a new pattern of underlyving symp-
roms in Gulf War vererans.

Im this paper, we examine whether sympromatol-
ogy reported by Gulf War vererans in a follow-up
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study exhibited the same symptom patterns (ie, factor strucrure)
as previously observed in 2000-2003 or as observed in a mili-
tary comparison group. Longitudinal changes in factor-specific
sympromarology were also assessed with the aim of identifying
whether changes in svmprom reporting were similar across
factors and stdy groups,

METHODS

Study population

In 2000=2003 {wave 1) a cohort of male veterans of the 1990-
1991 Gulf War and a military comparison group were studied,
and in 2011-2012 {wave 2), wave 1 study participants {not
known to be deceased) were followed up. Details of the wave 1
study recruitment process were presented previeusly.” The com-
parison group, frequency matched on age, gender, military rank
and branch of service to Gulf War veterans, comprized of mili-
tary personnel who were serving in the Awstralian Defence
Force in 1990-1991 but were not deploved to the Gulf War, As
of wave 1, a third of the comparison group had been on at leass
one active deployment. OF the 1456 Gull War veterans and
1588 comparison group wave | participants, 637 (5490 and
759 (47, respectively, participated at wave 2,

Data collection

Postal questionnaires containing the same 63-item checklist of
multisystem symptoms were administered at waves 1 and 2,
Fach symptom was reported as absent or present (mild or mod-
erare of severe), Symproms with a prevalence <5% (combined
mild/moderare/severe) were excluded from analyses so as 1o sta-
hilise the estimation process, and this process dropped 7 of the
63 symptoms. Participants with two  or more  symprom
responses missing were excluded from analyses, leaving 650
(98%) Gulf War veterans and 645 (%8%94) in the comparison
Eroup.

Statistical analysis

To establish whether the symprom patterns at waves 1 and 2
were similar, exploratory factor analysis (EFA), with Promax
rotation, was conducted in MPlus M7 (Muthén & Muthén,
19982011 2} using a three-factor solution on four separate data-
sets; Gulf War veterans” waves 1 and 2 symptomatology, and
comparison group’s waves 1 and 2 symptomatology. The three-
factor solution was prespecilied from the inidal factor analysis
carried out in the same cohort at wave 1% Even though the
number of factors was predefined, the scree plar was checked o
validate this choice. The adeguacy of the four models was
assessed nsing the root mean square error of approximation
(RMSEA} and the standardised root mean squared residual
(SRME).

The observed factor loadings were compared wsing Tucker's
Congruence Cocfficient (TCC), which is a correlation cocffi-
cient used to compare Factor structures when confirmatory
factor anmalvsis might be compurationally unreliable or ineffi-
cient, as it may be here with 36 symproms involved, TCCs were
computed for each factor in each of the following four compari-
sons: wave 1 vs 2 for each of Gulf War and comparison groups;
CGulf War veterans’ group versus comparison group at each time
point. Factor similarity was judged as TCC20.95 =equal factor
structures  and 085 =TCC=0.%4=(airly factor
structures,”

Stata Staustical Software Release W13 (StataCorp LB Sration
College, Texas, USA) was used for the rest of the analvses. Study
group characreristics were compared using the x* statistics for
categorical data and either the © tests or non-parametric

similar

equivalents for continuous/interval data. Wave 1 symptomatol-
ogy and factor scores for wave 2 participants and non-
participants were examined to establish il there were any inher-
ent differences berween the groups. Wave 1 factor scores were
calculared on the basis of the iterative factor scoring method
thar is implemented in Mplus.”

To compare changes in facror-specific sympromatalogy over
nme, for each factor we counted the number of symptoms
endorsed by cach parricipant at waves 1 and 2. The list of symp-
toms for each factor were based on the EFA conducted at wave
1 by Forbes et al.’ In the EFA, a factor loading cut-off of 0.40
was used for interpreting the factor structure and distinguishing
which symproms were associated with which facror(z). The
same rule was applied w the dama presenced in this paper,
whereby any symptom with a factor loading grearer tham (.40
was assigned to be moderarelyhighly associared with thar factor
and were listed as belonging to that factor. This resulted in 16,
20 and & symptoms being listed under the psychophysiological
distress, somatic distress and  arthroneuromuscolar  distress
factors, respectively. At wave 1, there was srong correlation
berween factor scores and toral symprom counts (e, ranged
(L.7-0.8); hence, for this report, we chose 1o use total symprom
counts, nstead of factor scores, to compare factor-specific
changes becanse symprom counts are easy to interpret and con-
textualise within symptomatology and are valid measures for
between-group comparisons.

Random-intercept negative binomial regression models were
used o compare the average number of symproms across study
groups, time and facrors, adjusting for age, rank and branch of
service in August 1990 (ome of Arst Australian Gulf War deploy-
ment), Random effect terms for each individual were used to
account for the correlation between the repeated assessments on
each individual. Relative measures were reported as ratio of
means with 939 Cls.

RESULTS

More than half (37%) of Gulf War veterans and 46% of the
comparison group were aged 30 vears and above ar wave 2.
There were 22% and 31% Gulf War vererans and comparison
group members, respecrively, ranked as Officers in August 1990,
Ower three-quarters of Gulf War veterans were in the Navy
(B30 vs 7% Army and 8% Air Force) in August 1990, while the
distribution was slightly different for the comparison group
(69 MNavy vs 11% Army and 20% Air Force). One-third
(33.6%0) of the comparison group had been on an active deploy-
ment since the Gulf War, while there were 38.8% Gulf War ver-
erans who had other active deployments hesides since the Gulf
War,

The wave 2 participants were also compared with non-
participants to investigate the likelihood of participarion bias ar
wave 2. The number of symptoms reported at wave 1 by Gulf
War veterans who participated at waves 1 and 2 was comparable
1o that reported by Gulf War vererans who participated at wave
1 only (median: 12 vs 13; p=0L187). Similarly, no significant
differences were observed in the comparison group (both parn-
cipants and non-participants had a median of nine symptoms),
Additional comparisons of the wave-1 factor scores caloulated
from the factar strucrure established by Forbes et al® at wave 1
revealed no statistically significant differences berween scores
among Gulf War veterans or comparison group members who
partcipated ar wave 2 and those who only participated at wave
1 {p=0.03 for all comparisons).

The scree ploes from all four factor analyses supported the
three-factor solution, with one dominant factor and minor

1596 Gwini SM, ef af, decup Enwion Med 2016 73:195-154. doi:10.11360bemed-2015-103169
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congributions from a further two to four factors. The percentage
of total variance explained by all three factors was 47.9% and
54.8% for Gull War veterans” waves 1 and 2 sympromatology,
respectively. In the comparison group, the percentage was
46.0% (wave 1) and 49.9% (wave 2). The models showed
adequate goodness of fir, with RMSEA=<(L05 and SRMR-<0,08
(see onling supplementary file, rable 51}, We also visually
inspected the factor scores for each symptom in each factor
solution to ensure that the list of symproms loading onte each
of the factors (ie, with a factor loading =0.4) was the same as
that observed at wave 1. Overall, the list of symptoms was as
observed at wave 1 (see online supplementary file, tables 52,1
2.3) and the factor labels chosen to describe the facrors
extracted ar wave 1 were still applicable to the three factors pre-
sented in this paper.

Table 1A presents the TCCs of facror loadings observed in
Gulf War veterans and the comparison group at each tme
point. The overall structure coefhicients (right hand column)
indicate that the factor structures at waves 1 and 2 were at least
fairly similar since TCC was above 0,85, Comparisons between
study groups o study periods showed good correlanon of
factor loadings within the psychophyvsiological disrress and
somatic distress facrors, which was indicared by the high TCC
ranging from (.81 to 095 However, comparisons of the
arthroneuromuscular distress” factor loadings were compara-
tively lower.

To complement the comparison of factor structures, table 18-
C presents study group comparisons of changes i symprom
counts from wave 1 to 2 by facrvor, For all three factors and ar
hoth waves, Gulf War vererans had a higher average number of
symptoms than the comparison group, The average number of
factor 1 symptoms reported by Gulf War veterans increased sig-
nificantly from wave 1 to 2, while there was no change in
average number of symptoms reported by the comparison group
{p=0.05). The increase in factors 2 and 3 symptom reporting
was similar for the two study groups (p=0.57 and p=0.51,
respectively).

Table 1 Comparnson of symptom reporting patterns at waves 1 and 2

DISCUSSION

Our findings have shown thar the overall partern of symprom-
arology  among  Ausmralian Gulf War  veterans  remained
unchanged 10 years after initial asscssment, with three factors
representing psychophysiological distress, somatic distress and
.lrthrmu:unrmmcu]:lr di&'tl'ﬂl&:. Furth::rmm’r, th:: v_(m]:rtm‘n
pattern (1e, factor structure) in Gulf War veterans and the mili-
rary comparison groap remain similar, The scability of symprom
pacterns indicates that the parterns observed ar wave 1 remain,
Twenry vears post-Gulf War, this smdy's findings do not show
the emergence of an underlying pattern of symproms which
differs from that of other military personnel.

Even though the overall pattern of sympromatology was
unchanged, symprom reporting under each factor and time
point was more frequent in Gulf War veterans compared with
the comparison group, There is a scarcity of information on lon-
gitudinal changes in parrerns of Gulf War vererans' symprom-
atology with which 1o compare our fndings; however, our
findings of a similar facror structure in Gulf War veterans and
comparison groups but increased symprom reporting in Gulf
War veterans are broadly consistent with most cross-sectional
studies.” * ' The continued excess in multisystem symptomatol-
opy across all factors is suggestive of persistent poorer health in
Auscralian Gull War vererans, Longimudinal studies of US and
UK Gulf War veterans have reported persistent poorer health
{eg, increased chronic farigne and post-tranmaric stress disorder)
among Gulf War vererans,"" '?

In our study, the level of somatic distress and arthroneuro-
muscular distress symptomatology increased  comparably  for
Gulf War veterans and the comparison group while psycho-
phyvsiological distress symptomatology increased only for Gulf
War wveterans. Our linding of differental changes in psycho-
phyvsiological disteess sympromarology may suggest a difference
in the relationship berween psvchological/physiological srees-
sors and symproms n Gulf War vererans and the milicary
comparison group. These findings may bhe explained by the
occurrence of delayed  onset post-traumatic stress disorder

Peychophysiological  Somatic distress Arthreneuromuscular  Overall (all factors
distress (factor 1) {factor 2) distress (factor 3) combined)
1A, Comparizan of factar similarity using TCC
Wae T: Gulf war veterans vs comparisan oroup 0.58 0.95 078 0.83
Wave 2 Guif war veterans vs comparison group .91 0.95 0.56 092
Gulff War veterans: wave 1vs 2 0.92 0.94 0.8% 092
Compavison groog: wave 1 vs 2 0.3 10.95 0.73 .85
1B, Symptom cownts at each wave®
Wave T: Gulf War veterans; mean (5D} L7 (2.8 5.1 (4.4) PARIE] 10,0 (8.0}
Wae T; comparisan graug; mean (S0} 22024 3.7 (3.8 1.8 0.7 7.7 16.6)
Wiave T: GW welerars v comparison group; RebT (35% CI) 1.19 {1.05 1o 1.35) 1.81 {126 1a 1.59) 1.19(1.07 10 1.32) 1.28 (1.16 to 1.47)
Waie 2 Gulf War veterans; mean [S0] ERNER] 6.4 (4.9) PRI 122 (8.8)
Wiawe 20 comparison group; mean (30} 1.} [1E) 4.6 [4.3) 1318 91 (2.5)

Wave 2. GW veterans vs comparison group; Robt ([85% I
1C. Changes in symgptom reparting from wave 1 to 2

Gulf War weterans; RobAt (95% (1)

Companson group; RoMt {%5% Cl)

Gulf War veterars vs comparison graup: p valise 0.005

1.42 {1.25 to 1.560

1.5 (107 t 1.35)
0.37 (0.9 to 1.06)

1.45 (130 to 1.62) 115 (1.04 t 1.26) 136 [1.24 to 1.50)
1.26 (119 ta 1.34) 127 (1.9 1 1.36) 1.25 {1.19 to 1.31)
1.23 (115 to 1.32) 132 (1.22 to 1.42) 118 (101 to 1.27)

0.57 0.51 oz

* Maxi numbsr of symp for factor 1=16; factor 2=20); factor 3=6.
tRatio of means adjusted for age, rank and branch of service in August 19500
R, ratio of means; TCC, Tucker Congruence Cosfficient; GW, Gulf War.

Gwire SM, ef o, Ceeup Envion Med 2015,73:195- 198, doi: 10,11 360emed-2015-103 169 1497
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Workplace

(PTSD) in this population, where PTSD symptoms become
more apparent in the years after exposure to the stress.' This
form of PTSD has been reported inoa previous US study of
Gulf War veterans which identified an increase in PTSL
prevalence over tme.'' Morcover, the Gulf War deployment
was reportedly different from other war deploymenrs; in con-
flice  duration and predeployment  service/postdeployment
scrvic:fsuppnrr” which could further explain the disparities
hetween Gulf War veterans’ symptomatology and that of other
military personnel.

Strengths of this study included the longer term follow-up
and the first dme study of longitudinal symptom  pattern
changes. A limitation of the study was the lower wave 2 partici-
pation rates; however, this is unlikely to bias oor findings
hecause  comparisons  of wave 2 participants’ and  non-
participants” wave 1 general health, symprom reporring and
factor scores revealed reasonably similar health seatus.

In summary, our Andings have shown that symptomatology
continued to be elevated in Gulf War veterans, and this was
more marked for psychophysiclogical distress, at a 10-year
follow-up. The stability of symprom factor patterns does not
suggest the emergence of a different underlving pamern of
symptoms to the previously ohserved pattern, nor is the partern
different o thar observed in a comparison group. Future
rescarch among Gulf War veterans could explore explanations
for increased psychophysiological symptom reporting and ies
relationship to other health outcomes observed among Gult War
VELEFAns,
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Online Supplementary file

1.0 Factor solution

Table 1: Model results of the exploratory factor analyses,with Promax rotation
Comparison groups’ factor analysis

Gulf War veterans’ factor analyses

Measure Wave-1 Wave-2 Wave-1 Wave-2
sympiomatology  symptomatoelogy  symptomatology symptomatology

Yo variance explained in moedel

Psychophysiclogical 208 232 18.0 18.2

distress (F1)

Somatic distress (F2) 18.1 233 0.2 230

Arthro-neuromuscular aq 93 7.9 87

distress (F3)

Inter-factor correlation in final model

Fl vs F2 0.701 0.681 0.654 0.616

Flvs F3 0.712 0,609 0.513 0.582

F2 vs F3 0,633 0.567 0.513 0.592

Final model goodness of fit

RMSEA 0.028 0035 0.020 0.016

SRMER 0,062 0.056 0.075 0.074

Abbreviations: CFl=comparative fit index; RMSEA=root mean squared error of approximation; SRMR=standardised root
miean squared residual; TLI=Tucker-Lewis Index
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2.0 Promax factor loadings

Table 2.1-2.3 present the factor loadings for each symptom and on each of the three factors
for both Wave-1 and Wave-2. The factor loadings are all calculated using data from Wave-2
participants only. The second column in the tables (i.e. *Listed under this factor’) indicates
symptoms that had a factor loading greater than 0.4 in the original factor analysis (with all
Wave-1 participants) published by Forbes et al.'; and these symptoms were used to interpret
and name that factors at Wave-1. In each of the four exploratory factor analyses, factor

loadings greater than 0.4 are highlighted.

Table 2.1: Promax rotation loadings for the psychophysiological distress factor, by study group
and period

Listed Wave-1 Wave-2
Symploms under this
factor * GwW CG GwW CG

Wheezing ¥ L0o4 0,627 0807 0,768
Shoriness of breath ¥ 0.95 0.429 0.534 0.531
Persistent cough ¥ 0.844 0611 0.769 0.582
Swelling of lymph glands ¥ 0.668 0.569 0.654 0.557
Dry Mouth v 0.643 0.491 0.522 0.632
Feeling feverish ¥ 0L638 0982 0533 0.592
Mausea + 629 .81 0642 0.763
Difficulty speaking ¥ 0.567 0.501 0.49 0.227
Rapid or ponding heartbeat 0.562 0.417 0361 0,395
Chest Pain 0.548 0.362 0.439 D.441
Loss of or deerease in appelile v 0544 052 0452 0.294
Increased sensitivity o smell 0508 0.241 0449 (LN k]
Indigestion v 0503 0335 0578 .62
Toothache 0.489 .202 0327 0189
Sore Throat ¥ 468 0.525 0713 0n.702
Stomach cramps v 0.456 0.475 0.782 0.665
Increased semsitivity to light 0.453 0.422 0497 0.215
Diarrhoeca L 0437 0.591 6B 0.655
Skin infections 0.417 0.095 0.461 0.302

! Forbes AB, McKenzic DP, Mackinnon AJ et al. The health of Australian veterans of the 1991 Gulf War: factor analysis of
self-reporied symproms, Ccenp Environ Med 2004;61:1004-20,

2
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Listed Wave-1 Wave-2
Symptoms under this

factor * GW cG GwW cG
Dizziness, fainting or blackouts v 0.415 0.476 0.523 0.262
Less of balance or coordination v 0.412 0.657 0.57 0,109
Unintended weight gain >4kg 0.41 0.116 0.194 0.203
Constipation ¥ L3ART .25 0697 0478
Feeling jumpy/easily startled 0.378 0.189 0.122 0.162
Increased sensitivity 1o noise 0.373 0.267 0.34 0.001
Tingling or burning sensation in hands/feet (1.349 0.532 0.425 0176
Itchy or painful eyes 0.331 0,263 0491 0,493
Diouble vision [ .51 0528 0415
Shaking 0325 0409 0452 0.28
Might sweats 0289 ML438 0.394 0405
Ringing ears 0.282 0.22 0.187 0033
Headaches 0,274 0,235 0,347 0465
Rash or skin irritation 027 19 0389 0,346
Loss of sensation in hands/ feet 0.259 Lo48 0440 0.206
Mouth ulcers 0.246 0.056 0.349 0219
Passing urine more often 0206 0.336 0.501 05009
Alcohol intolerance 0.189 0.397 0.291 0311
Flatulence or burping v 159 0.246 0.587 530
Avoiding doing things or situations 0172 -0.01 0098 -0L075
Feeling distant or cut-off from others 017 0058 0.073 -0 00
Distressing dreams 0.159 0174 0.195 0074
Sleeping difficulties 0157 -0.24 0,034 0.569
Irritability/Outhursts of anger 0,138 0019 0087 0134
Fatigue 0132 (1L 148 (135 0413
Muscle aches or pains 0.084 006l 0.06 0.0
Low back pain 0078 0072 00RS 0144
Difficulty finding the right word 0.059 0.034 0.287 0.136
Unrefreshed after sleep 105 0,267 0078 0.41
Loss of interest in sex -0067 .23 0015 4214
Problems with sexual functioning -0.084 0283 0051 0,227
Loss Of concentration -1 -0.068 0.214 0.024
Forgetfulness <0107 =}, 089 0.286 0028
Pain in several joints (no swelling or redness) S0.177 0,051 =021 039
Stiffness in several joints -01,225 0,027 132 0028

Abbreviations: CC=campanzon group; GW=Cull War velerans

* The lists are based oo the exploratory factor analysis conducted ameng Gull War veterans at Wave-1 and s reported by Forbes AR,
MeKenzie D, Mackinnon AJ, Kelzall HL, MeFarlane AC, lkin JF, Glazs DC and Sim BB The bealth of Australean veterans of the 1991
Ciull War: factor analysis of selfreported symploms. Oecnp Erviror Wed 2004; 61 1004-1020.
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Table 2.2: Promax Rotation Loadings for the somatic distress factor, by study group and period

Listed Wave-1 Wave-2
Symptoms under this

factor * W CG GW CG:
Loss of concentration + 0891 0872 0.762 0815
Feeling distant from others ¥ 0.82% 0.792 0.788 0.864
Unrefreshed after sleep ¥ 0.825 0.823 0.865 0.654
Forgetfulness ¥ 0.792 0813 0.622 0.732
Loss of interest in sex v 0.755 0.575 0.685 0.776
Problems with sexual functioning ¥ 0.745 0.447 0,553 0.736
Sleeping difficultics ¥ 0.71% 0.757 0.779 602
Avoiding doing things or situations v 0.698 0. 764 0.761 0.845
Fatigue ¥ 0.682 0.675 0.786 0.563
Irritability/Outhursts of anger v 0672 0,682 0. 708 0,743
Distressing dreams v 0.657 0.594 0.626 0.586
Feeling jumpy/easily startled ¥ 0.601 0L666 0.784 0.689
Difficulty finding the right word o 0587 0.698 0.549 0.618
Increased sensitivity to noise * .38 0.499 0.462 0.561
Aleohol intolerance 0,322 0318 0.324 .23
Passing urine more often 0,305 1,332 053 0,143
Shaking v 0.3 0.321 0411 064
Difficulty speaking L4 0.284 0L.455 0298 0622
Might sweats .28 0273 0.243 0,237
Increased sensitivity to smell ¥ 0.274 0.42 0.417 0.503
Loss of or decrease in appetite v 0,25 0317 0.442 0.613
Headaches 0232 213 0. 154 0186
Dizziness or blackouts 0.205 1.332 0.139 0367
Increased sensitivity to light L 0.204 .341 0.308 0.339
Loss of balance or coordination 0.188 0.309 0.146 0.468
Ringing ears 1.168 {1142 0.288 251
Flatulence or burping 0139 0,122 {1, (K15 7
lichy or painful eves 0127 0285 0.026 149
Double vision LN e 0.37 0.145 0199
Loss of sensation in hands/feet 0106 -0.194 -0 163 0174
Constipation 0.097 0,138 0.047 0,029
Persistent cough 0093 0,139 0019 -0.218
Unintended weight gain >4kg 0089 0371 0.345 053
Rapid or ponding heartbeat 0.083 0.279 0507 0474
Tingling or bumning sensation in hands/feet 0069 -0.082 0067 145
Dry Mouth 0.067 0208 0.126 0197
Pain in several joints (no swelling or redness) 0.044 .06 0. 106 0023

4

68—



Chapter 4: Factor patterns

Listed Wave-1 Wave-2
Symptoms under this
factor * GWwW CG GwW CcG

Rash or skin irritation L0385 0.162 0018 083
Diarrhoea LXVE] RUXIEEE =004 0077
Low back pain 0025 0.027 .16 0074
Skin infections 0.023 019 0.018 0.097
Mouth ulcers 0.015 0.145 -0.036 0.026
Chest Pain =001 1 0.128 0.125 0063
Toothache -0.015 0.223 -0.013 0,005
Stomach cramps -0.015 0.3 -0L07 003
Mausea -8 1095 0218 0,134
Stiffness in several joints -0.029 -0.06 0064 00596
Indigestion <0042 0.059 0.026 0014
Muscle aches or pains (10159 0.081 0,104 0.014
Wheezing 01062 (1L 128 0088 0,182
Feeling feverish (1063 1159 0,277 0,255
Tender/Painful swelling of lymph glands -(L074 0058 -0.055 -0.02
Shortness of breath -0.094 0.142 0.208 0.203
Sore Throat -0.099 .157 -0.139 -0.285

Abbreviations; CG=comparizon group: GW=0Gulf War veterans

* The lists are based on the exploratory factor analysis conducted among Gulf War veterans at Wave-1 and is reported by Forbes AR,
MeKenae 1P, Mackinman AJ, Kelsall HL, MeFarlane AC, Ikin IF, Glass [2C and Sim 8B The health of Australan velerans of the 1991
Gulf War: factor analysis of self-reported symptoms. Ocowp Ertran Wed 2004; 612 1004-1020,

~ ) I~~
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Table 2.3: Promax Rotation Loadings for arthro-neuromuscular distress factor, by study group
and period

Wave-1 Wave-2

Symploms Listed

under this GwW cG GwW cG

factor®

StilTness in several joints v L1107 0,953 1.01 0.977
Pain in several joints {no swelling or redness) + 0.987 0863 0806 091
General muscle aches or pains ¥ 0.785 0.65 0707 0.718
Low back pain ¥ 0.575 0.557 0.484 0.539
Loss of sensation in hands/fect v 0.404 0.301 0.544 0.485
Laoss of balance or coordination 01.347 -(L047 0135 0263
Tingling or burning sensation in hands/Teet v 0.305 0.323 0444 0.505
Flatulence or burping 0.3 0.224 0.012 0119
Double vision 0274 (1241 007 LO87
Feeling feverish 0,247 L0035 [IRIEE] (XU
Stomach cramps 0,243 0.267 0019 23
Rash or skin irritation 0.239 0123 0.139 002
Alcohol intelerance 019 0.023 -0.045 013
Constipation 0192 0066 0063 0,099
Indigestion 0182 0.229 0028 0007
Passing urne more often 0.172 (1022 145 0.8
Mansen 17 A5 R ERE
Difficulty lnding the right word 0162 -0.017 -3 0003
Itchy or painful eyes 0155 0078 0115 0038
Mouth ulcers 0.147 0.156 0.139 16l
Ringing ears 14 0.178 0126 0371
Might sweats 0.135 0.077 0114 136
Forgetlulness 0128 0077 -01.03 0.077
Dizziness or blackouts 012 0.013 0.057 013
TenderPainful swelling of lvmph glands IARE 00495 0.231 0134
Sore Throat LT D50 (L0772 (4
Skin infections 0,104 0,338 0.075 0017
Chest Pain 0103 0194 1087 L85
Problems with sexual functioning 0.089 0015 0.016 0.192
Increased sensitivity to light (LOBR -.065 0074 241
Loss OF concentration 0.086 0.061 -0.055 .05
Shaking 0.085 0.019 (10435 0,121
Diry Mouth 0,084 {1023 11064 0,007
Driarrhoea 0083 01026 -0.056 0040
Toothache 0a77 -0.016 0.19 o186
Headaches 0.075 0.23 0.052 0058
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Wave-1 Wave-2

Symptoms Listed

under this GW Ce GwW CG

factor®

Luoss ol interest in sex 063 -0 164 -0,032 0,125
Rapid or ponding heartbeat 0.062 0.012 -0.0749 -0.201
Fatigue 0056 0,303 0175 0,105
Difficulty speaking 01046 01,267 0.078 -0.078
Dvistressing dreams 0,024 -0022 0,022 o163
Avoiding doing things or situations -0.005 0.059 0.007 [IA RN
Increased sensitivity to smell -0.00a -0.005 0.036 0.194
Unrefreshed atter sleep -0.006 0.32 0.125 0182
Loss of or decrease in appetite -0.007 (1. 106 =007 176
Unintended weight gain =dkg -0.007 0085 01.075 196
Increased sensitivity to noise -0.043 -1.01 0,043 .23
Sleeping difficuliies -0.064 0.274 0121 013
Irritability/Outbursis of anger 0072 0.076 0.034 (L0358
Feeling jumpy/easily startled =0,0492 -0.07 0.029 0,024
Shortess of breath -0.147 0.074 0L055 0,033
Fecling distant or cut-off from others -0, 19 10159 0,031 0058
Wheezing -0.366 042 -1.241 0,032
Persistent cough -(L395 -.014 -00.346 0102

Abbreviations: CO=comparison groug: GW=0ulf War veterans

* The lists are based on the exploratory factor analvsis conducted among Gulf War veterans at Wave-| and is repontied by Forbes AR,
McKenzie DP, Mackinnon AJ, Kelsall HL, McFarlane AC, Tkin JF, Gilass DO amd Sim ME. The health of Australion veteruns of the 1991
Giulf War: factor analysis of self-reported symgtoms. Ocenp Environ Wed 2004 61 1014-1020.
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Chapter 5: Chronic diseases incidence

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. (215,18, 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
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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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ORIGINAL ARTICLE

New Onset of Chronic Diseases and Changes in Lifestyle Risk
Factors Among Gulf War Veterans

A Longitudinal Comparison of High and Low Symptom Reporters

Stella M. Gwini, MSc, Helen L. Kelsall, PhD, Jil F. Ikin, PhD, Malcolm R. Sim, PhD,
Alexander C. McFarlane, PhD), and Andrew B. Forbes, PhD

Objective: The aim of this study was to compare new chronic discases onset
and longitudinal changes in lifestyle risk factors between Gulf War veterans
with different symptom reporting. Methods: Data were collected from Gulf
War veterans over two periods, and participants were grouped according o
haseline symptom reporting. Logistic, nominal, and ordinal regressions were
uscd for between-group comparisons. Results: The veterans compriscd low,
moderate, and high symptom reporters. New onset of sleep apnea [odds ratio
(OR) = 9.49: 95% confidence interval (CD = 3.48 10 25.86], musculoskeletal
DR =870 95% Cl=417 w 1817 psychological (OR =536; 95%
Cl=2.46 o 11.70), and cardiovascular {OR =386, 95% CI=133 w
11.23) conditions was elevated in high versus low symptom reporters.
Although odds of obesity and alcohol use mereased over time and smoking
halved, the changes were similar across groups. Conclusions: These find-
ings show increasing obesity and aleohol use, and indicate that high
symptomatology among veterans may predict future disease onset.

eporting of multiple symptoms, with no specific etiology, in
terms of total number of symptoms or a combination of several
symptoms that span several body systems has been more common
among veterans of the 1990 to 1991 Gulf War than among other
military groups.' ™ As the Gulf War veterans age, it is important to
understand the likelihood of high symprlomatology manifesting in
other ways in the longer term, for example, in chronic diseases. A
longitudinal study conducted in 2005 among United States (US)
Gulf War veterans showed that new onset of arthritis, hypertension,
and coronary heart disease at follow-up was hq,hcr among Gulf War
veterans than among other military personnel.” Even though the
study did not report on longitudinal relationships between sympto-
matology and chronic disease, the findings suggested an increasing
burden of ill-health among Gulf War veterans. Hence, it is important
to examine the longer-term changes or emergence of chronic
diseases among Gulf War veterans, especially among those with
high levels of symplomatalogy,
It is insufficient to assess prevalence of chronic diseases
without considering their risk factors, as many chronic diseases are
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strongly associated with ]1fcxtxlc, factors such as smoking, obesity,
and high alcohol consumption.” Cross-sectional studies have shown
that Gulf War veterans have increased chronic fatigue, joint and
muscle pain, depression, and posttraumatic siress disorder (PTSD)
than other military groups.™ ' Many of these conditions are directly
associated with lifestyle risk factors: for example. musculoskeletal
pain is reportedly hlgher among smokers and ex-smokers than
among nonsmokers,'> Hence, for Gulf War veterans, an under-
standing of current prevalence as well as changes in prevalence of
risk factors that might exacerbate existing health problems or
increase symptomatology or result in increased incidence of chronic
diseases is important.

