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Key findings

Introduction

The Impact of Combat Study examines changes over time in the mental, physical and
neurocognitive health and wellbeing of participants in the Middle East Area of
Operations (MEAOQ) Prospective Health Study, who deployed to the MEAO between
2010 and 2012. It represents the third wave of data collection for this cohort.

The present study is part of the Transition and Wellbeing Research Programme, which
is the most comprehensive Australian study of the impact of military service on the
mental, physical and social health of serving and ex-serving ADF members and their
families. The Programme is made up of three studies with this report being the sole
report under the Impact of Combat Study; the other two studies are the Mental Health
and Wellbeing Transition Study and the Family Wellbeing Study.

The Impact of Combat Report:

e investigates the longitudinal course of mental disorder in ADF members deployed
to the MEAO between June 2010 and June 2012

e characterises the deployment and non-deployment risk factors associated with
poor mental health outcomes — including an investigation of the role of combat
exposure

e examines the long-term trajectory for resilient ADF members following
deployment

e examines the interaction between pre-deployment trauma and deployment-
related trauma

e investigates deployment-related mild traumatic brain injury.

The sample for the study was the MEAO Deployed Cohort, which consisted of 1350
Regular and Transitioned ADF members who deployed to the MEAO after June 2010,
returned before June 2012, completed a pre-deployment and/or post-deployment
health survey as part of the MEAO Prospective Study in 2010-2012, and were included
on the Programme’s Military and Veteran Research Study Roll. Of the 1350 members
of this cohort, 26.5% (n = 129) of those who transitioned and 49.9% (n = 431) of those
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who remained in the Regular ADF completed a survey at Time 3. Within this cohort are
three nested subgroups:

e the Combat Zone Subgroup, consisting of individuals who participated in a
Composite International Diagnostic Interview (Phase 2) and a blood test (Phase 3)
in addition to the self-report survey (Phase 1)

e the Combat Role High-risk Subgroup, consisting of individuals who were invited to
participate in a Composite International Diagnostic Interview, a blood test and a
neurocognitive assessment battery (Phase 4)

e the mTBI Subgroup, consisting of individuals who completed Phases 1 to 4 of
testing and participated in a magnetic resonance imaging assessment (Phase 5).
These individuals were selected because they had previously completed a
neurocognitive assessment as part of the MEAO Prospective Study and were
identified as having high combat and blast exposure.

The results of the study suggest that the majority of the MEAO deployed cohort is
healthy. Rates of psychological and physical symptoms and disorder increased over
time in the cohort, yet the substantial majority remained below screening thresholds.
A range of biological markers were also assessed in a subset of Regular and
Transitioned ADF, and in general these were well within the normal ranges for a
healthy population.

In accordance with a previous report from the Programme, the Mental Health
Prevalence Report, the Transitioned cohort generally experienced significantly poorer
mental and physical health than those still in the ADF in 2015. Specifically, Transitioned
ADF members generally reported higher posttraumatic stress and depressive
symptoms, psychological distress, pain and disability than the 2015 Regular ADF
cohort. The Transitioned cohort also had a higher prevalence of disorder. In the entire
cohort, anxiety disorders were the most prevalent 12-month disorders and alcohol and
anxiety disorders were the most prevalent lifetime disorders.

For all mental health measures — particularly depression, psychological distress and
PTSD — there was a significant increase in the proportion of the overall cohort scoring
above the screening (subsyndromal) and epidemiological cut-offs (probable disorder)
with the passage of time. Nevertheless, only relatively few met probable disorder
criteria at the latest follow-up. The results underscore subsyndromal symptoms as a
possible indicator of risk for future progression to diagnosable disorder. Small changes
were observed in the biological markers measured over time, and for a number of
markers no changes were found, although there were some consistent patterns of
change across group measures.
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The number of combat exposures during an individual’s military career was a
significant predictor of elevated psychological distress and posttraumatic symptoms at
the latest follow-up, and the number of physical health symptoms reported was higher
among subgroups with elevated psychological distress or posttraumatic stress
symptoms at all time points. There was evidence that participants with elevated
psychological distress versus posttraumatic stress symptoms exhibit distinct
trajectories and that increasing levels of subsyndromal distress observed in this cohort
occur alongside a corresponding increase in suicidality, alcohol use and anger.

As part of this study neurocognitive data were collected on a subset of the entire
cohort (the High-risk Combat Role and mTBI subgroups). The overall pattern of findings
suggests that initial deployment and combat exposure may have lasting impacts on
resting brain states and attentional and memory processes. An analysis of traumatic
brain injury was also done: it showed a high self-reported prevalence of these events
and possible associations between blast exposure and structural changes in the brain.

In summary, the Impact of Combat Study documents the health and functioning of a
healthy deploying cohort of ADF members. Relatively few met probable disorder
criteria. The results suggest, however, a progressive recruitment of symptoms and
distress with the passage of time across a range of measures of self-reported
symptomatic distress and for biological and neurocognitive functioning. Such results
are indicative of subsyndromal indicators of risk. The study highlights the importance
of examining subgroups in the broader cohort — particularly the differences in the
symptom trajectories of those who were more symptomatic compared with those who
remained relatively symptom free at the latest time point.

Further results are summarised in the remainder of this ‘Key findings’ section. The
glossary provides definitions of terms used.

Response rates and demographics
Response rates and basic cohort characteristics

e Atotal of 1350 members of the cohort who participated in the MEAO (Middle East Area of
Operations) Prospective Health Study (Times 1 and 2) were invited to participate in the
Impact of Combat Study (Time 3). Of these, 486 were transitioned and 864 remained in the
Regular ADF. For the survey component, there was a response rate of 26.5% for the
Transitioned ADF members and 49.9% for the 2015 Regular ADF members. When examined
within each nested subgroup, the response rates were similar.

e  The distribution of medical fitness for responders compared with non-responders was
similar. The majority of Transitioned ADF (83.6%) and 2015 Regular ADF (86.6%) responders
were classified as fit.
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Demographic characteristics
e The majority of cohort members were in a relationship and living together (68.0%).

e  The majority of cohort members had completed educational qualifications of certificate
level or above (58.8%); about one-third had completed primary or secondary school only.

e  Among those who had transitioned from the ADF, 71.3% were in full- or part-time work,
just under 10% were receiving a sickness allowance or disability support pension, 7.0% were
students, and 3.5% were retired.

e Atotal of 90.0% of the cohort reported being in stable housing at the time of the survey;
the figure was slightly lower for those who had transitioned (87.0%).

e Atotal of 