There is scarce information from longitudinal studies on how
symptomatology among Gulf War veterans is associated with the
prevalence of lifestyle factors and new onset of chronic diseases.
The aim of this paper was to classify Australian veterans of the 1990
to 1991 Gulf War into groups on the basis of their symptom
reporting and compare new onset of chronic diseases and changes
in lifestyle risk factors (smoking, alcohol use, and obesityy across
these veteran groups,

METHODS

Study Population

In 2000 to 2002 (Wave-1), a cohort of all 1871 Australian
veterans of the 1990 o 1991 Gulf War was assembled. They were
predominantly male (98%) and the majority had served with the
Navy (84%). Eighty-one percent (n = 1456) of the eligible Gulf War
veferans parficipated at Wave-1: a more detailed description of
Wave-1 study recruitment was previously described in detail.™*
Wave-1 participants, who were not known to be deceased, were
invited to participate at Wave 2 in 2011 to 2012, Due to the small
proportion of women who participated in this survey, this paper only
reports on male study participanis. The participation rate at Wave-2
among males was 54% (n=697).

Data Collection

Information on date of birth, military rank, and branch of
service in August 1990 (timing of the first Auvstralian Gulf War
deployment) was collected from the Department of Veterans” Affairs
at Wave-1. At both Wave-1 and Wave-2, postal questionnaires were
administered 10 collect information on marital status; highest edo-
cational level attained: employment status; smoking status: alcohol
use; waist circumference: symptomatology: self-reported, doctor-
diagnosed, or treated medical conditions; physical and mental health;
and chronic fatigue (defined as presence of extreme tiredness or
fatigue following normal activities and occurring for 6 or more
months in the preceding year).!* The Wave-2 questionnaire also
collected information on health-related quality of life.

Height, weight, and waist circumference were measured at
Wave- 1 during a physical examination, while at Wave-2 participants
were given instructions on measuring and self-reporting weight and
waist circumference. Height and weight measurements werne then
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used to calculate body mass index (BMI), which was categorized as
norimal weight (185 to 2499 k_g,lm ), overweight (25 to 2999 I\b."m 1R
and obese (Z30.0kg/m”)."> Waist circumference, a measure of
abdominal or central adiposity that predicis obesity-related dis-
orders, was used as an indicator of cardiovascular risk, categorized
as indicating low (<94 cm), moderate (95 to 102cm), or high risk
(=102 cm) of cardiovascular disease.'®

High alcohol consumption, referred to as hazardous/harmful
alcohol use. was defined using the World Health Organization's
Alcohol Use Disorders Identification Test (AUDIT) and participants
with hazardous/harmful aleohol use were those with an AUDIT
score greater than or equal to 107

The Study Short Form 12 Health Survey (SF-12) version-1'"
was used to assess mental and physical health at Wave-1 and Wave-
2, Item scores were iransformed and aggregaied into Memal and
Physical Component Summary Scores (MCS and PCS, respect-
ively). Health-related quality of life was measured using 24 items of
the abbreviated World Health Organization Quality of Life ques-
tionnaire (WHOQoL-Bref) (excluding the first two items), which
were scored onto the physical. psyehological, social relationships,
and environmental domains,"

Symptomatology was assessed using a 63-item symptom
checklist with symptoms spanning multiple body systems, including
respiratory, cardiovascular, gastrointestinal, neurological, sexual
functioning, and psychological. The list of symptoms and their
prevalence at Wave-1 and Wave-2 is presented elsewhere, ™ Partici-
pants were asked to indicate whether or not each of the listed
symptoams was present in the month preceding study participation.
Responses to these 63 symptoms were used to stratify Gulf War
velerans into groups as well as w identify veterans with multisymyp-
tom illness. Multsymptom illness was defined as the presence of one
or more moderate to severe symptom/s in the past month from at least
three of four categories (fatigue, psycho-physiological, cognitive, and
arthro-neuromusculary, where the three latter categories comprised
three factors identified using factor analysis conducted in this cohort
at Wave-1.#1%¥ This was a modified version of the Centers for Disease
Control and Prevention’s multisymptom illness definition.

At Wave-1 and Wave-2, participants were also asked to
indicate whether or not a doctor had diagnosed them with diabetes,
depression, anxiety, PTSD, hypertension, asthma, sleep apnea,
stomach/duodenal ulcers, or colitis/Crohn disease and when they
had been diagnosed. Medical conditions only assessed at Wave-2
were heart attack. heart failure and angina. osteoporosis, osteoar-
thritis, rheumatoid arthritis, gout, polyps in the bowel, or functional
dyspepsia,

Statistical Analysis

Latent Class Analysis, conducted in MPlus version 7 (Muthén
and Muthén 2012, Los Angeles, CA), was used to group Gulf War
veterans into unobserved categories (latents) depending on their
symptomatology at Wave-1. This grouping method ensured that
veterans within a group had similar symptomatology (eg, reporting
same symptoms or similar magnitude of symptom reporting), but
veterans in different groups had different symptom reporting. No prior
assumptions on patterns of grouping were made, Symptoms with
prevalence less than 5% were excluded toensure stability of the latent
class model estimation process, leaving 56 symptoms. In addition,
only Wave-1 participants who had also participated at Wave-2 and had
responses for at least 55 of the 56 symptoms were included for
analyses, This inclusion criterion resulied in 680 (98%) Gulf War
veterans remaining for analyses. Bayesian Information Criteria
(BIC). log-likelihood, entropy, and Lo-Mendell-Rubin adjusted
log-likelihood test (LMR-al.T) were used to determine the optimum
number of veteran groups.” BIC and log-likelihood {absolute value)
are model goodness of fit measures, and the best model has the lowest
value. ™ Entropy is a measure of classification certainty and it ranges
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from 0 (no certainty) to 1 {truly certain)®; therefore, better models
have higher entropy. LMR-aLT tests the hypothesis that the madel
with one less class is parsimonious.® After determining the groups of
veterans, the incidence of diseases/conditions and the prevalence
changes in lifestyle risk factors were compared across veteran groups.
In this paper. incident cases were participants self-reporting a disease/
condition diagnosis at Wave-2 but not at Wave-1 (ie, new cases
diagnosed between 2000 and 2011). Disease incidence was only
assessed among those who had not been diagnosed with the disease/
condition at Wave-1.

The remainder of the analysis was conducted using Stma 13
(StataCorp 2013, College Station, TX). Count data and interval data
were summarized as means and standard deviations (SDs), while
categorical data were summarized as frequencies and percentages.
The association between categorical ouicome variables was estab-
lished using Chi-square and Kendall rank correlation tau statistics.
Univariate linear regression with robust sandwich variance estima-
tors were used to compare means across veteran groups. Further
relationships between variables were determined using logistic
regression for binary outcomes, nominal regression for nominal
outcomes, _and  generalized ordered logit proportional  odds
regression™ for ordinal outcomes with robust sandwich variance
estimators for cross-sectional data and with clustered sandwich
variance estimator for repeated measures. Where the proportional
odds assumption was not violated in logistic regression for ordered
data, only one model coefficient was reported. Unless otherwise
specified, regression models were adjusted for age (<220, 20 to 24,
25 to 34, and =35 years). rank (officer and nonofficer), and branch
of service (Navy, Army, and Air Force) at deployment in August
1990, and smoking status, alcohol use, BMI, and highest edu-
cational level attained as at Wave-1. Quality of life scores were
adjusted for age, rank, branch of service, smoking status, aleohol
use, and SF-12 scores.

RESULTS

Latent Class Analysis of Gulf War Veterans’ Wave-1
Symptomatology

After fitting the latent class analysis model to Wave-1
symptom reporting, a BIC of 37,136.0 was obtained for a one-class
madel, which declined to 32,724.1 for a lwo-class model, 31,560.0
for a three-class model, and 31,2433 for a four-class model,
while the log-likelihood was —18474.3. —16,173.0. —15495.5,
and —15.241.8, respectively. Entropy for the two-class model was
0,932, three-class model was 0,923, and the four-class model
was (903, The LMR-aLT showed that the three-class model was
parsimonious compared with the four-class model (# =0.76). On
the hasis of the model statistics and examination of class proba-
bilities, a three-class model was selected as the best model.

In order to determine the actual differences between the three
classes {which we refer to as groups from this point forward), we
examined each group’s symptomatology using the probabilities that
were estimated from the latent class model, with the aim of identifying
whether symptom reporting across groups differed by type of symp-
tonns reported by each group or by number of symptoms. (See Web
Figure 1, hutpafinks lww.com/TOMSAZUR), The estimated probabil-
ities represented the likelihood that a veteran in the group would
report a symptom. This process indicated that the differences in
symptom reporting across the three groups were based on the number
of reported symptoms rather than the types of reported symptoms.
Hence, the groups were described as containing veterans with high,
maoderate, and low symptom counts with 80 (11.8%), 328 (48.2%),
and 272 (40,09 ) participants in each group, respectively. The average
number of symptoms reported by veterans with high symptomatology
was 34 (8D 7.7) and this decreased to 16 (SD 4.5) among veterans
with moderate symptomatology and five (SD 2.9) among those with
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low symptomatology. In addition, the Wave-1 prevalence of each
symptom foreach group is presented in the Webfile, Weh File Table |
(httpflinks Iww.com/JOM/A293). The most common symptoms in
the group with highest symptom reporting were sleeping difficulties,
unrefreshed after sleep, fatigue, loss of concentration, forgetfulness,
difficulty finding the right word, avoiding doing things or situations,
muscle aches or pains, and irritability/outbursts of anger and stiffness
in several joints. This list of 10 most prevalent symptoms was fairly
similar across the groups.

Deployment and Participant Characteristics

Table | presents the distribution of deployment characteristics,
demographic characteristics, and prevalence of lifestyle factors at
Wave-1. The table summarizes that veterans with highest svmptom
counts were more likely (o be nonofficers, smokers, or have high waist
circumference, harmful/hazardous aleohol use or lower levels of
education than those with moderate or low symptom counts.

Incidence of Diseases/Conditions

The prevalence of diabetes, asthma, sleep apnea, hyperten-
sion, psychological disorders, multisymptom illness, and chronic
fatigue at Wave-1 was highest among those with high symptom
counts compared with groups with moderate and low symptom

counts (Table 2). Of the doctor-diagnosed medical conditions
presented, the most comimon conditions among veterans with high
symptom counts were multisvmptom illness and psychological
conditions, while the most common among those with low symptom
counts were asthma and hypertension, respectively.

The incidence of musculoskeletal conditions, psychological
conditions, sleep apnea, and multisymptom illness was significantly
higher among veterans with moderate and high symptom counts
relative to those with low symptom counts. The incidence of
cardiovascular conditions was four times higher among veterans
reporting high versus low number of symptoms in the 10 vears that
had elapsed, but there was no significant difference between groups
with moderate and low number of symptoms. Incidence of diabetes
and gastrointestinal conditions increased with increasing symptom
counts, but the differences were not statistically significant,

General Physical and Mental Health/Well-Being
Figure | shows the variations in physical and mental health
by magnitude of symptom reporting. The bar chant (lower chart)
represents SF-12 scores at Wave- 1, while the upper chart represents
the adjusted change in SF-12 scores from Wave-1 to Wave-2, At
Wave-1, PCS and MCS were lowest among veterans with the
highest number of symptoms (F <0001 for bhoth PCS and

TABLE 1. Deployment and Participant Characteristics by Veteran Grouping

Magnitude of Symptom Reporting

Low V=272 Moderate N = 328 High ¥ =80 Test of Association
m %) A %) n %) P
Age at Gulf War deployment, yrs
<20 18 {6.6) 32 (9.8) 8 (10.0p 0928
20-24 T1{26.0) TG (23.2) 18 (22.5)
25-34 144 (52.9) 175 (53.4) 40 (50,00
=35 a0 (14.4) 45136 14 (17.5)
Rank at deplayment
Nonofficer 196 (T2.1) 263 (R4 T2 (000 (00
Officer 76 {27.9) 64 (19.6) & 100y
Branch of service at deploynent
Navy 235 (86.4) 277 (84.5) T1 (HER) 0.636
Army 17 {6.2) 22 (6.7 6 (7.4)
Adr force 20 (7.4 29 (8.8) 338
Marital status ar Wave-1
Singlefnever married a4(12.5) 34 (105 13 (16.5) 0.174
Married/De facto 217 (B0.1) 255 (78.3) 35 (69.6)
Divorced/Separated/ Widowed 200{7.4) 311 11 (13.%)
Highest education level attained ar Wave-1
Secondary 87327 112 (35.1) 34 (42.5) 0.027
Cerrificare/Diploma 128 {48.1) 161 (50.5) A0 (5000
Tertiary degree 51419.2) 46 (14.4) 6 (7.5)
Body mass index at Wave-|
Normal weight 61 {23.00 64 (19.6) 19 (24.6) 0.199
Overweight 147 (55.5) 178 (54.6) 35 (45.5)
Obese 574215 84 (25.8) 23 (29.9)
Smoking status at Wave-1
MNever 136 (50.2) 129 (39.5) 30 (37.5) 0.015
Ex-smoker 6 (31.7) 10 33.9) 24 (30,00
Current 49 (18.1) 8T (26.6) 26 (31.5)
Alcohol use ar Wave-1
AUDIT <10 237 (87.1) 240 (73.2) 47 (59.5) <000
Harmful/hazardous drinking (AUDIT =100 35129 BE (26.8) 32 (40.5)
Waist circumference for CVD-risk at Wave-1
Low 112 442.4) 113 34.7) 25 (32.4) 0.028
Maoderate 83 (314 110 (33.7) 26 (33.8)
High G {26.2) 103 (31.6) 26 (33.8)

ALUTTAT, Aleokol Use Disorders Tdentification Test; CVI, cardioviscular risk,
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MCS). Similarly, the average Wave-2 PCS and MCS were least
among high symptom reporters, with scores of 37.4 (5D 10.0) and
35.2 (8D 10.5). MCS among veterans with moderate and low
symptom counts were 443 (8D 1160 and 51.5 (5D 9.4} at
Wave-2, respectively, while PCS scores were 45.7 (3D 10.3) and
510 (5D 7.5) (# = 0.001 for both PCS and MCS). Figure 1 shows
that Wave-1 to Wave-2 changes in average PCS and MOCS scores
among veterans with high symptom counts were not st ically
significant, but statistically significant decreases in average PCS
and MCS scores were observed among veterans with moderate or
lowy symplom counts,

Figure 2 illustrates the average quality of life scores at Wave-
2 across the four domains of the WHOQoL-Bref. The group of

! [ muiste oy = (=TT Hip

|-amapn woy abueys abeany

FIGURE 1. 5F-12 scores at Wave-1 and
adjusted change in scores from Wave-1
to Wave-2 by magnitude of symptom
reporting (Lower scores — poorer
health status).

veterans reporting the highest number of symptoms had the lowest
scores in all four domains; the physical demain scores significantly
increased from among those with high through to those with low
symptom counts (F = 0.044), and so did psychological domain
scores (P —0.015) and environmental domain scores (P — (0L043).
Mo significant increase was observed for the social relationships
domain scores (7 =0.101).

Lifestyle Risk Factors and Cardiovascular Risk at
Wave-2

Table 3 summarizes that at Wave-2, the proportion of Gulf
War veterans who were obese or had harmful/hazardous alcohol
consumption or high waist circumnference significantly increased

Quality of life
domains
'y
Phyeical |- R »- -
n
Psychoiogical |- e
+
Sl reatianahigs - i . . .
]
"1‘
Enviroomendal |- - [RTSPRPp—— P
0 A - £ .5 s FIGURE 2 Dot plot illustrating

Quality of life scores

4 Low i Moderais W High

774

adjusted average quality of life (WHO-
QOL-BREF) domain specific scores at
Wawve-2 by magnitude of symptom
reporting (Lower scores = poorer guality
of life).
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from low to high symptom reporters, but the group differences in
current smoking were of horderline significance. The table also
illustrates that the adds of obesity and high waist circumference at
Wave-2 across all three groups were significantly increased from
Wave-1, with a similar rate of increase across all three groups.
Unlike the changes observed for obesity and waist circumference,
the odds of smoking in all three groups were significantly halved
over the two study waves, while the odds of harmful/harardous
alcohol wse significantly increased owver time among veterans
reporting low or moderate number of symptoms, but were
unchanged among those with a high number of symproms,
Additional analyses were conducted by redefining hannfu]fh%zard-
ous drinking using the usual AUDIT score cut-off of at least 8, and
the prevalence of harmful/hazardous alcohol use at Wave-2 was
53.2%, 45.3%, and 28.5% among high, moderate, and low symptom
reporters, res vely.

DISCUSSION

Using latent class analysis, we identified three groups of
Gulf War veterans that differed by magnitude of symptomatology.
classified as low, moderate, and high symptom reporting veterans.
Over the longer term of follow-up, the group of veterans with the
highest symptom count, which comprised just over one-tenth of
participants, had higher incidence of several chronic diseases
including sleep apnea, psychological disorders, cardiovascular,
and musculoskeletal conditions. In addition, incidence of con-
ditions of multisymptom illness and chronie fatigue increased with
symptom reporting, consistent with the symptom-based nature of
their definition. No significant differences in incidence of diabetes,
asthima, hypertension, and gastrointestinal  conditions  were
observed. Consistent with the high incidence of chronic diseases,
participants with high symptomatology had the highest prevalence
of obesity, harmful alcohol use and high waist circumference, and
poorer physical and mental health and well-being at Wave-2,
Comparison of Wave-1 and Wave-2 general health ({through SF-
12) showed that both mental and physical health had declined
among veterans reporting low or moderate number of symploms

but not among those reporting a high number of symptoms. The
prevalence of obesity and high waist circumference had signifi-
cantly increased in all three veteran groups, while smoking preva-
lence was halved. However, the differences in longitedinal changes
in lifestyle risk factors were comparable across the three groups
of veterans,

This study’s finding of excess morbidity among veterans with
high symptomatology indicates the enormous burden of ill-health in
this group compared with those with low symptomatology.
Although many studies have shown that symptomatology is higher
among Gull War veterans than other military pcrsonnc].]"LS it is
imperative that any intervention acknowledges that symptomatol-
ogy is not the same across all Gulf War veterans. Furthermore, the
fact that high count of symptoms is associated with higher prev-
alences of obesity and alcohol indicates a strong link between
symptomatology and health behaviors.

The increased incidence of chronic diseases among high
symptom reporters also shows that ill-health as a result of elevated
symptomatology that was initially observed at Wave-1 is likely to
extend into the future with the possibility of translating into known
chronic diseases in the longer term. There is growing literature
within PTSID research that shows the likelihood of delayed onset of
PTSD postmilitary deployment and also that for some veterans,
PTSD or symptoms of other conditions related to PTSD (eg, harmful
aleohol use) can be observed at initial assessment, although there
might h:j:’ insufficient symploms to warrant a diagnosis at that point
in time.**" These reports from PTSD research together with the
findings of this study suggest that either delayed onset or delayed
diagnosis of chronic diseases among Gulf War veterans with high
symplomatology is probable. This can oceur as a result of the
continuous  experience  of symptomatology underpinned by
increased allostatic load as a consequence of disrupted homeostatic
regulation or the progression of symptoms such that disease diag-
nosis or ascertainment becomes clearer in the future. Hence, a
comprehensive assessment that takes into account presenting
comorbidities at each assessment and frequent health assessments
among velerans with high sympromatology is imperative,

TABLE 3. Lifestyle Risk Factors at Wave-2 by Magnitude of Symptom Reporting

Magnitude of Symptom Reporting

Comparison
Moderate Across
Risk Faciors at Wave-2 Low N =272 N=32% High N =80 Classes (F)
Bady mass inde: 9]
Normal weight 41 (1600 39(12.3) G127y 0012
Overweight 139 (54.5) 158 (49.7) 32 (45.1)
Ohese T3 (2940 121 {38.1) 3 (42.3)
Change from Wave-1: OR™ (95% CI) (normal vs overweight vs ohese) 1.53 {1.25-1.8T) 1.77 (1.49-2,12) 202 (1.32-3.0% 0.57
Smoking status: n (5 )
Never 130 (4800 125 (38.2) 20 (36.7) 0.055
Ex-smoker 116 (42.8) 159 (48.6) 36 (45.6)
Current 26 (9.3) 43 (13.2) 14 (17.7)
Change from Wave-1: OR™ (953% CI) (cwrent vs never) 055 {0.40-0.76) 050 (0.39-0.65) 054 (035-0083) 0,90
Alcohol use: n (%)
AUDIT score = 10 218 (80.7) 210 (6700 46 (58.2) = 0000
Harmful/hazardous alcobol nse (AUDIT score =10 52193 108 (33.00 33 (41.8)
Change from Wave-1: OR" (95% CI) 1.64 (1.15-2.34) 13T (1.4-1.7% 106 (0.66—1.70) 0.35
Waist circumference: m (%)
Lo 61 (23.3) 62 (19.3) 100 (13.2) 0.001
Maoderate HE (33.6) #3 (25.9) 19 (25,00
High 113 {43.1) 176 (54.8) A7 (G1.8)
Change from Wave-1: OR™ (95% CI) (Low vs moderate vs high) 2.25(1.82-2.78) 251 (205-3.06) 204 2.04-4.62) 0,30
CL eomfidence interval; OR, odds mno,
“Adjusted for age growp, military rank, and branch of service s deployment.
@ Commonwealth of Australia 20016 775
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Furthermore, the high prevalence and incidence of multiple
chronic diseases that are either psychological or physical or physio-
logical shown in our study among those reporting a high number of
sympioms indicates that the high sympiomatology is associated with
all these facets of health. Recognizing this is particularly important as
concepts such as “no health without mental health™*" can be easily
misinterpreted as suggesting that psychological, physical, and phys-
iological hcqllh outcomes can be disentangled, whereas they are all
intertwined.™ The direction of the relationship is not always clear cut,
that is, which condition results/exacerbates the other condition and
often the causal relationships can be bi-directional. For example,
studies in the general population have shown that \1LLp apnea can
either cause or exacerbate cardiovascular disease,”” depression,
PTSD and ostenpormm,“ while depression and PTSID are import-

ant risk factors for cardiovascular diseases ™" and PTSD symptoms
Therefore, categorizing

are risk factors for rheumatoid arthritis.™®
symptomatology as either physical or psychological does not take
account of complex neurobiological dysregulation that is shared in
physical and psychological disorders,

There is a scarcity of Gulf War veterans’ studies that compare
longitudinal changes in lifestyle risk factors across levels of symp-
tomatology, but the increase in the prevalence of obesity and
harmful/hazardous aleohol use reported in this study highlights
the continued need for promoting healthy lifestyle, lifestyle risk
factor reduction, and chronic disease prevention programs in veteran
populations. Smoking prevalence, in contrast, was halved over time,
which is a positive finding given its relationship with chronic
diseases and symptom-hased conditions. Declines in smoking
prevalence have also been observed in the Australian general
population (Australian  Institute of Health and Welfare, 2013
National Drug Strategy Household Survey), but the prevalence drop
in this cohort of Gulf War veterans is much higher than that ohserved
in the same age group in the general population.

A strength of this study is the use of longitudinal data, hence
providing a broader understanding of health issues among Gulf War
veterans. In addition, this study is one of the first to investigate
longitudinal changes in both chronic diseases and lifestvle risk
factors by Gulf War veterans” levels of symptomatology.

One of the limitations of this study was the moderate participa-
tion rate, which was slightly lower than that observed in the UK
follow-up study of Gulf War veterans™ but much better than that
observed in a US study.* The moderate participation rate then reduced
the power of the study to detect group differences for low prevalent
chronic diseases, However, a comparison of Wave-1 outcomes for
Wave-2 participants and nonparticipants suggested that participation
bias would have a minimal effect on the studies’ findings, as the levels
of symptomatology in these two groups were comparable.

In summary, this study has found that the future manifestation
of some chronic diseases is more likely among Gulf War veterans with
high symptom counts than those with lower sy mptom counts, For both
Gulf war veterans and health service providers. this suggests that in
the longer term, the health of Gulf War veterans with high symptom
reporting will worsen. This group of veterans with highest sympto-
matology also had the highest prevalence of obesity and alcohol use at
follow-up, Over time, smoking prevalence improved in all three
groups of Gull’ War veterans, while obesity prevalence and harmiful
alcohol wse increased (except among high symptom reporters).
However, the rate of change in lifestyle risk factors was not signifi-
cantly different across the groups, The combination of poorer health
and elevated unhealthy lifestyle factors in the group with highest
symptom reporting suggests that this group may benefit from an
integrated approach to health promotion and disease prevention and
management of existing conditions. Furthermaore, the increases in the
prevalence of lifestyle risk factors among veterans with low or
moderate symptomatology warrants monitoring of chronic disease
incidence in this group.
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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

Magnitude of symptom reporting
Low Moderate High

Symptom

N=272 N=328 N=80
0/0 0/0 0/O
Sleeping difficulties 239 716 100.0
Unrefreshed after sleep 239 89.6 98.8
Fatigue 316 84.1 97.5
Loss of concentration 51 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 251 72.9 oL3
Stiffness in several joints 14.3 47.0 oL3
Pain in several joints without swelling or redness 11.0 421 88.8
Headaches 33.8 72.6 87.5
Feeling jumpy/easily startled 0.4 247 85.0
Low back pain 26.1 64.6 82.5
Feeling distant or cut-off from others 22 287 81.3
Flatulence or burping 18.4 57.3 78.8
Shortness of breath 9.9 33.8 725
Itchy or painful eyes 133 454 72.5
Distressing dreams L1 229 72.5
Rash or skin irritation 19.2 40.5 70.0
Ringing ears 12.9 351 68.8
Rapid or pounding heart beat 6.6 19.5 65.0
Tingling or burning sensation in hands/feet 74 20.1 05.0
Dry mouth 4.4 14.4 65.0
Indigestion 8.8 287 03.7
Loss of interest in sex 4.8 265 63.7
Chest pain 7.7 243 60.0
Increased sensitivity to noise 52 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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Magnitude of symptom reporting
Low Moderate High

Symptom

N=272 N=328 N=80

0/0 0/0 0/O

Alcohol intolerance 4.0 16.5 51.3
Stomach cramps 4.8 16.5 50.0
Persistent cough 74 18.3 50.0
Increased sensitivity to light 3.7 14.0 50.0
Feeling disoriented L1 43 48.8
Problems with sexual functioning 2.9 13.5 475
Sore throat 10.3 33.2 46.3
Dizziness or blackouts 2.6 1.9 46.3
Loss of sensation in hands/feet 1.8 13.4 45.6
Feeling feverish 1.8 6.1 45.0
Nausea 22 52 45.0
Passing urine more often 2.6 10.7 425
Wheezing 4.8 13.8 413
Shaking 33 11.3 40.0
Skin infections 6.3 10.7 36.3
Constipation L1 10.4 354
Mouth ulcers 5.9 17.7 35.0
Difficulty speaking L5 1.8 33.8
Toothache 2.6 14.9 32,5
Unintended weight gain > 4kg 5.9 13.4 30.4
Double vision 15 7.0 28.7
Tender/Painful swelling of lymph glands 0.7 73 27.8
Increased sensitivity to smell 0.7 4.9 263
Lump In throat 0.0 4.9 241
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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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Multisymptom lllness in Gulf War Veterans
A Systematic Review and Meta-Analysis

Srella M. Gwini, MSe, Andrew B. Forbes, PhD, Malcolm R. Sim, PhD, and Helen .. Kelsall, PhD

Ohbjective: The aim of this study was to conduct a systematic review and
meta-analysis of multisymptom illness (MSI) in 1990 to 1991 Gulf/Afgha-
nistan/lrag War veterans. Methods: Electronic databases were searched
from January 1990, June 2014 for studies on MSI1 prevalence in Gulf/
Afghanistan/lrag War veterans, based on the Centers for Disease Control
and Prevention MSI case definition, and which included a military com-
parison group. Results: Seven studies were identified among US, UK. and
Australian Gulf War veterans: no studies were identified in Afghanistan/Irag
War veterans. MSI prevalence in Gulf War veterans and comparison groups
ranged from 26 to 65% and from 12 to 37%, respectively. More recent studies
were larger, with improved designs. The pooled odds ratio comparing Gulf
War veterans to other military groups was 2,74 (95% confidence interval
215 to 3.51). Conclusion: The systematic review showed that MSI was
mast prevalent in Gulf War veterans, emphasizing the health burden of MSI
in this veteran popuelation.

O n return from war, veterans of the 1990 to 1991 Gulf War
(Gulf War veterans) reported increases in a wide range of
physical and psychological symptoms. Earlier efforts to establish
any specific diagnosis found no unique pattern or constellation of
symptoms that had a clear etiology or pmgnnsl&': hence, sympto-
matology in this group of veterans continued to be an important
health concern. Although an early review that included four studies
found increased odds of multisymptom illness (MSI) in Gull War
reterans compared with military personnel.” research on Gulf War
veterans” health and multiple symptom reporting has continued,
with more publications from veteran epidemiological studies since
the review. In addition, countries that deployed troops to the 1990 to
1991 Gulf War have also deployed troops to Afghanistan and Iraq
Wars and concerns of whether postdeployment health among vet-
erans of these latter wars present similar or different problems to the
1990 to 1991 Gulf War have arisen.”

From Monash University, Depanment of Epidemiology and Preventive Medicine,
Melbourne, Victoria, Australia.

This study was funded by Australian Department of Veterans' Affairs (grant
ARPII22) and an Australian Postgraduate Award (grant 120636).

While this journal article has been produced using funding provided by the
Australian Government Department of Veterans® Affairs, the views expressed
do not necessarily represent the views of the Minister for Veterans' Affairs or
the Department of Veterans” Affairs. The Commonwealth does not give any
warranty nor accept any liability in relation to the contents of this worl

Authors Gwini, Forbes, Sim, and Kelsall have no relationships/conditions/cir-
cumstances that present potential conflict of interest

The JOEM editorial board and planners have no financial interest related to this
research.

Supplemental digital contents are available for this article, Direct URL citation
appears in the printed text and is provided in the HTML and PDF versions of
this article on the journal’s Web site (www.joem.ong).

Address correspondence to: Stella M. Gwini, MSc, Monash University, De partment
of Epidemiology and Preventive Medicine, The Alfred Centre, 99 Commercial
Road, Melbourne, VIC 3004, Australia (stella gwin @ maonash.edu),

(Cy Commonwealth of Awstralia 2006, This work is copyright. Apart from any use
as permitted under the Copyright Act 1968 {Cth), no part may be reproduced
without prior written permission. Requests and enquiries concerning repro-
duction and rights should be directed in the first instance to Wolters Kluwer
Health Inc., the American College of Occupational and Environmental Medi-
cine or to the Australian Department of Veterans' Affairs.

DOL: 10,1007/ OO0 MMM MEMNMIT S5

JOEM e Volume 58, Number 7, July 2016

Learning Objectives

« Summarize the findings of studies to date on multisymptom illness
(MSI) among Gulf War veterans, including the conclusions of previous
meta-analysis,

= Discuss the findings of the updated meta-analysis of MSI among Gulf
War veterans, induding comparison with Afghanistan and Irag War
veterans.

» Discuss the implications for management of and research on M3I
among veterans.

The reporting of multiple and unexplained symptoms by Gulf
War veterans has been described and characterized as MSL, due in
part to the involvement of multiple symptoms extending across
several body systems. Other terms such as Gulf War illness, chronic
MSI, unexplained illness, medically unexplained illness, or Gulf
War Syndrome have been used. In 2014, the United States (US)
Institute of Medicine (IOM) recommended that the Veterans Affairs
(VA) Department use the term Gulf War illness rather than chronic
MSI, partly because the latter term was not specific to the population
and its unique experiences, and did not reflect the geographic area
relevant to the group in which it was identified.” However, in our
systematic review, we use the term MSI as we considered it best
reflects the review’s case definition.

Several case definitions of MSI have been developed. In
1998, Fukuda et al® developed a case definition for MSI, also known
as the Centers for Disease Control and Prevention (CDC) MSI
definition, and this has been adopted by several researchers as is or
with slight modifications.®™'* Other definitions of MSI that exert
more stringent rules on the CDC definition of MSI or use slightly
different methods to elucidate the pattern of symptomatology have
been utilized by Haley et al,'? Steele,'* Bourdette et al,'® and Kang
etal.'® In the 2014 10OM report, the two case definitions by Fukuda
et al’ and Steele™ were recommended because they closely
represent the multisystem patterns of reported symptoms.*

In 2004,"" the US Research Advisory Committee on Gulf
War Veterans' lllnesses described the prevalence of MSI from four
studies (three in US, one in UK Gulf War veterans) and highlighted
that the prevalence of multisymptom conditions was elevated in
Gulf War veterans compared with psmc:nne] not deployed to the
Gult War, In 2006, Thomas et al™ published a meta-analysis
based on these four studies and showed that the odds of MSI were
three and a half times higher in Gulf War veterans than the other
military personnel, but there was a considerable variation in
the methodological quality of the four studies.® Since then, there
have been several studies conducted among Gulf War veterans,
including in Gulf War veterans deploved from Australia and
France, and the odds of MSI may have changed. Some limitations
in Gulf War veterans’ studies conducted pre-2000 included the
relatively small size of the study samples and that some were prone
to selection bias because study populations were from selected
branches of service, for example, Air Force or Navy™'3'®!1 op
selected areas of residence.”® > and this reduced the external
validity of the studies” outcomes. Some of these limitations have
since been addressed in more recent studies,” ** which were not
available at the time of the review by Thomas et al.” Also, there has
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been interestin MSIamong veterans of more recent deployments to
Afghanistan and Iraq War.

The current systematic review aimed to critically and sys-
tematically review the literature on MSI in veterans of the 1990 to
1991 Gulf War compared with other military personnel, as well as
to conduct meta-analysis to obtain pooled effect estimates. In
addition to Gulf War veterans, the systematic review also sought
information on the prevalence of MSI in Afghanistan and Iraq
War veterans.

METHODS
The design, conduct, and reporting of the systematic review
and meta-analysis was conducted according to the Preferred Report-
ing ltems for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines.”®

Search Strategy

Database searches were conducted for peer-reviewed articles
or reports published between January 1, 1990, and June 30, 2014.
The databases searched were MEDLINE, MEDLINE-in-process,
PILOTS, PsychINFO, Cochrane Reviews, and Embase. Additional
sources searched were the System for Information on Grey Liter-
ature in Europe (SIGLE); the US. United Kingdom (UK), and
Australian Departments of Veterans™ Affairs and Defence Forces’
Web sites. Only peer-reviewed studies in the published literature
were included in the review. The search terms used were based on
the free-text and Medical Subject Headings of the condition of
interest (multisymptom or multi-symptom or multiple symptom or
multiple-symptom), the area of operation (Gulf War or Desert Storm
or Iraqi Freedom or Enduring Freedom and their variants), and
search terms for selecting papers on military personnel (military
personnel or military veterans or soldier or deployed or active duty
or service personnel).

Study Inclusion and Exclusion Criteria

To be included in the systematic review, studies needed to
satisfy the following inclusion criteria: (1) the study population
consisted of military personnel deployed to the Gult War (1990 to
1991) or Afghanistan (2001-) or Irag War (2003 10 2011). Studies
conducted among  treatment-seeking populations, for example,
studies among veterans from VA treatment facilities were excluded;
{2) studies were published in English; (3) studies included a military
comparison group that differed in its level of deployment exposure
to the corresponding conflict. Nondeployed personnel were defined
as personnel who did not serve in the primary area of conflict. while
deployed-elsewhere were personnel deployed to areas of conflict
other than the primary area of interest, for example. Germany or
Bosnia; (4) MSI definition was based on the CDC definition
developed by Fukuda et al’ or its variants; and (5) the study provided
enough information to calculate odds of MSI by deployment.

Multisymptom lliness Case Definition

The CDC definition of MSI® was used in this systematic
review because it represented an internationally accepted definition
of multisystem symptom reporting and was consistent with recent
recommendations by the US 10M.* Variants of the definition were
accepted only if the symptom definitions represented multisystems
of the body. The CDC definition identifies MSI as present if the
subject has one or more chronic symptoms (for at least six months)
from at least two of three categories namely fatigue, mood-cogni-
tion (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 later
categories were identified in an exploratory analysis of symptoms
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reported in their study of US Gulf War veterans.” The specific
- : . . 27
definitions used in each included study are presented in Table 1.7

Selection of Studies

After duplicates had been removed, abstracts were independ-
ently reviewed by two researchers (SG/IB and HK) and the
researchers convened to compile a list of full-text articles/reports
to be considered for the review. Articles agreed upon for full-text
review were reviewed independently by the researchers (SG and
HEK) and studies to be included in the review were agreed upon.
Figure 1 shows the number of articles/reports at each stage of the
systematic review process.

Data Extraction

Quantitative and other relevant data were extracted by one
researcher using standard data extraction forms developed for the
review and cross-checked by another member of the research team.
The data extracted from each article included demographic and
military service characteristics of the study population or sample,
the MSI prevalence, and other relevant subgroup statistics on MSL

Quality and Risk of Bias Assessment

We assessed the overall risk of bias in each included study
using a 10-item instrument developed by Hoy et al.™ Four items
were based on external validity and six items were based on internal
validity of the included studies. An additional item was added that
assessed the availability of, and adjustment for, possible confound-
ing factors such as age, sex, military rank, branch of service, and
duty status. Individual items were assessed as high or low risk of
bias, and used to assess the study’s overall risk of bias. The included
studies were assessed independently by two researchers (5G and
HK) and any discrepancies were resolved through discussion. The
assessments for overall risk of bias results are presented together
with the study descriptions in Table 1.

Statistical Analyses

Meta-analysis was conducted to aggregate odds ratios across
the selected studies. One study'™'" reported results separately for
males and females and these results were combined using formulas
adapted from McNeil. ™ Where two or more comparison groups
were included in a study, statistics from all groups were summarized
in Table 1, but only the data from the comparison group with
nondeployed military personnel were considered for meta-analyses.
Conventional random effects models using the method of DerSi-
monian and Laird™ were used to produce pooled odds ratios with
93% confidence intervals (95% Cls) based on the standard normal
distribution. Heterogeneity across studies was reported using the 1°-
statistic, which is the proportion of total variability across studies
that is not attributed to chance. This analysis was conducted in Meta
XL (Meta XL 1.3; EpiGear International Brisbane, Australia).
Where two or more results for the same cohort, at the same point
in time were available, only the main result including the largest
praportion of the cohort was included in the systematic review.

[\-‘Ielu—regre.\'sion.” in Stata 13 (Stata Statistical Software:
Release 13, Stata Corp LP, TX), was used to compare the pooled
odds ratio for studies with a low risk of bias versus studies with a
high risk of bias. In addition, a separate meta-analysis was con-
ducted for the group of studies that used the CDC definition,

Only visual inspection of a funnel plot was used to assess
publication bias, as the number of included studies was low
(ie, = 10) and any statistical tests such as Egger’s method or Begg's
method would have very low power to distinguish chance from
actual funnel plot asymmetry.™

Two studies were identified that had been conducted by the
same research gmup“'m ;

and possibly involved an overlap of partici-
pants. Hence. we repeated the analyses using Bayesian random
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effects models with “delta splitting™ so as to accommodate the
overlap of participants. The metahdep” ™ function in the R soft-
ware (F: A language and environment for statistical computing: R
Development Core Team, Vienna, Austria) was used. As results
differed negligibly from the conventional random effects analysis,
we report only the conventional random effects results here.

RESULTS

The systematic review identified 2573 records with 2445
abstracts (excluding duplicates) and 130 full-text articles were
assessed for eligibility (Fig. 1). Eight articles from seven studies
on Gulf War veterans were selected, five reported on U™ 141627
veterans, two on UK veterans,"™'' and another on Australian
veterans.” The two UK articles were published from one study,
with one article reporting on males and another on females. The
results of these papers have been combined for the purposes of meta-
analyses. No studies comparing the prevalence of MSI in Afghani-
stan or lragq War veterans to other military personnel were identified
over the period of this review. Hence, the remainder of this paper is
based on Gulf War veterans alone.

The key features of the included studies are summarized in
Table 1 and the studies are arranged according to the year in which
data were collected. All studies were cross-sectional and data col-
lection methods were similar across studies with the exception of two
studies that conducted telephonic interviews only'* or in combination
with postal questionnaires.'® The study populations in the majority of
studies included military personnel invited from across the range of
branches of service, with the exception of the study by Fukuda et al,®
which was conducted among Air Force personnel only. Another
difference in branch of service composition was observed in the
study by Kelsall et al” in which the deployed contingent and study
population was predominantly Navy. The comparison group used in
most studies™ 1M comprised nondeployed military personnel,
whilst the comparison group in two studies comprised personnel
deployed elsewhere; Unwin et al'™'" used two comparison groups
wherein one comprised nondeployed personnel and the other were
Bosnia deployed veterans (April 1992 to February 1997) and Proctor
et al* used a comparison group composed of personnel deployed to
Germany at the time of the 1990 to 1991 Gulf War.

The definition of MSI used in four studies™ """ was
similar to the CDC definition,” which had fatigue and two symptom
groupings. Kelsall et al” used a modified version of the CDC
definition in which fatigue and three sympiom groupings were
used. of which the three symptom groupings were based on factor
analysis empirically derived in Australian Gulf War veterans.’”
Kang et al'® used a definition indicating multisystem health symp-
toms, although the definition was not fully described. We sought
clarification from the authors but did not receive a response.

Participation rates across studies were variable, with higher
rates in studies reported by Steele'® and Kelsall et al,” while studies
by Fukuda et al,” Proctor et al,”" and Unwin et al"™"" had participa-
tion rates between 60 and 70% and the two studies from the US
National Health Survey Cohort™'® had lower participation, Three
studies were assessed to have a high overall risk of bias (Fukuda
et al,® Proctor et al,'l"1 and Kang et El]lf').

The prevalence of MSI in Gulf War veterans was variable
across studies, and ranged from 269 in Australian Gulf War
veterans” to over 60% in one US study.™ Although the prevalence
was considerably lower in the comparison groups in the studies,
there was also considerable range in prevalences across the studies,
from 129% in the military comparison group of the US study by Kang
et al'® to 37% among veterans of the Bosnian war reported by
Unwin et al."™!" All studies but one, Fukuda et al,” reported adjusted
odds ratios that were used in the meta-analyses.

Pooled odds ratios showed that the odds of MSI were more
than two and a half times greater in Gult War veterans than the

664

comparison groups (odds ratio: 2.74; 95% CIL: 2.15 to 3.51) (Fig. 2)
Between-study heterogeneity was high (FF = 91%). Figure 2 also
presents the study-specific effect sizes.

Subgroup analysis by risk of bias showed that the estimated
pooled odds ratio among studies with a low risk of bias was 2.33
(95% CL: 1.87 to 2.91: I = T7%) and the estimate from studies with
a high risk of bias was 3.51 (95% CI: 2.41 to 5.13; F=91%),
although meta-regression indicated that the two odds ratios by risk
of bias were not significantly different (P =0.10). Subanalysis was
conducted only using the five studies that adopted the CDC defi-
nition with three symptom %ruupings (ie, excluding the studies by
Kang et al'® and Kelsall et al”). On the basis of these five studies, the
odds of MSI were almost three times higher among Gulf War
veterans than the comparison groups (odds ratio: 2.93; 95% CI:
2.06 to 4.18; FF =91%). and odds ratio was similar to that observed
for the pooled odds ratio for all seven studies,

Sensitivity analyses were conducted by excluding one study
at a time and re-running the analysis {Table 2). The range of odds
ratios observed was narrow, ranging from 2,48 (95% CI1 2.0210 3.51)
when the study by Fukuda et al” was excluded to 2.98 (95% CI 2.35
to 3.78) when the study by Kelsall et al” was excluded. A visual
inspection of the funnel plot (presented in Web Figure 1. http:/f/
links Iww.com/JOM/A270) did not indicate evidence of clear
publication bias.

DISCUSSION

Seven studies meeting the systematic review’s eligibility
criteria and comparing the prevalence of MSI in Gulf War veterans
and other military groups were identified. The prevalence of MSI
across the seven studies was consistently higher in Gulf War veterans
than other military personnel, with pooled odds of MSI that were more
than two and a half times greater in Gulf War veterans, Helerogeneity
among the included studies was high. Subgroup analysis by study risk
of bias showed that the pooled odds ratio in studies with a low risk of
bias was slightly lower than the pooled odds ratio in studies with a
high risk of bias, although the difference was not statistically sig-
nificant. The overall odds of MSI remained significantly elevated in
Gulf War veterans for all sensitivity analyses.

Although we found no published papers on MSI in Afghani-
stan/Iraq War veterans over the period of this systematic review, a
recent study (published after the end of our search dates) based on the
US Millennium Cohort found prevalence of 22% among nondeployed
personnel, 153% among those deployed without combat, and 30%
among those deployed with combat, where the prevalence among
those degloyed in combat was comparable with some Gulf War
studies.*™'® The adjusted odds ratio for MSI was 0.89 (95% CI
0.85 to 0.94) for personnel deployed to Afghanistan or Iraq War in the
three years before participation compared with those who had not
beendeployed to this conflict, and 1.70(95% CI 1.63 to 1.78) for those
deployed to Afghanistan or Trag War in combat versus nondeployed
persunne].“" Although the odds of MSI1 were higher in Afghanistan or
Irag War veterans deployed in combat than those not deployed, the
odds ratio was considerably lower (1.70 vs 2.74) than the pooled
estimate observed among Gulf War veterans in our systematic review.,

The results of our systematic review indicate that Gulf War
deployment continues to be strongly associated with increased MSI,
affecting a considerable proportion of Gulf War velerans, and in
consideration of the numbers of personnel deployed to the Gulf War,
with 697,000 from the US and 53,000 from the UK.”” MSI has the
potential to impact on large numbers of veterans. The earlier
systematic review of MSI by Thomas et al® published in 2006
reported a pooled odds ratio of 3.62 (95% C1 2.75 to 4.76). With the
inclusion of three more studies™™'® that studied MSI in Gulf War
veterans from 2000 onwards, our systematic review and meta-
analyses have provided updated and more robust estimates of the
odds of MSI in Gult War veterans than other military personnel. The
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Articles included in the review

FIGURE 1. Preferred reporting items for systematic reviews
and meta-analyses (PRISMA), flowchart of the systematic
review, January 1990 to June 2014.

three additional studies included in the current review were gener-
ally larger than the earlier studies; with 6111, 1381, and 1035 Gulf
War veterans in the US study by Kang et al.'® the Australian study
by Kelsall et al.” and the US study by Blanchard et al.* respectively;
and the studies were more representative of the Gulf War veteran
population. Two of the three studies were assessed as low risk of
bias. Furthermore, this systematic review has included data on
veterans from an additional country, that is, Australia. Including
only four studies, the previous review by Thomas et al® had limited
capability to conduct subgroup analyses focused on study-specific
characteristics, such as risk of bias.

The range of MSI prevalence reported across the seven studies
wis wide, ranging from 26 to 65% in Gulf War veterans. The highest
prevalence estimates in Gulf War veterans were observed in two
studies'"™" conducted within 10 years of the Gulf War, while the
lowest prevalence estimates in Gult War veterans were observed
among the later studies.™"'® The wide range in prevalence could be
attributed to a number of factors, including the length of time between
study inception and the 1990 to 1991 Gulf War, differences in cohort
compositions, and the variable list of symptoms used (o assess MSI.
Subanalysis to investigate causes of heterogeneity across studies
showed that the odds were only slightly higher in the subgroup using
a definition resembling the CDC definition and heterogeneity
remained similar, suggesting that the considerable heterogeneity
observed across studies could not be explained only by the variability
in MSI definition. The forest plot shows visually that the lowest odds
of MSI were found in Australian Gulf War veterans” and the highest
odds were found in the US Gulf War veteran study population on
which the CDC definition was developed.®

The prevalence of MSI in the comparison groups was rela-
tively high. This poses questions of the specificity of the case

(C) Commaonwealth of Australia 2016

definition, which was a consideration of a recent report on MSI
by the IOM.* To illustrate the definition’s low specificity, Smith
et al® used 10 symptoms and the CDC definition as the basis for
defining MSI and showed that 27 combinations of symptoms were
possible, which suggested that there is a considerable variation in
the combination of symptoms possible under the CDC definition of
MSL. In light of these factors, it is likely that the current definitions
of MSI are not specific enough to differentiate the individual
symptoms contributing to MSI in Gulf War veterans from the
individual symptoms contributing to other unexplained multiple
symptoms reported in the military comparison groups and in the
general community. Although the CDC definition of MSI has low
specificity, it represents the varied symptomatology most commonly
reported in veterans. A consideration Tor further research may be the
refinement of the case deflinition in a veteran population more
generally representative of the Gulf War veteran population, as
well as a follow-up on the 10M’s recommendations.* which suggest
further examination of evidence on aspects important for the
development of the case delinition, namely symptom onset,
duration, severity, frequency, and exclusionary criterion.

A strength of this systematic review, and which builds on the
previous review, was the inclusion of studies that were larger, less
prone to selection bias, and were from multiple international
cohorts. The current review mainly used adjusted study-specific
estimates instead of unadjusted estimates and hence was less prone
to overestimation of effect size.™ In addition, the case definition
adopted for the systematic review was clear and could be applied
uniformly in the inclusion criteria. Although some studies have used
other variants of the MSI case definition, ™'®* the CDC definition
is internationally recognized and is supported by the Committee on
the Development of a Consensus Definition for Chronic Multi-
symptom Illness in 1990 to 1991 Gulf War veterans under the
auspices of the US 1OM.*

A limitation in the understanding of MSI in Gulf War
velerans is that the case definitions are not fully and clinically
validated, in part because there is no consensus as 10 what objective
measures of health could be used as a gold standard for defining
MSI. Some studies®™'** have attempted to validate the definition
using statistical methods and clinical measures, but an agreement is
yet to be reached. The study in which the CDC definition was
developed had some recognized limitations; for example, it was
restricted to Air Force personnel and included only still serving
members. Our risk of bias assessment recognized these limitations

Situddy [+ OR (B55% CI) % Waighl
Fubuda 1993 —8—— | 468 (400, 551) 1623
Fractoe 2001 1= 240 (170, 530 636
Staela ZO00 — 326 ( 248, 4.28) 1436

Unwin 1999 & 2002 = 241 ( 20, 276 1654

Blanchard 2006 —B 4 216 | 181, 280) 1388
alsall 2009 - 180 148, 218) 1668
Fang 2008 8- A08 (277, 436) 1658

Darall QD‘

=70 25, pe0.00, 2e1%

274 ( 215, 351) 10000

FIGURE 2. Forest plot illustrating pooled and study specific
odds ratios in the eight papers reporting multisymptom illness
in Gulf War veterans compared with other military personnel
(Unwin 1999 and 2002 combined).
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TABLE 2. Multisymptom lliness Systematic Review in Gulf War Veterans Compared With Nondeployed Personnel: Pooled

Odds Ratios Obtained by Excluding Studies One by One

Excluded Study Pooled OR 95% CI Cochran Q Ia
Fukuda et al’ 248 2.03-3.03 29,1 83
Proctor et al®’ 277 2.14-3.58 0.0 03
Steele et al"” 2.66 2.02-3.51 69,5 93
Unwin et al'™!! 2,81 2.08-3.78 6l.4 92
Blanchard et al® 2.85 2.18-3.73 66.3 92
Kelsall et al” 208 2.35-3.78 45.0 89
Kang et al'® 2.68 1.91-3.75 683 93

and assessed the study’s risk of bias as high, In addition, several well
conducted prevalence studies that did not have any military com-
parison group were excluded. Exclusion of these studies was
important because aggregating prevalence across studies only gives
an estimate of the number and proportion of persons affected in the
group of interest but does not allow for relative estimates.

In summary, the systematic review and meta-analysis showed
that the prevalence of MSI was higher in Gulf War veterans, and the
pooled odds of MSI was over two and a half times greater in Gulf
War veterans than the other military personnel; a finding that was
robust to risk of bias and definition of MSI. These findings are
important for clinicians and other health care providers. Impor-
tantly, they highlight the continuing problem and magnitude of MSI
in Gulf War veterans, calling for ongoing awareness of the need for
timely health assessments and health care for Gulf War veterans.
Clinicians will need to acknowledge that MSI is prevalent among
Gulf War veterans and recognize that the condition requires similar
consideration as other diseases and conditions prevalent in this
group of veterans, for example, PTSD™ and chronic fatigue syn-
drome.*" Continued research into the most effective treatments or
management of MS1is warranted as is research on the effects of MSI
on veterans” quality of life, physical, and mental functioning.
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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.(®? 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, 3 our

second objective was to investigate whether disability compensation claims among
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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 MST 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 MSL
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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 MSL(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; SE-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-1V 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
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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

¢) 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

Woave-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 Non-MSI Chronic disease Differences between
(N=160) group (N=911) group (N=217) the groups
n(%o) n(%o) n(%o) p-value
Age (years)
<35 44 (27.5) 233 (25.6) 61 (28.0)
35-39 35(21.9) 257 (28.2) 58 (26.7) 0.73
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)
Army 9 (5.6) 79 (8.7) 20 (9.2) 0.02
Air Force 15 (9.4) 135 (14.8) 17 (7.8)
Educational attainment
Secondary school 58 (36.2) 278 (30.6) 81 (37.3)
Certificate/Diploma 79 (49.4) 449 (49.5) 107 (49.3) 0.07
Undergraduate/Postgraduate 23 (14.4) 180 (19.9) 29 (13.4)
Smoking status
Never smoked 68 (42.5) 424 (46.6) 89 (41.0)
Former smoker 50 (31.2) 312 (34.4) 73 (33.6) 0.11
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 (Ql=2, Q3=7) for MSI group, 3 (QI=2;

Q3-5) for non-MSI group and 4 (Ql1=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% CI1 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

(QI=2; Q3-16) for non-MSI group and 24 (Ql=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

I\?NSI:SZG)}S Ng?oll\J/lpSI dis(e:z:]szogrlgup MSI vs. non-MSI MSIdvisSé;r;eronlc
(N=781) (N=189)
n(%o) n(%o) n(%6) RR! (95% CI) RR! (95% CI)

@]te'zzztt One OP Consultation N 104 (765) 469 (60)  139(735)  124(L11,139) 104 (092, 119)
At least one specialist doctor consultation in the past 12 months ?
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, 25 (18.4) 80 (10.2) 46 (24.3) 1.69 (1.11, 2.58) 0.83 (0.54, 1.28)
neurologist or respiratory physician
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, 62 (45.6) 243 (31.1) 96 (50.8) 1.44 (1.16,1.79) 0.94 (0.74, 1.19)
neurologist or respiratory physician
g;sqsfétsga"r"s'th Z2 specialistsinthe o7 1q9) 59 (7.6) 45(238)  2.50(1.60,3.90)  0.93 (0.60, 1.43)
At least one pharmaceutical 63(46.3) 230(205)  91(482)  148(L19,186)  0.98 (0.78, 1.24)

dispensed in past 12 months

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.
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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

Non-MsI Chronic
MSI cases group disease MSI vs. non- MSI vs. chronic
(N=160) _ group MSI disease
(N=911)  N=217)
n(%o) n(%) n(%o) RR (95% CI) RR (95% CI)

Consultations with allied health

orofessionals 76 (475)  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

At least one day clinic visit 73(46.8)  265(30.0)  92(43.4) 156(1.28,1.90) 1.07 (0.85, 1.35)

31(20.3)  102(115)  43(20.4) 1.66(1.14,2.40) 1.03(0.68, 1.56)

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, 839%; 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 92.09% 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 (QI=1; Q3-=7) compared with three (QI=2; Q3-5, P-0.043) in non-MSI
group and four (Ql=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
. . Non-MSlI hroni Comparison
clglrln s MSI cases Ng?&tﬂpSI disg;?sreognllgup Al (zzms MS(L/(;?SeS group disgaseogrgup betwee% groups
(%) (%0) (% 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 * 852 176 412 264 57.8 50.6 58.7 61.0 --

Abbreviations: MSI- multisymptom illness
! 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).
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| | |
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/Connective tissue  /Sense Organs Tissue Disorders System

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 MSIL.

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.(8%) 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, ) 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 3% 40428586 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®” 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(®> while delayed onset depression maybe defined
for depression diagnosis occurring three or more months after trigger®® 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

~137~




Chapter 8: Discussion

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®?);
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. 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.(®® 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 ©® 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,®) musculoskeletal pain is reportedly higher among smokers and ex-
smokers compared with non-smokers®?, 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.(®9)

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.% 49 In
addition, the research presented in this thesis and research from other international
cohorts, G+ 41.53.80.93) indjcates 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.

~140-~



Chapter 8: Discussion

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.(® %) 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, ®*) 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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= MONASH University

INFORMED CONSENT STATEMENT
Gulf War Veterans Health Study

| agree to take part in the Gulf War Veterans Health Study. | have had the aims of the project, and the procedures
therein, satisfactorily explained to me and | have had the opportunity to read and ask questions arising from the
Explanatory Statement. In signing this consent form | am declaring the following:

I have read and understand the information about the Study and have had explained to me the aims of
1 this research project, and the procedures in which | will be involved.

I understand that | 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 | will have blood taken for testing.

| 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, fithess testing, breathing tests and blood
sampling.

I understand that | am participating in this project in a voluntary capacity and that | 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.

| am co-operating in this project on condition that:

e the information | provide and results of my assessments will be kept confidential and only used for
this project.

e the research reports will be made available to me at my request and

e any published reports of this study will preserve my anonymity

| agree that a sample of my blood serum may be stored indefinitely for potential and further medical

2 research. This serum can not be used for any such purpose without my further specific written consent.
| agree that the researchers may check the records of the National Cancer Registry and National
3 Childhood Malformations Registry against information | provide about my childrens’ health.

| agree that the researchers may check my name against the'recards| of the National Cancer Registry
4 and National Deaths Registry.

S | also agree that the researchers may obtairi/my Australiazn Defence Force miedical record.

| consent to all of the above points :10'5.

NAME. ..o b L HSA WiItNESS Lo e
Signed.......oooeee AL e SIGIHBA. ..o e
OR

I consent to all of the above points except number/s (please specify).
Name.......ccovvveeeeenenn, A NN HSA WItNESS ..ooooiiiiiiiiiiiieeeee e
SIgNed.....ciee A s ] SIgNEA. ... ]
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Study ID:

MONASH University

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, | acknowledge that:

1. | have read and understood the information about the Study as outlined in the Explanatory Statement. | have
had the opportunity to ask questions and am fully informed about the Study.

2. | understand that participation in the Study is voluntary, that | can choose not to participate in part or all of the
Study, and that | can withdraw at any time without penalty or detriment to career or hindrance to future medical
care.

PARTICIPANT DETAILS

Mrl Mrs [l wmiss [ Ms[] oOther

Family name:

First given name: Other given name (s):

Date of birth:

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. | 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. | 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; | do not wish to participate in any part of the study.
DECLARATION
| declare that the information on this form is true and correct.

_ /120
Signature date




A sample of the information that may be included in your Medicare claims history:

Date of | Date of Item Item Provider | Schedule | Benefit | Patient | Bill
service | Processing | number | description | charge Fee paid out of | type
pocket
Level B
20/04/09 | 03/05/09 00023 consultation | $38.30 $34.30 $34.30 | $4.00 Cash
Bulk
22/06/09 | 23/06/09 11700 ECG $29.50 $29.50 $29.50 Bill
Scrambled | Scrambled | Date of | Rendering | Ordering Hospital | Provider Item
ordering rendering referral | Provider Provider indicator | derived category
Provider Provider postcode | postcode major
number* number* speciality
General
999999A 2300 N Practitioner | 1
999999A 999999A 20/04/09 | 2300 2302 N Cardiologist | 2
A sample of the information that may be included in your PBS claims history:

Date of Date of PBS Item Patient Patient Net Scrambled
supply prescribing | item description category contributi | Benefit | Prescriber

code on number*

Oxazepham | Concessional
06/03/09 | 01/03/09 03133X | Tablet 30mg | Ordinary $5.30 $25.55 9999999
Diazepam General
04/07/09 | 28/05/09 031613 | Tablet 2mg Ordinary $30.85 9999999
Pharmacy | Form ATC ATC Name Prescriber
postcode Category Code derived major
speciality

NO5 B General
2560 Original A 04 Oxazepam Practitioner

NO5 B
2530 Repeat 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.

164




Appendix C: Wave-1 questionnaire

~165-



MONAS H g2

GULF WAR VETERANS'
HEALTH STUDY

PARTICIPANT QUESTIONNAIRE

OFFICE USE ONLY
EEEEEEE
FOST EXAM
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THANK YOU
for participating in the Gulf War Veterans Health Study

Please read the following instructions regarding the completion of
this questionnaire.

This questionnaire is to be completed by both Gulf War Veterans and other serving or
former ADF members, who did not deploy to the Gulf War, but who have been invited to
participate in the Gulf War Veterans' Health Study.

For the purpose of this study, YOU ARE A GULF WAR VETERAN |IF you were deployed
in support of the Gulf War during the period of 2™ August 1990 to 4'" September 1991
as part of ADF Operation Ozone, Operation Damask and Operation Habitat, or with
overseas forces as part of Desert Shield and Desert Storm.

The Gulf War Veteran Group does NOT include:

i) those personnel who were on other Defence duties in the Middle East
at the time,

i) personnel deployed in support of Operation Blazer after 4" September
1891,

iii} personnel deployed in support of Operation Damask after 4™

September 1991,

If you are not sure whether you are a Gulf War Veteran, or are not a Gulf War Veteran,
according to the above definition, the names of all those included in this Study's Gulf War
Veteran group are published in the Gulf War Nominal Roll. The Mominal Roll can be viewed
at hessiwww dva gov sutommeninomraliguindex irm. Alternatively you could call 1800 502 302 to chack
it you are included.

RIGHT

When completing the questionnaire please TICK E OMNLY those boxes corresponding
to your answers.

Please DO NOT place crosses w_b’c&es or circle the boxes @
WRONG /

Parts of the questionnaire are complicated to complete. Flease be sure to read each
question, and its instructions, VERY CAREFLLLY.

Please be sure fo ring the Study team if you are unsure about how to complete any section
of this questionnaire. The freecall number is 1800 062 534. Flease call any time during
business hours, Monday to Friday.



Question 1.

For the purpose of this study do you regard yourself as a Gulf War
Veteran or NOT a Gulf War Veteran? Please refer to the definition provided
on the previous page if you are not certain.

Please tick one.

Q| am a Gulf War Veteran
— You should complete ALL sections of this questionnaire.

— Some tables in this questionnaire have columns labeled
“Everyone” and columns labeled "GW Vets only™; you should
complete BOTH columns where applicable.

3 | am NOT a Gulf War Veteran
— You should complete ALL sections of this questionnaire
EXCEPT section G and any other questions marked “Gulf War
Veterans Only™

— Some tables in this questionnaire have columns labeled
“Everyone” and columns labeled “GW Vets only”; you should
complete ONMLY the columns labeled “Everyaneg™
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A PERSOMAL DETAILS

SECTION A: PERSONAL DETAILS

We have some general questions to begin with.

Al. Are you male or female? I Male |J Female

AZ. What iz your date birth? T Y B B
day month year

A3. In which 1 Australia = please specify which State or Territory
country were you o UK & Ireland
born? I Italy
J Greece
J Netherlands
1 Germany
J Mew Zealand
J Malaysia
dusa
d Canada
1 South Africa
I Cther

please specify

Ad. If NOT Australian born, what year did 19
you first arrive in Australia -

AS5. Do you regard yourself as being of [ NO AYES
Aboriginal or Torres Strait Islander origin?

AB. What language do you usually speak in ]
your household |4 English
Id Other

please specify

AT. What is your current marital status? Choosze one.
I Married
|d De facto
| Separated
I Divorced
|1 Widowed
|d Single, never married
|J Cther

please specify

AB. Since August 1991 haz your marital Select all that apply.
status changed? Since August 1891 | have:
Id Mot changed my marital status

|1 Married, or started living with a partner

I Separated from a partner
|J Divorced from a partner
|d Been widowed

I Other

please specify



A9. Which category best dezcribes the

highest educational qualification you have

completed?

A10. What iz your current occupational
status?

A11. Since August 1991 have you had a
period of unemployment greater than 3
monthe?

A12. What iz your main source of income
now?

A PERSOMAL DETAILS

Choosze one.

< Primary school up to grade &

- Secondary school up to grade 10
- Secondary school grades 11-12

< Certificate (trade, apprenticeship,
technicians etc)

d Diploma (associate, undergraduate)
- Undergraduate degree
-l Post-graduate degree

Choosze the most relevant option.
d Paid employment full-time

- Paid employed part-time/casual
- Volunteer/community work

J Student

1 Home duties

- Retired

4 Mot working due to ill-health [ TPI
< Unemployed

- Other

please specify

dNO IAYES

v

If YES, was this period of
unemployment primarily due to
health problems?

dNO [JdYES

Choosze one

< 'Wage or salary

J Own business or share in a partnership
- Disability pension

1 Other government
pension/allowance/benefit

J Child allowance
4 Superannuation/annuity

1 Dividends/interest/income from
investments

< Other

please specify

GO TO SECTION B
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SECTION B: MILITARY POSTINGS

B1. When you joined the ADF for military service were you:
1 Mawy A Army

B2. What year did you first join the ADF? 18

B3. Are you sztill a serving member of the ADF?
QO YEs O NO If NO, What year did you leave?

B4. In January 1991, what was your rank?

1 Airforce

B. MILITARY POSTINGS

[ Other

please specify

{Oiffice use only

please specify

INSTRUCTIONS: Fiease answer the following quesfions about milifary postings, including postings with
defence forces of other countries, that you have held for 2 menths or mere.
Flease D0 NOT include postings that vou held as a resernvist in the military.

B5. Pleaze write in the year you started each non-rezerve posting, the duration of the posting in
years and monthsz, the rank mostly held for that posting, the name of your unit, chip or
squadron, your category/branch, corps or mustering and a brief description of your duties, the
type of area that you worked in. Then pleaze indicate whether you regularly worked with or
handled pesticides, fuels, engine exhaust, or 2olvents during thoze postings.

Please start with your first posting and continue in order. If the dufies were substantially the same from

one posting to the next you may amalgamate the postings.

Did you regularhy
Year Dwuraticon Rank Hame of Category/Branch, Corps or Was it primarily? work with or
Started | in years & Mostly Unit/Ship/ Mustering and a brief Salact tha most handle any of the
months held Squadron description of duties relavent apfion following?
Salsot sl that sopky
Eg | r975 A Bl AT Secmray - """f'ké':'p - Pesticidas
Fyra ey | Sweooess M LTI TERUTILCE - C:f'lce ¥] Salventz
PEREALEIg SR '.”:'ad_ ¥] Fusiz
& mo - Baracks Engine Exhaust
- Ship above dack ¥]Engine Uz
Ship below decka | = Mone of theae
T - '.‘u'?'ka':np  Fasticidas
yre - Office - Solvents
- Fisid - Fuals
mo 'I I_E|E|.rra:k3 -l Engine Exhaust
-l Ship above deck | pone of theae
- Ship below decks
2 - I""‘?""’E':'p -l Pesticidas
yre < C:ﬁce  Solventz
'.] Fisid - Fusls
ma - l_E'E'_"a:kB -l Engine Exhaust
I <l Ship above deck | pjons of these
 Ship below decka
3 - '.‘\'?'ka':-p - Fegticidas
yre -] C:f'ICE -l Solventz
-l Fieid - Fusls
ma — I_E'a_rra:ks - Engine Exhaust
—_— - Ship gbove deck 1 Mone of theae
- Ship balow decks




B. MILITARY POSTINGS

Did you regularly
Year Duration Rank Name of Category/Branch, Corps or Was it primarily? work with or
Started | inyears& | Mostly | Unit/Ship/ Mustering and a brief oot oo | andie any of the
montha held Squadron description of duties ralcvant opficn fallowing?
Salsct ol that sophy
p I Warkzhop - Festicides
- 4 Cfficz - Solventz
—_— J Fisid J Fuslz
. -l E'a‘_"'a*s -l Engine Exhaust
_.l Ship above deck -l Mone of theae
 Ship b=low decka
- 1 Workshop - Pasticides
e - Cffice - Solventz
_ - Field - Fuslz
. IJ E.Eu.TEBkB  Enging Sxhaust
J Ship above deck | ) pone of theae
| Ship b=low decka
: - Workshop - Festicides
e ' Cice - Salventz
_ J Field A Fuslz
. J E.aj.'radcs -l Engine Exhaust
:J Ship above deck 1 Mone of these
< Ship below decks
E 1 Workzhop - Fesicides
e | Office - Salventz
N |J Figld - Fusls
. J E-EJITSGkS =l Engine Exhaust
_J Ship sbovedeck | | More of theee
J Ship below decks
8 | Warkshop  Festicides
e I Cffice - Solvents
 Fisld  Fusle
. _J E-EJITSGkS  Enging Sxhaust
_-l Ship above deck - Mone of theae
1 Ship below decks
] | Warkzhop - Pasticides
e _-I Cffica  Solventz
 Fisld o Fusls
- | E-EJ.TBGkB - Engine Exhaust
_ - Ship above deck | | ygna of theae
) Ship below decks
0 | Warkzhop - Pesticidas
e _-l C:fﬁ':E  Solventz
1 Figld  Fusls
. A E-EJ_TSE*S - Enginz Sxhaust
_ - Ship above deck | ) yone of theae
) Ship below decks
=  Workanop  Pasticides
e 4 Cfficz - Solventz
_ - Field - Fusls
. 4 E-EJ_TSE*S - Enginz Sxhaust
_ - Ship above deck | pone of theze
') Ship below decks
= . Workshop - Pesticides
- 4 Cfficz - Solventz
—_— - Field - Fuslz
. wl Barracka - Engine Exhaust
' Ship sbove deck | ) pgne of these
|_J Ship below decks
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C. GULF WAR DEFLOYMENT

IF YOU ARE A GULF WAR VETERAN,
A COPY OF YOUR GULF WAR
DEPLOYMENT RECORD SHOULD BE
STAPLED HERE.
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C. GULF WAR DEPLOYMENT

GULF WAR VETERANS ONLY SHOULD ANSWER THIS SECTION
If NOT a Gulf War Veteran, please go fo SECTION D

SECTION C: YOUR DEPLOYMENT TO THE GULF WAR

We would like to know some specific details about your deployment to the Gulf War.

The Guif War Nominal Roll records your service number, date enfered the operational area,
dale departed the operafional area, ship/unit/'squadron, rank and corps/musfering. A copy of
your Guif War Nominal Roll record should be stapled fo the previous page.

C1. Pleaze check the detailz of the deployment record from the Nominal Roll, writing
any necessary corrections clearly and directly on to the stapled sheet.

Flease mark the box below to indicate that you have checked the attached Nominal Roll
record and that you have made any needed corrections.

1 1| have checked my Nominal Roll depleyment record and have made any neaded

corrections.

C2a. What were your primary duties during your deployment to the Gulf War?
{mark all boxes that apply)

' On board a frigate or destroyer |d Logistic support/staff duties
- On board a supply ship J Medical

- On board a submaring 1 Environmental health duties
< Mine countermeasures | Airbase support

- Ground Crew I Airfield guarding

- Engaged in combat/combat missions/combat patrols

- CGombat support/flight-line support/convoy protection

< Other duty

plezae specify

C2b. Please write your job title, or trade, applicable to when you were there (eg
technician, cook, driver)

(job title or trade)



C. GULF WAR DEFLOYMENT

C3. During your Gulf War deployment were you:

a. attached to =hip

e} A4 YES
I YES, which ship? - HMAS Darwin - HMAS Brisbane
- HMAS Sydney J HMAS Westralia
J HMAS Adelaide J HMAS Success
- USNS Comfort
< Other
pleazs speciy
4 .
b. attached to a static HQ
IANC JIYES
If YES, which location? - Australia - Saudi Arabia (g Riyadh)
-l Bahrain J UAE {eg Abu Dhabi)
Jlrag - Oman (eg Muscat)
A Other
pleazs apecify
v

c. did you serve as part of Operation Habitat?
IANO

-

JYES

d. were you attached to a manoeuvre HQ?
A NO

dYES
It YES, Where was the start deployment?
Where was the finish deployment?

C4. During your deployment to the Gulf on how many days did you have direct contact
with, or were you exposzed to, intenze 2moke from burning oil wellz?

[ None

Jd1-3days J4-8days [J10-30days [dmorethan 30 days [d Don't know
IF 1 day or more

b. During the emoke and oil cloud, for how many hourz on each of thoze
dayz, on average, were you outzide/on the upper decks?

< <1 hour 'd1-4 hours 'd5-8 hours o =8 hours

C5. During your deployment to the Gulf War did you serve, or at any time vizit or zet
foot, on land in any of the countriez surrounding the Perzian Gulf waters (zuch az Saudi
Arabia, Kuwait, Irag, Iran etc)?

|4 NEVER

Y

r

JYES

If YES please look at maps and answer question C6 on the next
pages

It MEVER please go fo QUESTION CF



C. GULF WAR DEPLOYMENT

Question C6. Use this map and the eniargement below to identify where you were on land in
any of the countries surrounding the Persian Gulf waters

NOST N
cuLy
L OKYWAT

P

A RAT
T Honmoz!

GASTERN. (¢
GULF  Lfx

W | “-
| oajar | A A,
{ /e’

GULE OF OMAN

SAUDI ARABIA

Military Gty w»
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C. GULF WAR DEPLOYMENT

This map shows the main areas where ground forces were located. Several areas are listed
on the map with a code (A fo H). Please note that the location code includes the whole of the
area circled.

Question C6 continued

Locaton Code | Examples Lecation Code | Examples

A Dahran, B Al dubail,
Bahrain £.0. Balghick Lines

G Dawil Diog Drapoon Range, D Al Qaysyumah,
Al Fadhill Bt Patnck's Camp Liog Basze Alpha (FFMA)
Jerboz Range Hafar Al Batin

E Ex. Dibdibsh Range or Charge | F Southern Irag Battle Zone
Conceniration Milion Keynes, e.g0. Bronze, Lead, Tungsien,
Azzsambie Area Ray Coppar, Cobalt Varsity

G Fuwesit fexcluding Huwant City) H Huwait ity

GCBa. Pleaze indicate in the table, at the bottom of the page, which ground locationz you
served at or visited during your Gulf War deployment and indicate when you were there.
Pleagze uze the codes provided on the map OR, if you went to a location not coded on
the map, pleaze give itz name.

M. The Aerial Bombardment commenced on 177 January 1591, The Main Battle took place in Arcas F
and G between 24% and 287 February 1991.

The example provided s for a veteran whose Guif War deployment fook him/her first to Al
Jubail (Area B) between January 17 and February 28, subsequently to Bahrain (Area A) after
February 28, and finally to Karachi (not coded on the map) also after February 28.

Example only

Location Before war was declared During the war | After the cease-fire
fore Jan 17) [Jan 17-Feb 28) [post Feb 28)
1% location B - # d
2" location A . | v
3" location Kowochi 4 a v

Which ground locationg did you serve at or vigit?

Location Before war was declared During the war | After the cessa-fire
[ore Jan 17) [Jan 17-Feb 28) (post Feb 28}
1% location - .| A
2" location B d J
3" location 4 a 4
4% 1gcation - 4 4
5% |acation - 4 4
8" location - 4 4
7" location - o <

CEb. Were you near Khamigiayah in southern Iraq (#ron the top map) in March 19917

A NO

dYES




C. GULF WAR DEPLOYMENT
CEc. Were you at camp Doha on July 11", when the North Compound caught fire, or
involved in the subzequent clean up operationa?
A NG JYES
GO TO Question GF
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C.GULF WAR DEPLOYMENT
Section C continued VACCINATIONS & MEDICATIONS
We would like fo know about vaccinations and medications you received as part of your deployment
fo the Guif War.

If you have a written record of these vaccinations, e.q. your WHO International Certificates of
Vaccination 'yellow book', please refer to it when completing this section; and bring the book with
you to the medical examination. If you do not have your 'vellow book’, please indicate this, but still
complefe this section fo the best of your ability.

C7. Do you have your WHO 'yellow book' to refer to? AYES QO NO

C8. Az part of your Gulf War deployment, how many vaccinationz did you receive:

before you left for the Gulf? Qpone O1 J2 33 234 15 6 =7 J0Dontknow

Over what time period did you receive theze?
dallin one sassion Oacross 1 week  J across 2-4 weeks J across a period = 4 weeks

in trangit to the Guif? dnone 31 22 23 24 Qa5 Qd6 Q=7 JDon'tknow

Over what time period did you receive theze?
Jallin one sassion U across 1 wesk  Jacross 2-4wesks U across a period = 4 waeks

while vou were in the Guif? COnone 01 Q22 02 24 Q5% Q06 O=7 DODontknow

Over what time period did you receive theze?
2 all in one sassion O across 1 week 2 across 2-4 weeks J across a period = 4 weeks

C9. Which of the following vaccinations do you think you received:

Typhoid d No dYes J Don't know
Cholera d Mo dYes - Don't know
Diptheria, Tetanus (ADT) d No dYes d Don't know
Pertussis (whooping cough) d Mo dYes - Don't know
Hepatitis B Jd No dYes - Don't know
Measles, Mumps, Rubella (MMR) d No dYes J Don't know
Polio (oral Sabin) d No dYes 1 Dont know
Tuberculosis (BCGE) d Mo dYes J Don't know
Hepatitis A (Havrix) d No dYes J Dont know
Smallpox d No dYes - Don't know
Anthrax d Mo dYes - Don't know
Plague d No dYes = Don't know
Other d Mo IdYes - Don't know

If Other, please specify




C.GULF WAR DEPLOYMENT
C10. Did you take anti-nerve agent pillz (i.e. PB or NAPS)?

anNo QYES O Don't know
If YES,
a. Pleaze estimate how many days you took them forintotal? = days

b. On average how many did you take each day?
a1 a2 A3 =3 J Don't know

C11. Did you take tablets to protect you against malaria (e.g. chloroquine or doxyecycline)?
QdNO QO YES [ Don't know
If YES,

a. pleaze estimate how many days you took them for in total? _ __ days

C12. Did you take any anti-biclogical warfare tabletz (Ciprofloxacin or i Ciproxini)?
QO NO QO YES O Don't know
If YES,

a. please estimate how many days you took them for in total? _ _ _ days

C13. Did you have a significant reaction to any vaccinationz or medications that you
received?

QO NO Ovyes
If YES,

a. Pleaze specify which vaccination(z) or medication(z) you reacted to

b. Which vaceination or medication rezsulted in the most severe reaction.

Please specify one

c. How long did thiz most severe reaction last? _ days

d. Did you need to zeek medical advice for thiz reaction
QONO OYES

GO TO SECTION D.
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D. CEPLOYMENTS
If you answered NO fo question D1a (no active deployments) please GO TO Section E

CHEMICAL & ENVIRONMENTAL EXPOSURES

D2. We would like to know about chemical or environmental contaminants that you may have been
exposed to during the deployments you listed in Question C1.

INSTRUCTIONS: Please indicate whether or not you have experienced any of the activities and
itermns, given below. during the deployments you listed at question D1. If YES, indicate whether it was
experienced during your non-Gulf War deploymenis (section labeled Everyone], and/or during your
Guff War deployment (section labeled 'GW Vels only). Then estimate, for each section, how offen
you had the experience.

D2, Evaryone GW Vets only
during non-Gulf War deployments during the Gulf War deployment
YES YES
During the deployments you listed in DONT How often? DONT How often?
questian D1: NO KHOW Rarehy ;.3"‘::: Often MO | KHOW Rarely ﬁ'c::: Often
Have you entered, or inspected, captured or 1 a 1 o a a 1 | a g

destroyed enemy eguipment including tanks?

]

Hawe you been in contact with depleted
uranium shell casings? (=.g. from fired USA
shellz in closs-in weapona eystems (CIWSE) or spent
anti-tank ghella)

3.  Hawe you been in contact with wet CARC paint
{Chemical Agent Resistive Coating) from freshly
painted tracked vehicles or CARC paint
containers?

4. On overseas operations/activities have you 1 J 1 [m] a 1 1 a
eaten locally sourced, military issue food?
5 On overseas operations/activities have you

eaten locally sourced, non-military issue d o o o < < d d A <
food? e.q. from local villagers. |
8. On overseas operations/activities have you 1 J 1 J J 1 J a

drunk water from local taps or wells?

7. Have you drunk water that looked ortasted like | 1 J 1 [m] a 1 1
it had oil in it?

5. On overssas operations/activities have you

swum or bathed in local lakes, rivers or the 4 J 4 4 af 4 4 4 d d
s2a’?

3. Hawve you showered in water with fuel in it a1 _1 | _J A J | | | J
{evident by visible oil film, smell or emarting eyea)?

10. Were you exposed to dust storms? - I N ;| H - = d .

11, Were you exposad to intense smoke? eg from | [ | g a1 O a J ]
forest firea or buming o

12 Did you do any refuelling? A I 4 J ajf a 4 4 1 4

13. Were you exposad to solvents? =.g. from 3 I . ] ] 1 O a
cleaning or painting

14, Hawve you had solvents, cils, diesel or other fusl] a J o gl g a J O g
on your skin?

15 Hawve you been exposed to engine exhaust so 1 | g a1 O a J ]
that it irritated your eyes?

16. Did you use a sunscreen when cutdoors? - | - - d | = - o ol

17. Hawve you been bitten by flies, sand flies, fleas g IJ S N I | S I |
mosquitoes or ather insects?

18. Hawve you been stung or bitten by spiders, 1 n 1 N ] a 1 1 N a
gCcorpions or other "bugs?

15. Have you wom a flea collar? ] A J _J J J | J o J

20. Were your clathing or uniforms treated with 1 J a1 | | 1 a1 4 ]
pesticides?

21, Was your tent treated with pesticides? J J J J | d | d A d

22. Was your sleeping bag treatad with pesticides? ] | | I d | .| - . |

23 Did you live or work an area that had besn a 1 N J | | 1 o A ]

recently sprayed or fogged with a pesticide?




D. DEFLOYMENTS

D3.

Everyone GW Vats only
during ron-Gulf H‘hrdegozmente dewrirg :I'EEGUJF War dﬂfﬂ yment
YES YES

During the deployments you | NO [ DONT | oy cfien wers youthersr | NO | DONT | o chen ware you there?
listed in Question D1: FMOW | Rarety Sometimes Often KNOW | Rarely Sometimes Ofen
2. Wers you in an area whers ) ) ) ) ) )
chemical warfare agents had | a ]| J a | a a 4
probably been used?

If No or Don't Know go to
D4.

If YES. oy itick all that spoly below)

If YES. * ftick all that 2pply below)

What chemical agents had been used?

4 Merve gas

[ Mustard gas
1 Other unknown
2 Cither

pl=ase =oecify

‘What chemical agents had been used?
I Nerve gas

0 Mustard gas

[ Other unknown

2 Other

plzase soecify

What made you think that chemical
warfare agents had been used?
| feit il at the time

1 Saw dead or affected animals
I Saw dead or affected people
a Chemical alarms went off

| 'was told so

I Another reason,

pleage soecify

‘What made you think that chemical
warifare agents had been used?

| felt ill at the time

1 Saw dead or affected animals
J Saw dead or affected peoplz
[ Chemical alarms went off

| was told so

J Another reason,

pl=3Ee SDecify

D4. Evaryone GW Vets only
during non-Gulf War deploymenits during the Guif War deployment
YES YES
During the deployments you | NO [ DONT |y cfien didyeauseitr | NO | DONT | yo often did you use it?
listed in Question D1: ENOW Rarely Sometimes Often KHOW Rarely Sometimes Often
a. Did you uss a respirator? d ] Jd J 1 d o J d d
IfYES, + {tick ali that apply below) IFYES, + {tick sl that spply below)

If No or Don't Know go to
D5,

Why did you uze a reepirator?

1 Cust storms

1 Smioke from oil well fires
a Chemical alarms

J Bizlogical alarms

1 Smoke forest fires

I Another reason,

plaaze soecify

Why did you use a reepirator?

A Cust storms

1 Smoke from ol well firss
2 Chemical alarms

< Biclogical alarms

d Smoke forest fires

J Ancther reason,

pleaze =pecify

D5. Evaryone GW Vets only
during non-Gulf War deployments during the Guif War deploymant
YES YES
During the deployments you | NO | DONT | 4o ofien did it? NO | DONT | o aften did it
IiSlEdgin QL.IQS’I:iD: Di: y ENOW Flﬂ?:lly Sﬂia'nletirnu'éﬂm KROW Fla?:lly ;‘amlrliﬁnu-aﬂen
a. Did you uss a chemil_:;a] d a a o] J o] N J aJ -
profective suit (NBC suit)?
IfYES, + {tick ali that soply below) IFYES, + (tick all that soply below)

If No or Don't Know go to
D&.

Why did youw uge an MBC suit?

2 Dust storms

d Smoke

|4 Chemical alarms
1 Biological alarms
' Another reason,

pleaze specify

‘Why did you use an NBC suit?

A Cust storms

1 Smoke

A Chemical alarms
2 Biological alarms
2 Anather reason,

pleaze specify
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D. DEFLOYMENTS

D&. a. During the deployments you listed in Question D1, were you ever issued with a personal insect

repellant?
A MNO JdYES
If YES please fill in the following table indicating which type of repellant and how often you used it.
Everyone GW Vets only
during non-Guif Whrdegozmems during the Guif Wardeg.l‘azment
YES YES
What was the personal NO | DONT |y often did you uae &7 NO DONT | Lo often did you uee it?
inzact ﬂEPE“EI’It? KHOW Rarely Sometimes Often KHOW Rarely Sometimes Often
1.  Repellant MK15941, lotion .
gel or cream - < 4 - - - - -
2. Repellant sachst | J ;] .| . .| . . J
3. Miticide (DBFP) \d . . ] . | . . . < o 4
Cther (plesas name i) ] d d A I ]
L J

b. During the deployments you listed in Question D1, did you provide and use your own personal insect
repellant (ie. non-military issue)
dNOD JYES

If YES please fill in the following table indicating which type of repellant and how often you used it.

Evaryone GW Veats only
during nron-Guif War deployments during the Gulf War deployment
What was the persunal insect How often did you uss #? How often did you waz i#?
I‘EpE”EI"It? rarsly  somsbmaes  ofen reraly  somatimes  cofften
Fleazs nams it | i | o | | | |

v
D7. During the deployments you listed in Question D1, did you ever apply pesticides including
ingecticides (but not including personal repellants) e.g. by spraying, fogging, laying bait etc?
A NO 4 YES

If Yes, was it? (mark all those that apply)

J Fermethrin based J Baygon (Propoxur, Aprocart) ' Bendicark (Ficam)
d Dizzinon d Temephos (Abate) d Malathion {Maldison)
1 Other, unknown type 4 Other, called

pleazs apecty

And please complete the following table about applying pesticides.

Da. Evaryone GW Vatz only
during non-Gulf War deployments during the Guif War deployment
YES YES

Did you ever? HO | DOWT | o often did a? WO | DONT | oy often did it?
Y KNOW | arely Sometitaes  Often KNOW | Gosiy Sometimes  Often

1. Spray/fog an outdoor area | .| . a . 0 O a | |
e.g. for mosquitoes

2. Sprayffog an indoor area a N 1 a 1 a N N | N
2.q. for cockroaches

3. 3pray your body (with
pesticides, not personal < -l < 4 - < o < - -l
repellants)

4. Spray your uniform or | | 1 a 1 | I | | a
bedding?

5 Lay bait as a solid or liquid | | a J i a J a | J
2.g. rat poison

GO TO QUESTION DS




D. DEPLOYMENTS
POST DEPLOYMENT EXPERIENCES

D9. We would like to know about some of the experiences you may have had after returning from the
deployments you told us about in guestion D1.
If you answered NO o question D1.a (no active deploymenis) please GO TO Section E

INSTRUGCTIONS: Please indicate whether you have experienced any of the iflems listed below, as a
result of having served in the deployments you listed at guestion D1. If YES, indicate whether it was
related to non-Guif War deployments (section labefed ‘Everyone), and/or during your Gulf War
deployment (section labelled ‘Gulf War Vels only). Then estimate, for each section, whether you
experienced the item a litfle, somewhat or a lot.

Everyone GW Vets only
After returming from non-Guif After refurning from the Gulf
War deploymentis War deployment
Az a result of having served in deployments NO YES MO YES
listed in question D1, have you experienced, or Haw mush? How much?
fe":. any of the fnllawinq? Alittle  Some A lot A ligtle  Some A ot
1. Greater self-pride? d . ] | d I d d
2. Rewarded for a job well done? Jd Jd | J i I Jd d
3. A greater appreciation for your country? . - ] - d I - .|
4. Jealousy or resentfulness from other a | ] | J I | |
Defence Force members?
5. Lack of recognition, or acknowledgement,
of the valus or nature of your deployment J d J g J J i J
activities by the ADF or by the Australian
Government?
& Inadeguately debriefed following your a i [ 1 a a 1 a
deployment activities?
7. Improved as a leader? 4 . ] .| i I d |
8. Tougher, more confident or more self a -] ] a = [m a |
assured?
3. More knowledgeabls of world issues? . 4 4 . a I .
10. Disillusioned by the destruction or . a o 1 a a a
hopelessnass that you witnessad?
11 Walued and respected for your deployment | OO 0 o [ 0 |
activities?
12. Lack of recognition, or acknowledgement,
of the value or nature of your deployment 1 a a 1 a ] a a
activitizs by the Australian people?
13. More appreciative of being alive? 4 4 ] - | 4
14, More respectful of other Australian and a
allied veterans?
15. Well looked after by the ADF or the a1 1 a 1 a a 1 o
Australian Governmeant?
16 Stronger bonds with the members of your ] 0 0 0 o 0 0 |
ship/unit/sguadron
17. Proud to be an Australian veteran? - - I - o I - d

GO TO SECTION E
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Well done - you are half way there!

Keep up the good work.

Remember, the Study team is available on 1800 062 534 if
you are unsure about how to complete any section of this
questionnaire. Please call any time Monday to Friday
during business hours.
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G. HEALTH

SECTION G: YOUR HEALTH IN GENERAL (Everyone should answer this section)

Gi.

G2,

G3.

4.

G5.

G6.

G7.

In general, would you say your health i=:

1 Excellent 4 Very good 1 Good 4 Fair Id Poor

The following items are about activitiez you might do during a typical day. Does
your health now limit you in thezse activitiez? If 20, how much?

Yes, Yes, Mo, Not
Limited Limited Limited
alot a Little at All

a. Moderate activities, such as moving a table, a 0 Q
pushing a vacuum cleaner, bowling, or playing golf
b. Climbing several flights of stairs :I 3 i

During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activities az a result of your physical health?

a. Accomplizhed less than you would like JYES [ NO
b. Were limited in the kind of work or other activities JYES [ NO

During the past 4 weeks, have you had any of the following problems with your
work or other regular daily activitiez az a result of any emotional problems (such
az feeling deprezzed or anxious)?

a. Accomplizhed lezz than you would like JYES I NO
b. Didn't do work or other activities as carefully as usual JYES ANO

During the past 4 weeks, how much did pain interfere with your normal work
(including both work outzide the home and housework)?

I Mot at all d Alittle bit 4 Moderately J Quite a bit I Extremely
Theze questions are about how you feel and how things have been with you

during the past 4 weeks. For each question, pleaze give the one answer that
comez clozsest to the way you have been feeling.

How much of the time during the past 4 weeks.

Allofthe | Mostof | AG00d | someof | ALittle of | None of
Time the Time | Bitof | the Time | the Time | the Time

the Time
a. Have you felt calm and (] a | (] (] [
peaceful?
b. Did you have a lot of (] a 1 a I [
snergy?
¢. Have you felt ('] 0 a (] a a

downhearted and blue?

During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your zocial activities (like visiting with friend=s,
relatives, ete.)?

|1 Al ofthe |4 Most of the 1 Some of the 1 Alittle of the [ Mone of the
Time Time Time Time Time



G. HEALTH
SECTION G: YOUR HEALTH IN GENERAL continued

We would like to know how you have been fecling over the past few weeks.
Please tick the box that most closely describes your experience for each question

GB. Have you recently been able to concentrate on whatever you're doing?
|1 Better than usual - Same ss usual | Less than usua | Much less than usual

G9. Have you recently lost much zleep over worry?
- Mot at all < Mo more than usual  [d Rather mere than usual < Much more than usual

G10. Have you recently felt that you are playing a useful part in things?
J More so than usual ' Same as usual 1 Less useful than usual Jd  Much less useful

G11. Have you recently felt capable of making decizionz about things?
J More so than usual 1 Same as usual Id Less so than usual J Much less capablae

G12. Have you recently felt conzstantly under strain?
1 Mot at all d Mo more than usual [ Rather mora than ususl 1 Much more than usual

G13. Have you recently felt you couldnit overcome your difficulties?
1 Mot at all A No more than usual |1 Rather mora than usual J Much more than usual

G14. Have you recently been able to enjoy your normal day-to-day activities?
Jd More so than usual 'J Same as usual |d Less =0 than usual < Much less than usual

G15. Have you recently been able to face up to your problems?
Jd More so than usual ' Same as usual - Less able than ususl d Much less able

G16. Have you recently been feeling unhappy and deprezzed?
- Mot at all - Mo more than usual A Rather mere than usual | d Much more than usual

G17. Have you recently been lozing confidence in yourself?
J Not st all -1 Mo more than ususl Jd Rather more than ususl 4 Much more than usual

G18. Have you recently been thinking of yourself az a worthless person?
J Mot at all - Mo meore than usual J Rather mere than usual 4 Much more than usual

G19. Have you recently been feeling reazonable happy. all thingz conzidered?
J More so than usual | About same as usual ' Less so than usual < Much less than usua
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G20. RECENT HEALTH SYMPTOMS

We would like to know about your health in the PAST MONTH.

G. HEALTH

Please indicate whether or not you have suffered any of the following symptams in the
PAST MONTH, and if s0, please indicate whether your symptoms were mild, moderate

or savere in nature.

In the past month have you suffered from

N
Mot at all

Mild

YES
Moderate

Severe

e

Chest pain

]

-

a

-

Headaches

Rapid or pounding heart beat

Irritability / cutbursts of anger

Shortness of breath

Wheezing

Sleeping difficulties

Fesling jumpy / easily starlad

el R e R U e N

Fesling unrefreshed after sleep

—_
=]

. Fatigue

—_
[y

. Double vision

—_
Mo

. Intolerance to alcohol

—_
[ %]

. Itchy or painful eyes

-
o

. Rash or =kin irritation

—_
n

. Bkin infections e.g. boils

—_
[sr]

. Bkin ulcers

—_
-]

. Bhaking

—_
oo

. Tingling or burning sensation in hands or fest

—_
[{]

. Loss of sensation in hands or feet

[sa
=]

. Feeling distant or cut off from cthers

[
==

. Constipation

22. Flatulence ar burping

23. Stomach cramps

24, Diarrhoaa

25. Indigestion

26. Dry mouth

27. Mouth ulcers

28. Toothachs

29. Persistent cough

[ I Sy Sy i A N S i o i i i o o i i g o

R I U S S S U SIS N S U i S S SO S U N S G G i O

W Sy Sy U R S U i i i g

[ W (O i A I S i O O iy O iy o Oy iy Oy i o iy iy




G20. RECENT HEALTH SYMPTOMS continued

G. HEALTH

In the past month have you suffered from

NO
Mot at all

Mild

YES
Moderate

Severe

30.

Lump in throat

]

]

]

o

3.

Sore throat

32.

Forgetfulness

33

Dizziness, fainting or blackouts

34.

Seizures or convulsions

35.

Feeling disorientated

36.

Loss of concentration

37.

Difficulty finding the right ward

38,

Pain on passing urine

39.

Passing urine more often

40.

Loss of control over bladder or bowels

41

. Burning sensation in the sex organs

42.

Loss of interest in sex

43.

Problems with sexual functioning

44,

Increasad sensitivity to noise

45.

Increased sensitivity to light

4.

Increasad sensitivity to smells or cdours

47.

Ringing in the ears

48.

Avoiding doing things or situations

[y iy i Oy i ol o iy iy o i gy i

vjujcjrjr|jycjujrjujujcjujujojufufL

v|jvjcju|v|jcjc|y|cjujujCcjc|o|cju |0

[ (I Wy Oy iy Ay Uy i A Sy Sy iy

49,

Pain, without swelling or redness, in several
joints

C

L

C

L

50.

Sriffness in several joints

51,

General muscle aches or pains

52,

Loss of balance or coordination

53,

Difficulty speaking

4.

Low back pain

55,

Might sweats which scak the bed sheets

58,

Feeling feverish

vjojo|o|j0|o|o

(U A Y S

vju|jo|jo|jojoc|c

(Y I iy B T (i

a7.

Tender or painful swelling of lymph glands in
nack, armpit or groin

L

L

L

L

58,

Loss of, or decreass in, appetits

59,

Mausea

&0.

Vomiting

G1.

Distressing dreams

g2.

Unintend=d weight gain greater than 4kg

G3.

Unintendad weight loss greater than 4kg

vjo|o|0|o|o

vjo|ju|uou

Ulo|u|u|o|o

Olo|o(D|O| o
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G. HEALTH
G20. RECENT HEALTH SYMPTOMS continued

Please indicate whether or not you have experienced any of the fallowing sympioms in
the PAST MONTH.

In the past month have you experienced NO YES
&4. Difficulty lifting objects above your head, or from a high shelf d J
65. Difficulty undoing buttons - -
66. Difficulty turning doorknobs or unscrewing jars < .
&7. Difficulty getting up from sitting in a chair or couch without the use of a o
your arms
68. Problems with tripping, or your feet slapping, while walking - -
&9. Difficulty recognising hot from cold water 4 4
70_ Difficulty feeling pain, cuts or injuries < -
71. Feeling unsteady walking on uneven ground - -
72_Feeling unsteady walking in the dark 4 -
3. Feeling like you may fall over because of your unsteadiness 3 |
74. Numbness, 'asleep feeling’ or prickling sensation in your hands or arms - J
75 Mumbness, 'asleep feeling' or prickling sensation in your feet or legs < -
76. Burning, deep aching pain or tenderness in your hands or arms - -
77_Burning, deep aching pain or tenderness in your feet or legs 4 -
78_ Unusual sensitivity or tenderness of your skin when clothes or 4 N
bedclothes rub against you
79. Feeling like you will faint, or fainting, when you stand up from a lying or 4 N

sitting position

80. Difficulty swallowing food (more than cccasionally) 4 -




G21. DIAGNOSED OR TREATED MEDICAL CONDITIONS

We would like to know whether a medical doctor has ever diagnosed vou with, or treated

G. HEALTH

vou for, any of the following medical problems or conditions.

If YES, please indicate the year you were first diagnosed, and whether you have been
treated by a medical doctor for this condition in the past year.

Has a medical doctor ever diagnosed you If YES Office
with, or treated you for any of the following no | ves Treated by a only
medical problems or conditions? Year firet doctor in the
dTgnnsed past year
1. High blood pressure I g | [ IaND AYES
2. Heart disease or condition I g4 | | ANO AYES
3. Stroke a g | | OnNo Oves
4. Epilepsy J J d N0 vYES
5. Migraines [ ANO OvYES
§. Maotor neurcne disease a1 'J INO JYES
7. Multiple sclerosis =] g | | OND YES
8. Asthma a ) 9 | | AND JYES
9. Bronchitis J ) 4 dNO [ YES
10. Pneumnonia 1 _I N0 [AYES
11. Tuberculosis (TB) I g | [ IaND YES
12. Other lung disease, =g smphysema i g | [ aOND YES
13. Stomach or ducdenal ulcers N g | | aOND [YES
14 Colitis / Crohn's disease [ | 4 | |laNo OYES
15. Hepatitis or yellow jaundice J ) 4 dNO [ YES
16. Cirrhosis of the liver I 'J A NO [1YES
17. Bowel disorder =.g. diarrhoea, constipation, | () 4 O NO [dYES
bleeding -
18. Irritable bowel syndrome - g | | aOND YES
138. Kidney diseass e.g. stones, infection, a a QO NC [ YES
bleeding -
20. Bladder disease e.g. infection, bleeding | o dNO AYES
21. Incontinence or difficulty passingurine | 2 | 4 | | dNO AYES
22 Diabstes a g | | ANO QOYES
23. A thyroid problem i a | | [ANO YES
24. Blood disorder; e.g. anasmia i g | | OnNo OvES
25. Malaria N :I NG OYES
26. Any significant infections e.g. hepatitis, a J OJNO JYES
HIV, preumaonia, glandular fever, leishmanizsis -
27 Arthritis or rheumatism i 4 | | ANO AYES
28 Fibrositis or fibromyalgia a g | | anNOo QdYES
29, Back or neck problems J g | | ANo dYES
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G HEALTH

G21 cont...
Has a medical doctor ever diagnosed you If YES Office
with, or treated you for any of the following Year first | Treatedbya | onlv
medical problems or conditions? NO | YES diagnozed | doctor in the
past year

30. Joint problems J 4 | | AnNO QYEs
31. Eye or vision problems e.g. glaucoms I 4 | ANOD IAYES
32 Sinus problems I 4 [ 4AnNO OYES
33. Ear infection a a | | dNO [AYES
34. Hearing loss J 4 | | ANO QAYES
35. Dermatitis I a4 | | ANO [AYES
36. Eczema [ a4 | | dnNo [dYES
37. Psoriasis I 4 | | AdNO [AYES
38. Malignant melanoma | a | nNO [YEs
39. Other skin cancer s.0. squamous csll or 0 a dno vEs

bazal cell 2kin cancers -
40. Any other kind of cancer, tumour or

malignancy (please specify type) Qa a dNO I AYES
41. Any other skin problem dJ | | 9NO [AYES
42. Any dissase of the hair or scalp, 0 0 dno OvEs

including hair loss - T
43. Chronic Fatigue Syndrome a d _ |4dnOo QvYEs
44, Aleohol abuse or dependency J 4 | | aAnNOo QdYEs
45. Drug abuse or dependency |_l a4 | | ANO [AYES
48, Anxiety, stress or depression i a | | OwNo OYES
47. Post Traumatic Stress Disorder I 4 | dND IAYES
48, Other psychiatric or peychological

condition needing treatment or W 'J JdNO 1 YES

counseling (plesss specify typs) - T
49. Sleep apnoea l a4 | | ANO [AYES
50. Narcolepsy a a | OnNo [dYES
51. Hayfever I a4 | | ANO [AYES
52. Yeast disease or candidiasis ] J | _ |9nNOo YES
53. Multiple chemical sensitivity or i a dnND [DYES

environmental illness -
54. Sick building syndrome [ a | | dNO [AYES
55. Food allergy J 4 | | ANO YES
56. Any disease of the genital organs u a4 | | dNO [AYES
57. Low fertility J d | 9nNo aYES
38. Sexual problems J - dNO I AYES




G. HEALTH

G21 cont...
WOMEN ONLY
Has a medical doctor ever diagnosed If YES Office
you with, or treated you for any of the Year firat Treated by a only
following medical problems or NO | YES diagnozed | doctor in the
conditions?

past year

58. Premenstrual tension 4 d | anNo vYEs
60. Period problems '-I J | ANC AYES
61. Miscarriages d 4 JNO [AYES

EVERYONE COMPLETE THE NEXT QUESTIONE:

G22. Apart from thoze listed in the table at G21, are there any other medical problems

or conditionz which a medical doctor has diagnozed you with, or treated you for?

a NO O YES

If YES, please complete the following table indicating which condition/s, what

year were you first diagnosed, and have you been treated for that condition by a

medical doctor in the past year?

G10a. Which condition

Year first
diagnosed

Treated by a
doctor in the
past year

Office
only

dNO [ YES

A NO [ YES

ANC [AYES

JNO AYES

G23. During the past twelve months have you been hogpitalized overnight or longer

becauze of illnezz or injury?
a NO O YES

If YES, please specify why and for how many days:

1 hospitalisation in past 12 months
2™ haospitalisation in past 12 months
3™ hospitalisation in past 12 months
4t hospitalisation in past 12 months

[T T ] aavs wny

El:l:‘ days Why?

[T o whye

|:|:|:| days Why?

G24. Thinking back over the past two weeks. did you stay in bed or at home all or part
of any day becausze you did not feel well or az a result of illnezzes or injury?

a4 NO a YES
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MEDICATIONS

G. HEALTH

G25. Have you EVER had an allergic reaction to any medication?

4 NO J4  YES
If YES, which medications:

G26. Are you CURRENTLY taking any medicines including tablets, creams, inhalers, or

other drugs?

d NO aJ YES
If YES, what kind:
- tablets pleaze name them
J creams pleaze name them
3 inhalers pleasze nama them

d other drugs pleaze nama them

FAMILY HISTORY

G27. Haz anyone in your immediate family {that is your parents, brothers, sisters or

grandparents) had a history of:

a. Asthma?

b. A stroke when they were less than 65 years of age?

c. A heart attack when they were less than 65 years of age?

d. Diabetes?

= Cancer?

4 NO 1 YES
4 NO 1 YES
J NO 1 YES
d NO O YES

4 NO O YES

If YES to cancer at G27e, please compleie the following table, indieating the
relationship of the family member fo you, the fype of cancer and the family

members age at diagnosis. If NO, go to question GZ8.

Relationship of family
member to you

Type of cancer

Age at diagnosis

Example: fﬁﬁl&d"

borwel
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SMOKING & ALCOHOL

Gi28. Over your lifetime, would you have emoked as much as 100 cigarettes or a similar
amount of tobacco?

QO YES QO NO
If Yes go to Question G292 IFNQ go question G31 over the page

Gi29. Do you currently emoke as much as one cigarette per day (or 1 cigar per week or 1
ounce of tobacco per month)?

OnNOo  OQOYES
If YES a. How old were you when you started smoking as much as one cigarette
per day (or 1 cigar per week or 1 ounce of tobacco per month)?
Age in years
b. What iz the average number of cigarettez per day, grame of tobacco per
day and/or number of cigars per week that you currently smoke?
cigarettes per day

grams of tobacco per day (donit include tobacce from cigarettes
or cigars)

cigars per week

L J

IfNO to G29 answer G30.  If YES to G289 go to question G31 next page

Gi30. Have you ever emoked az much as one cigarette per day (or 1 cigar per week or 1 ounce
of tobacco per month)?

ONO  QOYES
It YES: a. How old were you when you started 2moking as much az one cigarette
per day (or 1 cigar per week or 1 ounce of tobacco per month)?

Age in years

b. How old were you when you stopped smoking as much as one cigarette
per day (or 1 cigar per week or 1 ounce of tobacco per month)?

Age in years

c. What was the average number of cigarettes per day, grams of tobacco
per day and/or number of cigars per week that you smoked?

cigarettes per day

grams of tobacco per day (donit include tobacco from cigarettes
ar cigars)

cigars per week

A J

GO TO guestion G31.
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& HEALTH

Gi31. How often do you have a drink containing alcohol?
J Mever JdOnceamonth d2fo4timesa Jd2to3timesa 'd4ormore times
or less maonth week aweek

If Never, GO TO QUESTION G41.

In answering the following questions, please remember that a standard drink contains
10g of pure alcohol

Each of thege iz | 1 Middy/Pot of 1 Glazs of Wine |1 Glass of 1 Nip of Spiritz
a standard drink: | Standard Beer Sherry or Port

Gi32. How many 'standard’ drinks (see above) containing alcohol do you have on a typical
day when you are drinking?

Jd1or2 Jd3ord Jd5org Jd7to8 \J 10 or more

Gi33. How often do you have zix or more drinks on one occagion?
o Mever - Less than once o Monthly J Weekly < Caily or almest
a manth daily

G34. How often during the last 3 months have you found that you were not able to stop
drinking once you had started?
A Mever 1 Less than once 1 Monthly ' Weekly - Daily or almost
a manth daily

G35. How often during the last 3 months have you failed to do what waz normally
expected from you because of drinking?
- Naver - Less than once - Monthly - Weekly -1 Daily or almost
a month daily

Gi36. How often during the last 3 months have you needed a drink in the morning to get
yourself going after a heavy drinking zezsion?
- Mever o Less than once - Monthly o Weekly o Daily or almest
a manth daily

G37. How often during the last 3 months have you had a feeling of guilt or remorze after
drinking?
 Mever J Less than once 1 Monthly J Weekly  Daily or almaest
a manth daily

Gi38. How often during the last 3 months have you been unable to remember what
happened the night before becauze you had been drinking?
o Mever - Less than once - Monthly J Weekly d Draily or almost
a manth daily

Gi39. Have you or someone else been injured az a result of your drinking?
a1 Mo 1 es, but not in the last 3 maonths A Yes, during the last 3 months

G40. Has a relative, a friend, a doctor or other health profeszional been concerned about
your drinking or suggested you cut down?
4 Mo 4 Yes, but not in the last 2 months 1 Y'es, during the last 3 months



LIFE EXPERIENCES

G. HEALTH

Below is a list of problems and complaints that people sometimes have in response to stressful

life experiences.

Flease consider the event or group of events, military or non-military, in your life that you found
mast stressful or upsetting. Read the list of problems and complainis below and indicate how

much you have been bothered by each prablem or complaint in the past menth in relation to that

stressful experience.

G41a. The event, or group of events, you experienced was in__
Event/s year
G41b. As a result of that/those events | Mot at all | & little bit | Moderately | Quite a bit | Extremely
hawve you had:

1. Repeated, disturbing memories, thoughts Q a a | a
or images of the stressful experience?

2. Repeated, disturbing dreams of the J n 1 1 o
stressful experience?

3. Suddenly acting or fegling as if the 1 n 1 .| o
stressful experience were happening
again (as if you were reliving it)?

4. Fasling very upset when something l_| n a 1 o
reminded you of the stressful experience?

5. Having physical reactions (eg heart
pounding, trouble breathing, sweating) 0 a () _| |
when something reminded you of the
stressful experience?

5. Avoiding thinking abour or talking about
the stressful experience or avoiding u u 1 i -
having feelings related to it?

7. Avoiding activities or situations because
they reminded you of the stressful . - I .| -
experience?

8. Trouble remembering important parts of Q a a | a
the stressiul experience?

9. Loss of interest in activities that you used O 1 (| 1 a1
to enjoy?

10. Feeling distant or cut off from other d a |
pecple?

11. Feeling emoronally numb or being unabla
ta have loving faelings for those close to - - 4 - -
you?

12. Feeling as if your future somehow will be g 4 I 1 a1
cut short?

13. Trouble faling or staying asieeo? d a1 a ] a1

14. Feeling irritable or having angry Q a a 1 u
outbursis?

15. Having difficufty concentrating? [ 4 a i a

16. Being “super alert” or watchful or on 1 J ] (] J
guard?

17. Feeling jumpy or easily startled? I ; [ | u
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& HEALTH

YOUR CHILDREN'S HEALTH AND YOUR PREGNANCY HISTORY (including

your partner's)

We would now like to ask you some questions about your pregnancy history (if you are
female) or that of your spouse/partner/s (if you are male). You may nesd to refer to your
spouse/partner/s, or to your Child Health Record, to assist you in answering these gquestions.
Your answers to these questions will help us compare your experience with information held
in Australian National Registries, as well as the experiences of military personnel and their
familizs as a whaole.

G42. How many times have you EVER been pregnant or fathered a pregnancy?
times

please speacify

If your answer to G42 is zero (0) please GO TO G47. If one or more, proceed with

G43.

G43. Have any of these pregnancies resulted in:

a miscarriage

a still birth

a termination of pregnancy

4 NO JdYES
A NO SAYES
J NO JYES

G44. If you answered YES in question G43, please provide additional information, if
known, about thoge particular pregnancies in the following table.

If you answered NO, please GO TO G45.

PREGNAMCY
EVENT

1* pregnancy

2™ pregnancy

3'd|:|n5=gnfln-::';,I

gt pragnsncy

5" pregnancy

Miscarriage
Still birth
Termination

.|
-
-

d
A
J

-
|
-

.
J
.

.I
- |
-

Date of the
event

Hospital name

Hospital State

Known cause of
the avent or
physical
problem, if any

Baby's sex
if known

Id Male
1 Female
. Mot known

JMale
2 Female
'J Mot known

J Male
1 Female
< Mot known

a1 Male
1 Female
i Mot known

J Male
1 Female
< Mot known

Mother's full
name at the time

Mother's
postcode

gt the time

'J Mot known

< Mot known

4 Mot known

Mother's date of
birth

I Mot known

1J Mot known

< Mot known

I Mot known

J Mot known




5. HEALTH

G45a. For all of your live born children, please list their name, date of birth, sex, and

birth weight (if known) and number of weeks the baby wasz when it was born.

(Mb. Full term iz 40 weeks).

1% child 2™ child 3 child 4" child 5" child
Child's full
namea
Date of birth _
Sex  Male d Male 1 Mala J Male J Male
J Female 1 Female 1 Famala J Female 1 Femala
Birth weight Qrams or grams or grams or grams or Qrams or
[f known lbs oz lbs oz |bs oz lbs oz Ibs oz
o Mot known J Mot known J Mot known - Mot known d Not known
Number of
Wﬁ@kshPLegnant waeks waaks weeks waaks weaeks
when baby was
born (if known) Mot known i Mot known 1 Not known ) Mat known 1 Not known

G45b. Have any of these
children died, had a cancer,
birth defect, or other serious

health problem?

O NO Go fo quastion G486

QO YES Flease complete the rost of the table below. keeping the
information in the corrasponding column for the child or children abova

Cancers? MO AYEE | aNO JYES | ANO JYES JMNO aYES JNO aYES
specify tyoe apecify ype =pecify typs specly yps ap=cify type
Birth defects or | JNO QYES | ONO QYES | ANO QYES JNO QOYES JMNO JYES
chromosomal
abnormalities?
specify type specify iype =oecify type specfy type specify type
Other serious JaMNO QOYESE |QNO QOYES | aANO OYES AMNO QYES aMNO QaYES
health
problems?
=pecify type sp=cify ype =oecify tvpe specify vpe apecify ype
Has any child JdNO OYES |aANO QOYES | ANO JYES dJNO QYES JdMNO aYES
died? A A T Y A T Y A Y e Y
=pecify date specify date specify date aparify date specify date

specify cavss of
death

apacify cause of
desth

=pecify cause of
death

=pacify cause of
death

apecify cause of
deazth

Name of Hospital
of birth

Hospital State

Mother's full

name
at the time of birth

Mother's

postcode
at the time of birth

1 Nat knowr

d Not known

[ Not knaown

1 Nat known

I Not known

Mother's date
of birth

1 Nat knowni

0 Naot known

J Mot known

- Nat known

1 Not known
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G HEALTH

G46. Have any of your pregnancies or births involved twinz or multiple births?

Jd NO

JYES

It YES degcribe which ones from the tables at G44 and G45.
example: Tolde G435, 2™ child: and, 3% child are twins.

G47. Have you and your partner ever experienced difficultiez getting pregnant
despite trying for at least 12 months?

A NO

JYES
It YES:
a. What year did thoze difficulties getting pregnant begin?

b. Have you sought or undertaken infertility treatment?
JNO JYES

c. It YES, wae there any cause for your infertility found?
L NOD - YES

please speafy

d. Have you managed to get pregnant or father a pregnancy since then?
dND JdYES —#®  Which year?

l Tyear

» GO TO SECTION H.



H. FINAL QUESTIONS

Section H. FINAL QUESTIONS

As a check of our coverage in this questionnaire, please answer these final
questions.

H1. Are there other important military experiences or exposurez we have not
asked you about?

.| NO 4 YES
If YES, please give details in the space provided here.

H2. Are there other important health concernz we have not asked you about?

| NO J YES
If YES, please give details in the space provided here.

H3. Do you have any additional comments you would like to add?

. NO . YES

If YES, please give details in the space provided here or cn
additional pages.
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I.CONTACT DETAILS

SECTION I: CONTACT DETAILS

Note: to ensure confidentiality of your information, this page will be removed by
the Study team and stored separately from the rest of the questionnaire.

Please fill in detailz of your current name

Surname | |

All given names

Your preferrad | |
given name

If you have ever changed your hame pleaze provide detailz here.

Previous surname ‘ ‘

Given names if different ‘ ‘

Years used (start/end) to

Other previous surnames

Cther given names ‘ ‘

Years used (start/end) ‘ ‘tc: | |

Pleaze give your current address, telephone contact numbers and email addreas
(it applicable)

Street number
or PO Box

Street

Suburb/Town

State Postocode

Phone numbers Email addrass/aes

Home | Home

Worle | Worlk

Maobile




I.CONTACT DETAILS

ALTERNATIVE CONTACT DETAILS

INSTRUCTIONS: In case you move and we lose contact with you, please give
us the names of up to two relatives or friends who may be able to tell us where
you are. These should be people who are at long-term addresses but who are
not living with you. We would only use these alternative contacts in the event
that we could not contact you at the address you have provided on the previous

page.

FIRST ALTERNATIVE CONTACT

Surname ‘ |

Given names ‘ |

Streset number

Street

State

|
|
Suburb/Town ‘ |
|
|

Phone no/s

SECOND ALTERNATIVE CONTACT

Surname ‘ |

Given names ‘ |

Street number

|

Strest ‘
Suburb/Town ‘ |

|

|

State

Posteode I:I
|

Phone no/fs
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J. NOMINATED MEDICAL PRACTITIONER
SECTION J: NOMINATED MEDICAL PRACTITIONER

Upaon completion of your medical assessments, at Health Services Ausiralia, a summary
of your resulis will be sent to you. This will include results of the blood tesis and resulfs
of various tests of physical and mental functioning.

If Health Services Australia find a condition that requires further medical foliow up or
investigation, it is very impartant that they forward that information to an appropriate
medical practitioner.

The Study team invites you fo nominate a personal medical practitioner or general
practitioner to whom we can send a second copy of your results.

If you do not have a personal medical practitioner or some other local practitioner who
you care to nominate, OR if you only have an Australian Defence Force medical
practitioner to whom you do not wish resuits fo go, Health Services Australia will send
you a copy of your results as usual.

If you would like to nominate a medical practitioner, to receive a copy of your
medical azzesement results, pleaze write their contact detailz here and =ign the
conzent box below; providing Health Services Australia with your permizzsion that
they forward a second copy of your rezultz to the nominated perzon.

| wish to nominate a medical practitioner . OYES 1 NO

Medical practitioner's name

Mame of the medical practice
(business name)

Street number

Street

Suburb/Town

State Fostcode

Fhone no/s

| give my consent for Health Services Australia to send a copy of my medical
examination results, collected for the purpose of the Gulf War Veterans Health Study, to
the practitioner whom | have nominated above.

P
Y S
Nams Signature Dats
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THANK YOU

for participating in the Gulf War Veterans’ Health Study 2011 Follow Up

Please read the following instructions for completing the questionnaire

1. It is impaortant that you have read and signed the Coensent Form that accompanied this
questionnaire,

2. Please be sure to read each guestion and its instructions very carefully.

3. Unless directed otherwise, EVERY guestion should be completed if possible,
Please choose the best available response to each question, even if there is not one that
suits perfectly. Some parts of the questionnaire may seem repetitive, but each section has

it's own unigue purpose.

4. Please use BLACK OR BLUE PEN ONLY to complete the questionnaire. If you make a
mistake simply cross it out and clearly mark the correct answer.

5. VWhen completing the questionnaire please place crosses [¥] in the boxes.
Flease do NOT circle the buxes@

6. Alternatively, when reguired, please write clear numbers in the number boxes provided.

For example I 5 years

7. If you have any questions please call the Monash University research team on 1800 729 913,

Please call any time during business hours, Eastern Standard Time, Monday te Friday, or
leave a message outside of these hours.

SUPPORT

If you find completing this questionnaire distressing in any way you can talk to someone
about it. Please consider:

« Lifeline 131114

* Defence All Hours Support Line (AHSL) 1800 828 038
* Veterans and Veterans' Families Counselling Service (VVCS) 1800 011 D48

| BLACK Pantone 2045C GulfWar Veterans Health Survey V4 10-8-1



SECTION A - BACKGROUND INFORMATION

Please provide some information about your personal or demographic details and how these have changed
since 1% January 2001,

A1, What is your date of birth? |

A2, \What iz your current marital statug?

Choose one

(1. Married or de facto []: Mever married

[J: Divorced 1. Other (piease specify)
[]: separated but not divorced

s Widowed

A3. Since 1* January 2001, has your marital status changed?
Select all that apply
Since 19 January 2001 | have:
[0  wot changed my marital status 0 Beenwidowed
[]  mMarried, or started living with a partner 0 other (please specifyl
[J Divorced
[ Separated but not divorced

A4, Which category best describes the highest educational qualification you have completed?

Choose one

[]: Secondary school up to grade 10 []: Undergraduate degree
[ Secondary school grades 11-12 ]« Post-graduate degree
[J: Certificate {trade, apprenticeship, - Other (please specify)

technicians etc)
[[]. Diploma {associate, undergraduate)

AS5. Since 1" January 2001 have you had a period of unemployment greater than 3 months?
[ No []: Yes —— IfYES, was this period of unemployment []. Mo - es

l primarily due to health problems?

AG. What is your main source of income now?
Choose one
. Wage or salary . DWvA-provided pensionfincome support
. child allowance - other government pension/allowancebenafit
[]: Dividendsinterestincome from investments []s  Other {piease specify)
[]. Superannuation/annuity
[]: ©Own business or share in a parthership

[ 1
=11 BLACK Pantone 2945C Gulf War Veterans Health Survey V7 4-10-11
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AT. What is the total of all wages. government benefits, pensions, allowances and other income
your household usually receives? Do not deduct tax, superannuation contributions, health
insurance, amounts salary sacrificed or other autoratic deductions.

{Mate: If you are sharing a household with someone who is not a partner and they live

independently then record your income only)

Choose gne

[ negative income .
. nilincome -
] $1-30.999 per year 1.
1. $10,000 - $28 999 per year .
[+ $30,000 - $48,999 per year

$50,000 — $79,999 per year
$80,000 — $99,999 per year
100,000 = §1598 599 per year
$200.000 or more per year

SECTION B - RECENT AUSTRALIAN DEFENCE FORCE SERVICE

B1. Are you currently a serving member of the regular Australian Defence Force (ADF)?

.
-

Yes

No = If MO did you []  Discharge to the Reserves? In what year?

[] Discharge out of the ADF completely? In what year?

B2. Tothe nearest year, how long have'ad you served with the ADF?

a. as a regular? VEars

b. as a reservist? years

B3. What is your CURRENT rank or what WAS your rank when you left the military?

Senior Commissioned Officer (CMDR / LTCOL / WGCDR and above)
Commissioned Officer (LCDR ¢ MAJ / SOMNLDR and below)

Senior Mon-Commissioned Officer (PO / SGT and above)

Junior Non-Commissioned Officer (LS / CPL and below)

Other ranks (AB / SMN / PTE / LAC / AC or equivalent)

O.
O.
P
Di
O-

B4. Have you been on an ADF operational deployment since 17 January 20017
(war-like, peace operations, peacekeeping, peace-monitaring, or humanitarian suppaort)
This does not include training exercises or good will visits (flying the flag).

g

| BLACK Pantone 2945C
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BS5. IfYES to B4 on previous page, please indicate which of the following major Cperations you have
been deployed on since 1 January 20017 (please complete as much information as you can).

Note: We ask whether you were invalved in a combat role for each deployment. For the purpose of this

question a combat role has been defingd as either:

+ during deployment your main dufies were any of combat (e.g. Infaniry, Arfillery, efc), Securify, Training
local police / army, Ol platform profection, Clearance diver, Boarding party, EOD (Bomb disposal, IED
Technician) + Engineering Source OR

+ during deployment you had experfences such as coming under fire; discharging own weapon; being in
a threatening situation and unable to respond; potential for combat exposure (e.q. experenced in-direct
fire), went on combal patrols or missions, feared you had been exposed to a contagious disease, toxic
agent or injury (e.g. radicactivity, HIV, or chemical warfare); in danger of being killed or injured; handlea’
saw dead bodies; there were casualties among people close to you, you were Witness fo human
degradalion and misery, your own actions or inachions resuited in injury or death fo others.

Total time Combat

Year your Number of

Country Operation name deplng.rrneémﬂs times deployed aegmlﬁsdii:
starte in that year
that year
[ afghanistan = [, oPsSUPPER  [] 2001 O
ar areas
supporting O 2002 O
operations in
Afghanista
gnanistan O zo03 O
Ol 2004 Ol
O 2005 O
(] =zo08 U
L] zo07 [l
O 2008 O
O zooe O
] zo010 [l
O zom O
[ Iraqorareas = [ OPBASTILLE  [] 2001 O]
supporting
operations O 2002 O
in Irag
1. op O 2003 ]
FALCOMER
. 3
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Country Operation name

Year your
deployment/s
started

_ Number of
times deployed
in that year

. raqorareas [, OP
sUpporting CATALYST
operations
in Irag

O 0O o oo oo

2003

2004

2005

2006

2007

2008

2009

[]. OP KRUGER

2009

2010

201

[ solomon []. OF ANCDE

Islands

2003

2004

2005

2006

2007

2008

2009

2010

2011

. Bougainvile = []. oP BELISI I

o oo 0ob0booo0oooolonooaog

2001

2002

2003

ooo|)o0oo0o0 oo0ooooyo oo
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11

Year your

NMumber of

Total time

Country Operation name dep;?;frl;r;%nﬂs til?:?hgﬁlggfd a:ﬂ“?'ﬁ% rll:jl

] East Timor 1. op ] zoo ]
TANAGER

[ 2002 i

. opcimapeL [ 2002 N

0 2008 O

O] 2004 1

(1. OP SPIRE 1 2004 O

] zo0s ]

OJ.opasTute, | [ 2008 ]
OP CHIRON,

OP TOWER [1 2008 n

[ zo07 ]

0 zo08 O

L1 zoo9 Il

] 2010 ]

0 2011 O

B6. Since 1* January 2001 what other war like, peace operations, peacekeeping, peace-monitoring or
humanitarian support operations have you been deployed on, including assisting the Multinational
Force and Observers (e.q. OF Mazurka) or UN missions (e.g. OF Palate, OF Riverbank, OF Azure),
Humanitarian Missions {e.q. OF Sumatra Assisl. OP Pakistan Assisl), secondments to foreign
militaries (e.g. OF Enduring Freedom, OP Herrick) and border protection (e.g. OF Resolute)?

If none, skip to Section C on the next page.

Country Operation name

Year your

deployment/s |times deployed
in that year

started

MNumber of

Total time
deployed in
MONTHS in

that year

Combat
role
(select if

BLACK Pantone 2945C
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SECTION D - HEALTH and WELL BEING

D1. In general, would you say your health is:
[, Excellent []. wery good []: Good []. Fair [1: Poar

D2. The following items are about activities you might do during a typical day. Does your health now
limit you in these activities? If so, how much?

Yes, Yes, Ho,
Limited a Limited 2  Wot Limited
Lot Little at All

a. Moderate activities, such as moving a table, pushing a vacuum cleansr, [ ]. - -
bowling, or playing golf
b. Climbing several flights of stairs . 0. 1:
D3. During the past 4 weeks, have you had any of the following problems with your work or other regular
daily activities rasul r ical health?
a. Accomplished less than yvou would like ], Yes []: No
b. Were limited in the kind of work or other activities L] Yes []: No

D4. During the past 4 weeks, have you had any of the following problems with your work or other regular
daily activities as a result of any emotional problems (such as feeling depressed or anxious)?

a. Accomplished less than you would like Ol ves [: No
b. Didn't do work or other activities as carefully as usual (], Yes (1. No
D5. During the past 4 weeks, how much did pain interfere with your normal work (including both work

outside the home and housewaork)?

[, Not at all 1. aAlittle bit . Moderately . quite a bit (. Extremely

These guestions are about how you feel and how things have been with you during the past 4 weeks.
For each guestion, please give the one answer that comes closest to the way you have been feeling.

D6. How much of the time during the past 4 weeks.

All of Mostof (G2  Somoof ALittleof Noneof
the Time the Time Time the Time the Time  the Time

a. Have you felt calm and peaceful? 1. - - . - 1.
b. Did you have a lot of energy? . 1 - . . 1.
c. Have you felt down? L] Ll: g 0. mE Lde

D7. During the past 4 weeks, how much of the time has your physical health or emotional problems

interfered with your social activities (like visiting with friends, relatives, etc.)?

O alof [J: Most of 1. some of . alittle of []: MNone of
the Time the Time the Time the Time the Time

SF-12 ® Health Survey & 1894, 2000 QualtyMetric Incorporated — All rights resenved, SF-12 ® i a registerad trademark of the Medical
Outcomes Trust (MOT). (SF-12 Australia™ew Zealand Standard Version 1.0.)

D8. How much bodily pain have you had during the past 4 weeks?
1 Mone [1: Verymild [ Mild (1. Moderate []. Severe (1. Very severe

| BLACK Pantone 2945C Gulf War Veterans Health Survey V7 4-10-1
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D9. We would like to know how your health has been in general over the past few weeks. Choose the
answer which you think most nearly applies to you.

Have you recently:
a. been able to concentrate on whatever you're doing?

[0 Betterthanusual [1: Sameasusual [, Lessthanusual  []. Much less

than usual
b. lost much sleep over warry?
1. Notatall [1: Mo more [J: Rather more 1. Much more
than usual than usual than usual
c. felt that you are playing a useful part in things?
(] More so [1: Same as usual [1: Less useful []. Much less useful
than usual than usual
d. felt capable of making decisions about things?
1+ more so [1: Same as usual []: Lessso (1. Much less capable
than usual than usual
&. felt constantly under strain?
(1. Wetatall [1: Mo more [J- Rather more (1. Mueh mare
than usual than usual than usual
f. felt you couldn't overcome your difficulties?
[1: Netatall [1: Nomore [J]. Rather more (1. Much more
than usual than usual than usual
4. been able to enjoy your normal day-to-day activities?
[J: More so []: Same as usual [J: Lessso []. Much less
than usual than uswual than usual
h. been able to face up to your problems?
[J: More so []: same as usual [J: Less able [J]. Much less able
than usual than usual
i. been feeling unhappy and depressed?
(1. Wetatall [1: Mo more [1: Rather more (1. Mueh mare
than usual than usual than usual
|. been losing confidence in yourself?
[]: Mot atall []: Mo more []: Rather mare []: Much more
than usual than usual than usual
k. been thinking of yourself as a worthless person?
[]+ Metatall []: Mo more []: Rather mare []. Much more
than usual than usual than usual
|. been feeling reasonably happy, all things considered?
[]: More =0 []: Aboutsame [J: Lesss=o [J]. Much less
than usual as usual than usual than usual

@ David Goldberg, 1878, Pubkshed by GL Assessment Limited. The Chiswick Centre 414 Chiswick High Rd, London Wi 5TF, UK
This edition published 1982, GL Assessment is part of the Granada Leaming Group.

B 9
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D10, Please indicate whether or not you have suffered any of the following symptoms in the past month,
and if so, please indicate whether your symptoms were mild, moderate or severe in nature.

NO YES YES YES

In the past month have you suffered from: HNot at all Mild Moderate Severs
1. Chest pain - - . .
2. Headaches 1. [ 1. 1.
3. Rapid or pounding heart beat P P P .
4. Irritability / outbursts of anger 1. [ [1- 1.
5. Shortness of breath . - [1: 1.
6. VWheezing . . . .
7. Sleeping difficulties L. L. L. L.
8 Feeling jumpy / easily startled 1. P 1. .
9. Feeling unrefreshed after sleep . 1. 1. .
10. Fatigue . - - .
11, Double vision . 1. 1. 1.
12, Intolerance to alcohol . 1. 1. 1.
13. ltchy or painful eyes O. . 1. L.
14, Rash or skin irritation . O - 1.
15. Skin infections e.g. bails O. P . 1.
16. Skin ulcers . P 1. 1.
17. Shaking O. O O L]
18. Tingling or burning sensation in hands or feet 1. . 1. 1.
19. Loss of sensation in hands or feet 1. HF 1. L.
20. Feeling distant or cut off from others . . . .
21. Constipation O 1. . .
22. Flatulence or burping . . . .
23, Stomach cramps Ll 1. 1. 1.
24. Diarrhoea . [ 1. 1.
25. Indigestion O. 1 1. 1.
26. Dry mouth 1. . [P 1.
27. Mouth ulcers mp . . L.
28. Toothache . [ 1. 1.
29. Persistent cough . 1. 1. 1.
30. Lump in throat 1, 1. . 1.
31. Sore throat . s - .
32. Forgetfulness 1. [P . .
33, Dizziness, fainting or blackouts P [ Lla .
34. Seizures or convulsions 1. 1. 1. 1.
35. Feeling disorientated 1. [ 1. .
36. Loss of concentration 1. 1. 1. 1.
37. Diffiiculty finding the right word . P 1. .
28. Pain on passing uring (P L. Ll L.
39 Passing urine more often O . 1. .
40. Loss of control over bladder or bowels 1. [ 1. 1.
41. Burning sensation in the sex organs . . 1= P

| 10
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NO YES YES YES

In the past month have you suffered from: Mot at all Mild Moderate Severe
42, Loss of interest in sex O. - . .
43, Problems with sexual functioning 1. L. [1s 1.
44 Increased sensitivity to noise . 1. 1. 1.
45. Increased sensitivity to light . [1: 1. 1.
4B. Increased sensitivity to smells or odours . - - 1.
47. Ringing in the ears O. [1- 0. .
48, Avoiding doing things or situations . . [P .
49. Pain, without swelling or redness, in several joints . - . .
50. Stiffness in several joints 1. - 1. 1.
51. General muscle aches or pains 1. - 1. [ 18
52. Loss of balance or coordination M. a. a. .
53, Difficulty speaking . [1- 1. 1.
54. Low back pain . P P .
55. Night sweats which soak the bed sheets O. [1: 1. L.
58. Fesling feverish . - - 1.
57. Tender or painful swelling of lymph glands in neck,

arn'lpitnrgprzin I OTmEn S mp P L. 1.

£8. Loss of, or decrease in, appetite . . O. .
59. Nausea . - Lls .
80. Vomiting O. [1- L1 (P
61. Distressing dreams O. 0- s P
62. Unintended weight gain greater than 4kg . O . .
83. Unintended weight loss greater than 4kg 3. - 1. 1.

D11. Please indicate whether or not you have suffered any of these symptoms in the past momnth.

[n the past month have you experienced:

Difficulty lifing objects above your head, or from a high shelf

Difficulty undoing buttons

Difficulty turning doorknobs or unscrewing jars

Difficulty getting up from sitting in a chair or couch without the use of your arms
Problems with tripping, or your feet slapping, while walking

Difficulty recognising hot from cold water

Difficulty feeling pain, cuts or injuries

Feeling unsteady walking on uneven ground

Feeling unsteady walking in the dark

0. Feeling like you may fall over because of your unsteadiness

11. Numbness, “aslesp feeling” or prickling sensation in your hands or arms

12. Numbness, “aslesp fesling” or prickling sensation in your feet or legs

13. Burning, deep aching pain or tenderness in your hands or arms

14. Burning, deep aching pain or tendermess in your feet or legs

15. Unusual sensitivity or tendemess of your skin when clothes or bedclothes rub against you
16. Feeling like you will faint, or fainting, when you stand up from a lying or sitting position
17. Difficulty swallowing food (more than occasionally)

= 0 o =~ ® Bk Wk =
OOo0-&

000000000000000004
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D12. We are interested in learning more about your pain intensity and disability. For the following questions
with a scale of 0-10 please place a cross in OME box only. Please complete these questions
regardless of whether you have pain.

a, How would you rate your pain on a 0-10 scale at the present time, that is right now, where 0 is ‘no pain’
and 10 is ‘pain as bad as could be"?

0 1

| 4 | [ T 8 9 10
Pain

Mopain []  []1 [J 0O O 0O 0O 0O 0O 0O [ asbadas

could be

b, In the past § months, how intense was your worst pain rated on a 0-10 scale where 0 is ‘no pain’ and
10 is 'pain a= bad as could be'?

1] 1

2

3 4 5 [ T 4 k] 10
Pain

vopan [ 00 O O O O O O O O O esbadas

could be

c. In the past 6 months, on the average, how intense was your pain rated on a 0-10 scale where 0 is ‘no
pain’ and 10 is 'pain as bad as could be'? (That is, your usual pain at times you were experiencing pain.)

0 1

3 4 [ (] 7 8 9 10
Pain

mwepain [ ][] [ O O O O 0O 0O L[] [] #sbadas

d. About how many days in the last § months have you been kept from

could be

your usual activities (work, school or housework) because of pain? days

e. In the past 6§ months how much has pain interfered with your daily activities rated on a 0-10 scale
where 0 is ‘no interference’ and 10 is 'unable to carry on any activities'?

0 1

2

3 4 5 6 T ] ] 10 Unakle

mmece ] O O O O O O O O O O e

activities

f. In the past 6 months how much has pain changed your ability to take part in recreational, social and
family activities where 0 is ‘'no change’ and 10 is "extreme change'?

0 1

2

3 4 5 ] 7 ] ] 10

nechange (] [ [0 O O O O O O O O e

g. In the past 6 months, how much pain has changed your ability to work (including housework) where 0 is
‘no change' and 10 is ‘extreme change'?

0 1

2

3 4 -] L] T 8 9 10

nechange ] [ O O O O O O O O O Shege

D13. Please indicate below if you have had pain or tenderness over the past ¥ days in any of the areas
listed below. Be sure to mark right and left sides separately.

Shoulder, Left
Shoulder, Right

Upper arm, Left
Upper arm, Right
Lower arm, Left
Lower arm, Right

Hip, Left
Hip, Right

O00O0o0o0oad

| BLACK Pantone 2045C

OO0 00o0ooog

Upper leg, Left [] Upper back
Upper leg, Right [] Lower back
Lower leg, Left [J Neck
Lower leg, Right [ Mo pain in any of these areas
Jaw, Left
Jaw, Right
Chest
Abdomen
12
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D14. These next questions are about your respiratory health. . \ 4
1. Hawve you had wheezing or whistling in your chest at any time in the last 12 months?
. Mo [J: Yes IfYES —
a. Have you been at all breathless when the wheezing noise was present? 1. -
b. Have you had this wheezing or whistling when you did not have a cold? L. -
2. Have you been woken by an attack of coughing at any time in
the last 12 months? L1 L1
3. Do you psually cough first thing in the morning (er getting up if on night shift)? g 1.
4. Do you ysually cough during the day or at night? 0. P
If NO to ALL of questions 2, 3 and 4 above, please skip to question 6 on this page.
YES
5. IFYES to ANY of Questions 2, 3 and 4, would you have coughed like this 0
for as much as 3 months in each of the past 2 years? ! :
6. Do you usually bring up any phlegm from your chest first thing in the n [

morning in winter?

7. Do you usually bring up any phlegm from your chest during the day, or at night in the winter?
[J. Ne [J. Yes IfYES —

a. Have you brought up phlegm like this on most days for as much as (1. Na [, Yes
3 months of a year for at least 2 successive years? ! !

8. Have you gver had asthma?
(] Ne [J:. Yes IFYES —

a. Was this confirmed by a doctor? . Mo . ves
b. At what gge did it start? years
c. Have you had an attack of asthma in the last 12 months? (1. No [(1: Yes

d. Are you currently taking any medicine (including inhalers, aerosols or tablets) for asthma?

[]. No [: Yes, If YES, please name them

8, Have you gver had chronic bronchitis?
O Ne  [J: Yes IfYES —
a. Was this confirmed by a doctor? T [: ves

b. At what age did it start? years

c. Are you currently taking any medicine (including inhalers, aerosols or tablets) for chronic bronchitis?
[ no [ ves IFYES, please name them

[} 13
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10, Have you ever had emphysema?

LJ: Ne [J: Yes IFYES —
a. Wias this confirmed by a doctor? 0 Ne  [: Yes

b. At what age did it start? years

c. Are you currently taking any medicine (including inhalers, aerosols or tablets) for emphysema?
[J. noe  [: Yes IFYES, please name them

11. Have you gver had Chronic Obstructive Pulmonary Disease (COPD)?
(0. No [J: YES YES —
a. Was this confirmed by a doctor? ] Ne [J: Yes

b. At what gge did it start? years

c. Are you currently taking any medicine (including inhalers, asrosols or tablets) for COPD?
1. No  [: Yes, IFYES, please name them

We are interested in your sleep patterns, tiredness and experiences of fatigue.

D15. Please rate your current sleeping pattern Very
(i.e. last 2 weeks). W Mild P Jevers
a. Difficulty falling asleep . . . . O«
b. Difficulty staying asleep . P P 1. -
c. Problem waking up early . . O. . -
D16. How satisfied /dissatisfied are you with your current sleep pattern?
[, Very satisfied []. Satisfied []. Meutral [[]. Dissatisfied [J. Very dissatisfied
D17. We would like to know more about any problems you have had with feeling tired, weak or lacking in

energy in the last month. Please answer all the guestions by selecting the answer which applies to
vou most closely. If you have been feeling tired for a long while, then compare yourself to how you felt

when you were last well. Loss No more More  Much more

than usual than usual thanusual than usual
a. Do you have problems with tiredness? . - - .
b. Do you need to rest more? . - 1. 1.
. Do you feel sleepy or drowsy7? 1. O 0. (1.
d. Do you have problems starting things? O ¥ Ll L.
e. Do you lack energy? 1. N Ll L.
f. Do you have less strength in your muscles? 1. L]: 1. (1.
g. Do you feel weak? . (P . [1.
h. Do you have difficulty concentrating? . O- s g
i. Do you make slips of the tongue when speaking? D 5 |:| ¥ D 3 D g
j- Do you find it more difficult to find the correct word? . - O .

k

Better Mo worse Worse  Much worse
than usual than usual thanusuwal than usual

. How is your memory? . - . A

14
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D18. How likely are you to doze off or fall asleep in the following Shght Moderate High

i . e e
situations, in contrast to feeling just tired? nauw;"nlgm c,ém;f n:,:&n:u J?'E’e';j":.,
a. Sitting and reading 1. [ [ 1.
b. Watching TV mp P [1a .
. Sitting, inactive in a public place (eg. Theatre, meeting) 1, . . 1.
d. As a passenger in a car for an hour without a break mh 1 s .
€. Lying down to rest in the afternoon when circumstances permit . 1. . 1.
f Sitting and talking to someone L1 [1: 1. 1.
g. Sitting quietly after a lunch without alcohol a. . P .
h. In a car, while stopped for a few minutes in the traffic . . 1a .

B MW Jehns 1990-97

D19. a. Inthe past 12 months, have you experienced extreme ] Mo, gotoD20
tiradness or fatigue following your normal activities? [J: Yes, answer the next guestion
b. In the past 12 months, have you felt extremely tired or
fatigued following your normal activities every day, or almost []. Ne gotoD20
every day, for one month or longer? []: Yes, answer the questions below

¢, When did this feeling of being extremely tired or fatigued
first begin? Record month and year

d. When did you last experience this feeling of being extremely
tired or fatigued? Record the month and year. If stil present, record
the current month and year.

e. Has this feeling of being extremely tired or fatigued been (1. Present continuously
present continuously over this perod or has it tended 1o [J): Relspsed and recurred

f.  How many months in total have you experienced this extreme tiredness or fatigue?

g. What was the longest pariod of time you experienced it for? {months)

h. When did this longest peried of time begin?
Record month and year

i. Have you seen a medical doctor about this extreme [0 NO, goto D20
tiredness or fatigue? []: YES, answer the next question

i~ Inwhat year did you first see a medical doctor about this
extreme tiredness or fatigue?

k. Did the doctor find & cause for the extreme tiredness or fatigue?

(0. Ne [J: Yes. please specify cause if known

. 15
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D20. QOver the last 2 weeks, how often have you been bothered Not Several H,::‘{:’m Naal:lv
by any of the following problems? ot days the days °® ay
a. Little interest or pleasure in doing things . - - .
b. Feeling down, depressed, or hopeless . - . 1.
¢. Trouble falling or staying asleep, or sleeping too much . - . 1.
d. Feeling tired or having little energy Hp - s mp
. Poor appetite or overeating O O- s .
f. Feeling bad about yourselfi—or that you are a failure or have let
yroursél'f or your f.anll'rliljr down ! L1 L. L .
. Trouble concentrating on things, such as reading the newspaper
’ or watching televisinﬁ ° ¢ PP L L1 L1 L.
h. Moving or speaking so slowly that other people could have
noticed. Or the opposite—being so fidgety or restlsss that you . . . 1.
have bean moving around a lot more than usual
i. Thoughts that you would be better off dead, or of hurting yourself M. M. . 1.

in some way

. Ifyou selected gny problems in the items a to | above, how difficult have these problems made it for you
to do your work, take care of things at home, or get along with other pecple?

[]: Very Difficult ]« Extremely difficult

[+ Meotdifficult atal []: Somewhat difficult

1. If | had a prolonged headache, Iwould  [], lam emotionally upset
probably think that it is because: []: There is something wrong with my muscles, nerves or brain
[]: Aloud noise, bright light or something else has imitated me
2 II’!W&S mm.a_lm I'would probably [T, | must have a fever or infection
think that it is because: [J: Fm anxious o nervous
[1: The room is too warm, I'm overdressed or working too hard
3. If I got dizzy all of a sudden. | would [1: There is something wrong with my heart or blood pressure
probably think it is because: [1: 1am not eating enough or | got up too quickly
[]: | must be under a lot of stress
4. If I noticed my mouth was dry, Iwould  [[], 1 must be scared or anxious about something
probably think that is because: [1: 1 need to drink more liquids
[]: There is something wrong with my salivary glands
5. IF 1 fett my haartpg_gﬂsilng_iamy__r;hﬁl [ I've exerted myself or drunk a lot of coffee
L\.nmld e (1= 1 must be really excited or afraid
seanss []. There must be something wrong with my heart
6. If | felt fatigued, | would probakly think  [1+ I'm emotienally exhausted or discouraged
that it is because: [1: Ive been over exerting myself or not exercising enough
] I'm anaemic or my blood is weak
7. If I noticed my hand rembling, Iwould [, I might have some sort of neurolagical problem
probably think that it is because: 1: I'm VErY Mervous
[(1: Ive tired the muscle in my hand
8 Ifl had Mg_sla_alm_ng. | would [+ Some kind of pain or physical discomfort is keeping me awake
probably think that it is because: [J: I'm not tired or | had too much coffee
[1: Irm worrying oo much or | must be nervous about something
] 16
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. If my stomach was upset. | would
probably think that it is because:

10, If | lost my appefite, | would probably

think that it is because:

11. If | had a hard time catching my
breath | would probably think that it is
because:

12.If | noticed pumbness or tingling in
my hands or feet, | would probably
think that it is because:

If 1 was constipated or regular,
I'would probably think that it is
because:

13

[J. rve weried myself sick
D : | have the flu or stomach irritation
[]. I've had something to eat that did not agree with me
[J. I have been eating too much or my body doesn't need
as much food as before
] Imwerrying so much that food just doesn't taste good anymaore
[]: 1 have some stomach or intestinal problem
. My lungs are congested from infection, irtation or heart trouble
[J: Theroomis stuffy ar there is too much pollution in the air
(s rm over excited or anxious
[J. I'munder emotional stress
[]: There is something wrong with my nerves or blood circulation
[ 1am cold or my hand or foot went to sleep
[]. There is not enough fruit or fibre in my diet
[]: MNervous tension is kesping me from being reqular
[]: Thers is something wrong with my bowels or intestineg

The purpose of the questions below is to learn more about the health problems

that people sometimes have with their stomach and intestines.

In the last 3 months, how often [],
did you have discomfart ar pain 1.
anywhere in your abdomen’?

D22, 1.

Mever, goto D23 onthe nextpage []-  One day s wesk
Less than ons day a month [J: More than one day a wesk

[]. One day a month (1. Every day
[J. Twotothree days a menth

2, For women: Did this discomfort or pain cceuronly  []v Ne []: Does not apply because | have

during your menstrual bleeding and not other times? []: Yes had menopause or | am a male
3. Have you had this discomfort or pain 8 months [0 Mo [J: Yes

or IDnger? Mever or g Ofte Most of Al

mw ntmIEB n 'Ihuilmn HWE

4. How often did this discomfort or pain

get better or stop after you had a L. . L. L. L«

bowel movement?
5. When this discomfort or pain started, did you

have more freguent bowel movements? m} - - mp mp
6. When this discomfort or pain started, did you

have less frequent bowel movements? L. mp mp mp .
7. When this discomfort or pain started, were your ) )

stool {bowel movements) looser? O mE mE . mp
8. When this discomfort or pain started,

how often did you have harder stools? mE L1 1. my mp
9. In the last 3 months, how often did

you have hard or lumpy stools? g mp mE mp p

10. In the last 3 months, how often did you have loose,
mushy or watery stoals? g L L my P
[ ] 17
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D23. For each statement below, indicate how strongly the statement has applied to you.

Never  Seldom Sometimes  Often Ll
Over the past two weeks how often have you felt:

1. There is a lot of value in what | can offer others. []. 1. P 1. -
2. My life seems to be pointlsss. 1. 1 - . L1:
3. There is no purpose to the activities in my life. . . 1. 1. 0.
4. My role in life has been lost, L1 . . . Os
5. | no longer feel emotionally in contral, . . 1. 1. -
6. |am in good spirits. L1: [a . L. s
7. Mo one can help me. 1. . . 1. L=
8. |feel that | cannat help myself. 1. . O- . -
9. | feel hopeless. . [ 1. 1. s
10. | feel guilty. . . O. . Ll:
11. | feel irmtable. . [ 1. 1. J
12, | cope fairly well with life. 1. [1: - 1. -
13. | have a lat of regret about my life. . . 1. 1. .
14, Life is na longer worth living. . O. . . -
15. | tend to feel hurt easily. 0. O . 1. e
16. | am angry about a lot of things. . . s . -
17. | am proud of my accomplishments. . 1. 1. 1. -
18, | feel distressed about what is happening to me. [1s 1. O. . [1s
18, | am a worthwhile person. . (1. 1. 1. .
20. |would rather not be alive. 1. [ . L1. L1:
21. | feel sad and miserable. . 1. 1. 1. -
22, | feel discouraged about life. . 1 - L. Ll-
23, | feel quite isolated or alone. . . . 1. -
24, | feel trapped by what is happening to me. s . 18 1. .

D24. For each item, please choose the box that best indicates how much you agree with the following
statements as they apply to you over the last month, If a particular situation has not occurred
recently, answer according to how you think you would have felt.

Mot true Rarely Sometimes  Often  True nearly
at all true true true all the time

a. | am able to adapt when changes oceur. . P 1. 1. -
b. | can deal with whatever comes my way. . 1. [ . s
c. | try to see the humorous side of things when | am

faced with problems. WE L1 Ll L1 s
d. Having to cope with stress can make me stronger. . [TE . . -
e, | tend to bounce back after illness, injury or other

hardships. L mE mE mp -
f. | believe | can achieve my goals, even if there are

obstacles, mE L L L. WE
g. Under pressure, | stay focused and think clearly. . . . . -
h. I am not easily discouraged by failure. s . - . O-
i. Ithink of myself as a strong person when dealing with

life's challenges and difficulties. mE mE mE my L]
j. 1am able to handle unpleasant or painful feslings like

sadness, fear and anger. mE L. L. L. s

Copyright & 2001, 2003, 2007 by Kathryn M. Conner, M.D, and Johnathen R.T. Davidsan, M.D,
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D31. Excluding any time spent in hospital, have you visited any of the following or consulted any of
these health professionals for your gwn health in the past 12 mornths?

a. Qutpatients section of a hospital
b. Casualty or emergency ward

., Day clinic for minor surgery or diagnostic tesis other than X ray

c
d. General practitioner

g. Specialist doctor

f. Dentist or dental professional
a. Accredited counsellor

h. Alcohaol and drug worker

. Psychologist

J- Social workerfweltare officer
k. Physiotherapisthydrotherapist
. Chiropractor

.Osteopath

. Diabetes educator

o. Dietican/Mutntionist

p. Naturopath

g. Audiologist/Audiometrist

3 3 =

r. Other, please specify type of health professional

D32. In the past two weeks, how many times have you consulted the following health professionals?

pgooodoiooouooonoon

No
No
No
Mo
Mo
No
No
No
Mo
No
No
No
No
Mo
MNo
No
No
No

Ll-
O
-
Ll
-
Ll-
-
L1
O
D:
-
O-
O-
Ll
O
-
mp
O.

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Wite “0° (zero) if you have not consulted one of these health professionals in the past two weeks,

a. General Practitioner

times

b. Specalist doctor

fimes

D33. Thinking back over the past two weeks, did you stay in bed or at home all or part of any day because
you did not feel well or as a result of illnesses or injury?

[ Ne  [: Yes

D34. We would now like to ask you some guestions about your pregnancy history (if you are female) or that

of your spouse/partner/s (if you are male). You may need to refer to your spouse/partner/s, or to your

Child Health Record, to assist you in answering these guestions.

1. Have you been pregnant or fathered a pregnancy (including miscarriages, ectopic pregnancies or

terminations) since January 20007
], Me, please go to question 2 on the next page.

[]: Yes, please complete the following table for each of your pregnancies that have occurred since

January 2000, For pregnancies involving twins, friplets or more, use a column for each balby,

| BLACK Pantone 2945C
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1r.| End 3r.1
pregnancy pregnancy pregnancy
Live birth . 1. .
Live birth but baby
died within 28 days of birth P HE mp
What was the outcome | St DMt O. g .
of this pregnanzy? Ectopic pregnancy . O- O.
Miscarriage 1. - .
Termination . - 1.
Currently pregnant - 1. 1.

4Ih
pregnancy

D1
L.

P
L.
P
P
e

Month ! Year of I:I | | |

pregnancy outcome? | | ‘

How many weeks was |__| WeekKs L_| weeks | I weeks
[0, Mot 1. mot

the pregnancy? 1. Mot 1. Mot
knawn known known known
] male O] male 10 male Ol male
Baby's sex [1: Female |[]: Female |[]: Female |[1: Female
|:|u Unknown |:| Unknuwnlj: Unknown |:|s Unknown
If this pregnancy “ || ||
resulted in a lw_E birth, grams grams grams grams
what was the birth
weight? L] Mot . Net L]+ et - Net
known known known known

2. Since January 2000, have you and your partner experenced difficulties getting pregnant despite trying

for at least 12 months?

[]. Mo, please go to Section E on the next page.
[J: Yes IFYES —

a, What year did those difficulties getting pregnant begin? I: year

b. Have you sought or undertaken infertility treatment? [], No  []: Yes

c. If YES, were any causes for your infertility found? ] Mo []: ¥es, please specify

d. Have you managed to get pregnant or father a pregnancy since then?

] Mo [J: Yes — Which year? |:|

. 25
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SECTION E - INJURY

The following guestions ask you about injuries you have had in the past 12 months such as sprains,
broken bones, burns, cuts, heavy knocks etc that were bad enough to interfere with your daily activities,

E1. How many times in the past 12 months have you had any injury that was bad enough to interfere
with your daily activities?

[]. Mene, skip to E3 on the next page.

[ one [: Two [. Three [. Four
: Five . six [ seven [1. Eignt [1. Nine [ Ten or more

E2. Please complete the table below in relation to the fwo most recent injuries in the past 12 months,

a. What was the main cause of your injury?

Most recent
{choose pRe causa)

Mator vehicle = you as driver
Mator vehicle — you as passenger
Mator cycle — you as driver

Mator cycle— you as passenger

Cycling
As a padestrian

Other transport related
Struck by or collision with a person
Struck by or collision with an objact

Firearm

Cut or pierced by an object, e.g. knifeltool/other implement
Machinery in operation

Falling over (on the same level or less than 1 metra)
Falling over {drop of 1 metre or more)

Mear drowning

Fire, flames, or smoke
Hot liquid, steam, gas, object or solid substance
Poisoning - accidental or intentional overdose of medication

Poisoning - accidental or intentional swallowing poisonous substances

Electricity
Bite or sting

Other injury cause, please specify

| BLACK Pantone 2045C

Ll
Dz
L.
1.
D.-\.
L1.
-
L1
L.
[

= @ m

w

¥ 8 ¥ & 3

oo oooo

H

Second most recent
[chooss gRe causs)

.

D 2

0.

D i

D 5

L.

mp

L1

L]

e

E & =

Ooooutooooud

CGrood job — you ave well past half way
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b. What best describes the type of activity you were \.-w'[‘,';e‘;,,'f,";ﬂr‘..ﬂry_. ?.:pfono'},% :‘;:;?ﬂm;
doing when you were injured?
\Warking for an income - while in the ADF ({incl. travel to/from work) . 1.
Working for an income — not in the ADF {incl. travel to/from work) - -
Other type of work, e.g. volunteer work, housework 1. [1:
Sports activity 0. -
Leizure activity D ] D ]
Formal educational activity (student, incl. travel to and from) P 1
Other injury cause, please specify 1. [1-

. Did you attend the following for the injury M“f,:]r:,;m sr::':m.:?f;t
you received?
Hoszpital as an inpatient ] Ne [: Yes (] Noe [J: Yes
Emergency/casualty department 1. Mo [: Yes 1. Mo [d: Yes
Outpatient clinic at hospital (1. ne [: Yes (1 Ne [: Yes
General practitioner or specialist 0. no [ ves (1 No [: vYes
Other health professional (1 Mo [: Yes (1 Mo [J: Yes

d. 511: i}:rﬁ:J‘?ve time off work or study due to (1. No [J: Yes (1. No [ Yes
IFYES, how many days did you have off work days days
or study?

e. On any other days did you cut down on O Ne [J: Yes ) Mo [J: Yes
anything you usually do because of the injury? []. Don't know []. Don't know

f. Were you under the influence of alcohol, ar . Noe [: Yes O Mo [J: Yes
any other substance, when you were injured? []. Don't know (1. Don't know

E3. Did gny injury you received in the past 2 years involve the following?

a. Being dazed, confused or "seeing stars"? []. No []: Yes
b. Mot remembering the injury? [ Mo [: ves

c. Losing consciousness (knocked out)? (1. Mo [: Yes —%

If YES to E3.c, approximately how long were you unconscious (knocked out) for?
. lessthan 1 minute  [1: 1-4 minutes (. 530 minutes 1. more than 30 minutes

E4. How often do you have five or more ‘standard’ drinks (see Guide page 33) containing alcohol on
one occasion?

1. Never [J: Lessthanonce [ - Monthly  [1. Weekly [ Daily or almost daily
a month

[ 27
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SECTION F - RISK TAKING

F1. Read each of the following statements, and along the scale of boxes shown between two ways you
might feel, mark the box that best describes your feelings RIGHT NOW,.

| feel like gambling
not at all very much

O e s s D Oa L3 Lo L La s Ll e Dl e e D e Ll e e [aldal]e s

I am driving and the lights turn yellow, | feel like
stopping accelerating

DI D: D: DA D1- DG D.‘ Du Dﬁ D QD"DI:D':-D-GDI:-DMD-TDIIDIQDND:- D::D?}Da- D:ﬁ

| don't The lights suddenly go out in an unfamiliar stairwell | proceed
move immediataly

DI D! DJ Dl D5 Dﬂ D? Db D':l D'ED“DI}D'!D“DIEDISD‘?D‘!DIDDND!" D!!D?}DJ‘- DH

avoiding I feel like taking on
everyone the world

o .o.o.0.0-0.0-.0.0.0-0.0-.0-.0.0.0.0-0.0.0-0- O=0-0= O=

I feel like diving from a diving board, which is
wery high very low

O O Os e Os D Do e Os D DD L w e wl e Qe wla Qs Lallalls s

I like
routing adventure

DI Dt DJ Di D5 Dt& DZ‘ Dﬂ- Di D'QD||DIJD')DIGDIEDMD‘?DGDIQDHD!" D:ID)}DB‘- Dl‘ﬁ-

the thrill | seek
of danger tranguility

D| D_‘ D:I Dl Ds Dl D:I Dl Da D'UD“DH‘D'JD“D“'DIDD"D“DIPDNDH DHDDDM D:Is

| take a dangerous If | am in a hurry | take a
short-cut safe detour

I:II D DJ I:li l:l:’- D- I:IJ I:Ib. D1 D'uI:I"I:luD'iD"DIIDIhDﬂD"DIHDMDH I:IHI:I:.-DJ'. DJ'-

I am open to
negotiation confrontation

DI D: D:I DA Ds Ds D." Da Dv D'QD"DI}D'!DMDI!DISD‘.‘DIIDIDDEID!" D::D?}Du DH

| prefer to
direct be supervised

oo.oo04do0.0.0.0.0.0.0.0.0.0.0:0-0a0060:00 0:0:0. 0O
| give priority to
reason action

Dl D.‘ DJ Di DS Dl DJ Di Dﬁ D'ED“IDﬂ‘D'JD“Dﬂ-DIHDﬂDlIDIPDNDIH DHD)‘)DM DH

I like to listen to music
at loud volume very softly

I I P P I I P P I I I Y 4 I I

. 28
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K1

not at all

0. 0. 3. 0.

animated
O.0.0-0.

0. 0. 0. 0.

| confront it

D' D!DaD;

| take
vy time

0. 0. 0. 0.

dive in

0. 0.0.0.

well planned

0. 0. 0. 0.

all of the time
O.0.4d.0.

precision

s s s L

very fast

0. 0. 0. 0.

very slow

0. 0. 3. 0.

net at all

0. 0.0.0.

BLACK Pantone 2945C

complotely
O0.0.0.0.0:0:0:0:0:0:0:0:0%000s0=00x O=Ca00u O

I am sure of myself

| prefer discussions, which are
calm

D! D! D’D# D! D'=D"D'2D1:D“DWD'GDHDIED":-DHD:I DzD:!Daﬂ D::

A hostile situation
reinforces me

I I P Y O O O Y Y O

A menacing dog approaches
I run away

0. 0.0-0. 0. 0:.0:.0-0:.0.0:0.0-0:0+0x0s O=0Oa0w O

Faced with a potentially dangerous event | instantly

D-! Da D" Du DI DW-DHDEDHDHDI!D"!DHDIFDWDMDH D:‘:‘DZ!EIM Dls

Seeing a person who is drowning, | first
call for help

D'l DI DT Dd DI DII:DHD'kDﬂDHDIED'CDI?DIBD@DNDH DHD!JDH D:!

| prefer work that is
not planned

D! DI DT Di D'l D“[-DthiDﬂDHDIED‘DHD1IDHDEDH DJ’}D.‘I}DII DH

1 am right
never

0. 0.0-0. 0. 0.0.0:-0.0.0:0--0-0:0 00 O=0a 0w O

| emphasise apeed

[ 31 I I ) 4 O O 4 O 0 5 o

I like to drive
very slow

O 0O0.00.0.0.0.0:0.0:0:0-0x0e0w0x0aq OelaOa O

| like to listen to music with a tempo that is
very fast

D'! DB D" DH DI DIDDHDED“D"DI!D‘!D"DIBDNDNDH D:‘?DZ!DM DI:-

| tend to take risks
alot

d.o.o.c.o.0.0.0-0.0.0.0.0-0.0.0-0- d=-0-0« O-
29
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SECTION G - LIFE EVENTS

G1. Over the past 12 months, have any of the following happenead to you'your household because of a
shortage of money?

could not pay electricity, gas or telephone bills on time

could not pay for car registration or insurance on time

pawned or sold something

unable to heat my home

sought financial help from friends or family

went without meals

sought assistance from welfare/community organizations

no/nane of the above

OoOooodoo

G2

Since 1* January 2001 have you stayed one or more nights in a homeless shelter, on the street, in a
park, or in an abandoned building?

[]. Mo []: ¥Yes a IfYES, for how long in total since January 20017

how lang
G3. Have you ever been convicted of a crime in a court of law (including civil court, criminal court or
military court)?
[]. MNe []. Yes a.lf YES, when was this (select all that apply)
[ prior to August 1980
[0 between August 1990 and December 2000
[ since January 2001

G4. Have you ever been sent to jail by a judge in a court (or spent time on remand awaiting a court hearing)?

[, Ne []: Yes %

a, f YES, when was this (select all that apply) and for haw long in total were you in jail during
the times shown below?

[1 prior to August 1980 for

how long

[[] betwsenAugust 1990 and December 2000 for

hew long

[1 since January 2001 for

how long

G5. Please answer the following questions about other very stressful events that might have happened in
your life since January 2001,
Since January 2001

1. Did you participate in combat. either as a member of a military, or as a ] [
member of an organised non-military group? ' :

No Yes

2. Did you serve as a peacekeeper or relief worker in a war zone or in a place where there
was ongoing terror of people because of political, ethnic, religious or other conflicts? L L.
3. Were you an unarmed civilian in a place where there was a war, revolution,
military coup ar invasion? (By this we mean a civilian not directly involved in P 1
the armed conflict)
] 30
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Since January 2001 No Yos
4. Dud you live asa civilian i_n a pl_ape where there was ongoing terror of . .

civilians for political, ethnic, religious or other reasons?
5. Were you a refugee — that is, did you flee from your home to a foreign

country or place to escape danger or persecution? L1 Ll
8. \Were you kidnapped or held captive? . 1.
7. Were you exposed to a toxic chemical or substance that could cause you serious harm? [, .
8 Were you involved in a lifs threatening automobile accident? 0. .
9. Did you have any other life- threatening accident, including on your job? 1. 1.
10, Were you involved in a major natural disaster, like a devastating flood,

hurricane or earthguake? L L
11. Were you in a man-made disaster, like a fire started by a cigarette, or a . .

bomb explosion?
12. Did you have a life threatening iliness? 1. 1.
13. Were you badly beaten up by a spouse or romantic partner? 1. 1.
14, Were you badly beaten up by anyone else? Ll 1.
15, Were you mugged, held up. or threatened with a weapon? 0. .

The naxt two guestions are about sexual assault. The first is about rape. We dafine
this as someone either having sexual intercourse with you or penetrating your body
with a finger or object when you did not want them to, either by threatening

you or by using force.

16, Since January 2001, did this happen to you?
17. Other than rape, were you sexually assaulted or molested?

18. Has someone stalked you — that is. followed you or kept track of your
activities in a way that made you feel you were in serious danger?

.

d

19. Did someone very close to you die unexpectedly, for example, they were killed in an
accident, murdered, committed suicide, or had a fatal heart attack at a young age?

=

20. Did you have a son or daughter who had a life threatening illness or injury?

=

21. Did anyone very close to you have an extremely traumatic experience, like
being kidnapped, tortured or raped?

22. Did you see someaone being badly injured or killed, or unexpectedly see a dead body?

23, Did you do something that accidentally led to the serious injury or death of
another person?

00

24, Did you on purpose either seriously injure, torture or kill another person?

O

25, Did you see atrocities or carnage such as mutilated bodies or mass killings?

=

26. Did you experience any other extremely traumatic or life-threatening event
that we haven't asked about yet?

O o0 00000 00046
O

C

If you require support in relation to any issues you have identified in this guestionnaire,

we encourage you to refer to the support services listed on the inside cover.

B 31
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G6. Below is a list of problems that people sometimes have in response to stressful life experiences. Please
read each one carefully, then select one of the responses to the right to indicate how much you have

10.
11.

12.
13.
14
15.
18,
17.
18.

19.

20.

21,

| BLACK Pantone 2045C

been bothered by that problem in the past month,

Repeated, disturbing memonies, thoughts or images of
a stressful experience from the past?

Repeated, disturbing dreams of a stressful experience
from the past?

Suddenly acting or feeling as if a stressful experience were

happening again (as if you were reliving it)?
Feeling very upset when something reminded you of a
stressful experience from the past?

Having physical reactions (eg heart pounding, trouble
hreathing, sweating) when something reminded you of a
stressful experience from the past?

Avoiding thinking about or talking about a stressful expenence

from the past or avoiding having feelings related to it?

Avoiding activities or situations because they reminded you

of a stressful experience from the past?

Trouble rememberning important parts of a stressful
experience from the past?

Loss of interest in activities that you used to enjoy?
Feeling distant or cut off from other people?

Feeling emationally numb or being unable to have loving
fealings for those close to you?

Feeling as if your future somehow will be cut short?
Trouble falling or staying asleep?

Feeling imtable or having angry outbursts?

Having difficulty concentrating?

Being “super alert” or watchful or on guard?
Feeling jumpy or easily startled?

Having strong negative beliefs about yourself, other
people, or the world? (e.g. having thoughts such as: am
bad, there is something sericusly wrong with me, no one
can be trusted, the world is completely dangerous)

Blaming yourself or somebody else strongly for & stressful
experience from the past or for what happened after it?

Having strong negative feelings such as fear, horror, anger,
guilt or shame?

Taking too many risks or doing things that cause you harm?

a2

Mot
at all

L1
iy
L1

mp

L1

I B B B e I s B O e B e B B B

d
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DJ

mp

L1
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mp

[P
P
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[
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1,
mp
1.
L.

P

L0

Quite
a bit

L.
Dq
D4

I:I4

mp

[
Dq

I::I4
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mp

Dq

(1.
L.
.
[1.
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L.

L.

L0
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SECTION H - LIFE STYLE

H1. Are you a current smoker, former smoker or have you never been a smoker?

|:| v Current |:| »  Former |:|.1 Mewer, if MNEVER skip to H2
If you are a current or former smoker:
a. What is the average number of cigarettes you smoke/d per day?

b. At what age did you start smoking?

c. If former smoker, at what age did you stop?

d. How many years in total have you smoked,
nat counting periods of time when you quit smoking?

H2. a. How often do you have a drink containing alcohol?

]+ Mever [J: Once amenth []. 2to4times [J. 2to 3times []: 4 ormore
or less a manth aweek times a week

If Never, skip to question H3 an the next page.

Standard Drinks Guide

1.5 15 1 2
IT5e Tl 30wl o
Sprts. Gady bl of Bpirits

* N, W, AT = ey, W DL S = ok T = Wi A o i

b. How many ‘standard’ drinks (see Guide above) containing alcohol do you have on a typical day
when you are drinking?

] 1er2 J: aor4 []. 5or8 [J. 7org [J: 10 or mare
c. How often do you have six or more drinks on one occasion?
[]: Mever []. Lessthan NP Monthly 1. Weekly . Daily or
ance a month almast daily

d. How often during the last year have you found that you were not able to stop drinking once you had

started?
1. Mever []: Less than 1+ Monthly (1. Weekly 1. Daily or
ance a month almost daily
[ 33
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e. How often during the last year have you failed to do what was normally expected from you because
of drinking?

1. Mever [1: Less than [1: Monthly (1. Weekly [1: Daily or
once a manth almaost daily

f. How often during the last year have you needed a drink in the morning to get yourself going after a
heavy drinking session?

1. Mever []: Less than (1. Monthly (1. weekly [1: Daily or
once a month almaost daily

g. How often during the last year have you had a feeling of guilt or remorse after drinking?

] Mever [J: Lessthan ] Montaly [J. wWeekly []: Daily or
once a manth almaost daily

h. How often during the last year have you been unable to remember what happened the night before
because you had been drinking?

. Wever [J: Less than . monthly 0. vveekly O: Daily or
once a month almost daily

i. Have you or someone else been injured as a result of your drinking?
0 No 1. *es, but not in the last year [ ves, during the last year

j. Has a relative, a friend, a doctor or other health professional been concerned about your drinking or
suggested you cut down'?

] Na []: Yes, but not in the last year [1. *es, during the last year

H3. This question is about your usual consumption of vegetables including fresh, frozen and tinned
vegetables. Please note that one serving size of vegetables is equal to ¥ cup of cooked vegetables
or cooked legumes, one medium potato or one cup of lettuce or salad vegetables.

How many serves of vegetables do you ysually eat each day?

(1. Don't eat vegetables

|:|- 1 serve D:v 2 SEerves |:|f- 3 serves |:|- 4 serves Ds 5 serves Du G serves
or less or more

H4. This guestion is about your usual consumption of fruit including fresh, frozen and tinned fruit,
Flease nole that one serving size of fruit is equal to one medium sized fruit (e.g. apple or orange),
two smaller fruits {e.g. apricots or plums), about 20 grapes or cheries, 1 ¥ tablespoons of sulfanas
or ¥ cup of frull juice.

How many serves of fruit do you usually eat each day?

. Don't eat fruit

|:|- 1 serve D:v 2 zerves D; 3 serves |:| 4 zerves Ds 5 serves Du G serves
or less or More
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HS5. The next few questions are about walking for fithess recreation and spord. Please do not include any
other walking that you may have done for other reasons.

a. In the [ast 2 weeks, have you walked for fitness, recreation or sport?
1. Yes — [: Mo, gotoHBbelow  []: Permanently unable to walk, go to H6 below

b. How many times did you walk for fitness, recreation or times
sport in the [ast 2 weeks?

c. What was the fg_fﬂLmﬁi_nf time you spent walking for hrs and minutes
fitness, recreation or sport in the (asf 2 weeks?

H6. The next few guestions are about moderate and vigorous exercise. Please exclude walking that you
may have done for fitness, recreation or sport and household chores, gardening or yard work.

a. In the fast 2 weeks did you do any exercise which caused a moderafe (but not large) increase in
heart rate or breathing, that is, moderate exercise?

. Yes — [J: No, goto question d below.

b. How many times did you do any moderate exercise in the timas
last 2 weeks?

¢. \What was the tatal amount of time you spent doing hrs and inute
moderate exercise in the /asf 2 weeks? e mines

d. In the last 2 weeks did you do any other exercise which caused a Jarge increase in heart rate or
breathing, that is, vigorous exercise?

1. Yes — [J: Ne, goto Section .

e. How many times did you do any vigorous exercise in the times
last 2 weeks?

f. What was the folal amount of time you spent doing brs and inute
vigorous exercise in the [ast 2 weeks? " iwies

B a5
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SECTION | - SOCIAL NETWORKS AND SUPPORT

11. About how many close friends and close relatives do you have (people you feel at ease with and can

talk to about what is on your mind)?

Wite in the number of close friends and relatives; if none, write "0%;

12. People sometimes lock to others for companionship, assistance, or other types of support.
How often is each of the following kinds of support available to you if you need it?

MNone of A little of

the time  the time

a. Someone to help you if you were confined to bed .

b. Semeone you can count on to listen to you when you .
need to talk

c. Someone to give you good advice about a crisis 1.

d. Someone to take you to the doctor if you needed it 1

e. Someone who shows you love and affection 1

f. Someone to have a good time with

g. Someone to give you information to help you understand
a situation

h. Someone to confide in or talk to about yourself or your
problems

I. Someoneg who hugs you

j. Someone to get together with for relaxation

k. Someone to prepare your meals if you were unable to
do it yourself

|. Someone whose advice you really want

m.Someone to do things with to help you get your mind
off things

n, Someone to help with daily chores if you were sick

. Somecne to share your most private worries and fears with

p. Someone to turn to for suggestions about how to deal with
a personal problem

0. Someone to do something enjoyable with

r. Someone who understands your problems

ooo o oo o000 o-o-0o0dg

s. Someone to love and make you feel wanted

-
P

mp
[1-
[
L.

[-

L1

0.
D:

L.
WP
1.
1.
mP
1.

I:Iz
[a
O

Some of
the time

[1.
D.\

Ll
[1.
1.
L1

D\:

L1

D!
D:

L.
[1s
Dn

[s
D\:

L1

I:‘:l
L1a
P

Most of
the time

D+

=

- - -

-

"

-

-

- -

-

e

-

-

oo o-o0-o-o-o0- o0 00000

-

All of

the time

(e
Dr.

(]
[]:
P
[1e

P

Da

Ds
D:

mp
[
D:
HE
Ds
L1
Ds
Dr..
mp

13. About how many voluntary groups or organisations do you belong to = like parent groups, clubs or lodges,

church groups, etc (“voluntary” means because you want to).

Write in the number, if none, write "0"
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14, How active are you in the affairs of these groups or clubs you belong to? (if you belong to a great
many, just count those you feel closest to.)

[ Wery active, attend most mestings [J: Mot active, belong but hardly ever go

= Fairy active, attend fairly often []. Do not belong to any groups or clubs
I5. Are you involved with any ex-service organisations? (] MNe []: Yes
16. Do you commemorate significant military related occasions such as aftend [, Ne [, Yes

ANZAC Day services, participate in marches or attend dawn services?

Well done - Wou are almost finiched.

SECTION J - QUALITY OF LIFE

The following quastions ask how you feel about your guality of life, health and other areas of your life.

If umsure about which response to give to a question, please choose the one that appears most appropriate,
This can often be your first response. Please keep in mind your standards, hopes, pleasures and concerns,
We ask that you think about your life in the last two weeks.

J1. How would you rate your guality of life?
. Verypoor [z Poor  [1. Meither poor nor good 0. Goed [. Very good

J2. How satisfied are you with your health?
[ Wery dissatisfied [J: satisfied
LJ: Fairy dissatisfied L1: Very satisfied
[ Neither satisfied nor dissatisfied

The following questions ask about how much you have experienced certain things in the fast two weeks.

Mot A small Amoderate A great An extreme
at all amount  amount I amount

J3. Towhat extent do you feel that physical pain

prevents you from doing what you need to do? L. mE mE Hp [1.
J4. How much do you need any medical treatment to

function in your daily life? L. mE mE L. -
J5. How much do you enjoy life? . . P . P
J6. Towhat extent do you feel your life to be

meaningful? L. 1. [1s [1. -

. ar
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Not  ciightly Moderately -Very. Extremely

at all
J7. How well are you able to concentrate? 1. e . O. .
J8. How safe do you feel in your daily life? ], [P 1. . P
J9. How healthy is your physical envirenment? 0. P . 1. -
_’,:‘;}I Slightly Somewhat T‘;;tgm“‘ Complately
J10. Do you have enough energy for everyday life? 1. P P . -
J11. Are you able to accept your bodily appearance? g 0. . . O
J42. Have you enough money to meet your needs? 1. P 1. 1. -
J13. How available ta you is the information that you need
in your daily life? (1. e mE [J. mE
J14. To what extent do you have the opportunity for leisure
activities? = L - 0. SE

J15, How well are you able to get around physically?
[J: Motatal []. slightly ], Moderately . Very . Extremely

The following guestions ask you to say how good or satisfied you have felt about various aspects of your life
over the [ast two weeks. Ve Fai Meither Ve
dissatifed dissatisfid ialingor Solaird satisfled

J16. How satisfied are you with your sleep? . 1. 1. 1. .
J17. How satisfied are you with your ability to perform

your daily living activities? L. L1 L1 L]
J18. How satisfied are you with your capacity for work? - 1 . O
J19. How satisfied are you with yourself? P P . -
J20, How satisfied are you with your personal

relationships? EE Ll g -
J21. How satisfied are you with your sex life? - s L. -

J22. How satisfied are you with the support you get
from your friends?

P mp mp L«

J23. How satisfied are you with the conditions of your
living place?

P Lla L1 P

J24. How satisfied are you with your access to health
SEMVICES?

I:I-" D-‘l I:Il D.'.
I:li I:la |:|4 I:ls-

OO0 o000 0

J25. How satisfied are you with your transport?

. a8
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J26. How often do you have negative feelings such as blue mood, despair, anxiety, depression?
1. Mewver 1. Infrequently []. Sometimes 1. Frequently 1. Always

J27. How do you feel about your life as a whole, taking into account what has happened in the last year
and what you expect to happen in the future?
Please choose ONE response.

1. Delighted [J: Mostly dissatisfiad
[J: Pleased . Unhappy

[J: Mostly satisfied 1 Terrible

s Mixed

SECTION K - WEIGHT, WAIST AND HIP CIRCUMFERENCE

We would now like you to measure your weight using scales and to measure your waist and hip
circumference using the tape measure supplied. So that measurements are collected in a standard way for
all study participants, please follow the given instructions.

Please weigh yourself using scales,
How much do you weigh in light clothing without shoes, to the nearest kg? kg

For an accurate waist measurement:

+ Stand comfortably straight up, weight evenly distributed across both legs, feet 25-30 cm apart.
« Measure directly over your skin or no more than one item of light clothing.

+ Have the tape measure fitting snug, hut not compressing the skin,

+ Take the measurement after breathing out normally.

+ Measure at the halfway point between your lowest rib and the top of your hipbone.

This will be roughly in-line with your belly button. \ l‘,lmveﬂ rib
measure herg ———
S ™= tap of hip

+ At “Reading 1" below, record your waist measurement in centimetres (cm)
to one decimal place (nearest millimatre).

+ Repeat and record your waist measurement at Reading 2.

For exampile, if your waist measurement is 95cm and 6mm, record it as 4? 5 . &m

Waist Reading 1 . |:| cm Waist Reading 2 . |:| cm
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For an accurate hip measurement:

Stand comfortably straight up, feet together, with your muscles relaxed.

Measure directly over your skin or no more than one item of light clothing.

Hold the tape horizontally, have the tape measure snug, but not compressing the skin.
Measure at the point where your buttocks extend the maximum when viewed from the side.
Any fatty aprons should be excluded from the measurement.

measure herg —————

Record your hip measurement in centimetres (cm) to one decimal
place (nearest millimetre) at Reading 1 below.
Repeat and record your hip measurement at Reading 2,

Hip Reading 1 . |:| cm Hip Reading 2 . D em
SECTION L - TELEPHONE INTERVIEW

This study includes an important over-the-phone interview about your psychological health.

L1. Please provide the most appropriate phone number/s to contact you on to arrange that interview.

Please provide STD code if nat a mobile phone number  Please provide STD code i nof a mobile phone number

L2. Please indicate the best days and times to call you about the interview appointment.

[ week days, in the [J maorning [] afterncon [] evening
[0 weekends, in the [ morning ] afterncon [0 evening
Other:

please provide more information if necessary

SECTION M - OTHER HEALTH INFORMATION OR COMMENTS

In addition to the information you have provided in this guestionnaire already, are there pther important
health or well-being concerns or additicnal comments you have?

], nO []. YES

If YES, please give details in the space provided here.
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SECTION N - CONTACT DETAILS

Note: to ensure confideniiality of vour stored health information, this page will be removed and filed
separafely from the resf of the questionnaire

It is important that we be able to contact you in the future. We may need to ask you about the
information you have provided in this questionnaire, or contact you about important study
findings or follow-up investigations. To ensure that we have the most up-do-date contact details,
please provide the following information:

Surname:

All given names:

Your preferred
given name

Iif you changed your sumame or given names since January 2001, please write your previous name in full here,

Please give your current address, telephone contact numbers and email addresses

Street address.

Suburb/Town:

State: Postoode:

Phone number/s: H.

Email address/es: H,

. 41
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ALTERNATIVE CONTACT DETAILS

INSTRUCTIONS: I case yvou move and we lose contact with you, please give us the names of up to two

relatives or friends who may be able to tell us where you are. These should be people who are at long-term

addresses but who are pol iving with vou. We would only use these alternative contacts in the event that
we could not contact you at the address you have provided on the previous page.

FIRST ALTERNATIVE CONTACT

Sumame:

Given names:

Street address:

SuburbiTown:

State:

Phone number:

Email address:

Fostcode:

SECOND ALTERMATIVE CONTACT

Surmame:

Given names:

Street number:

Strest

Suburby/Town:

State:

Phone number:

Email address:

PLEASE RETURN THIS QUESTIONNAIRE WITH THE SIGNED CONSENT

| BLACK Pantone 2945C

Postcode:

THANK YOU FOR PARTICIPATING IN THE STUDY

FORM IN THE REFPLY PAID ENVELOPE PROVIDED.
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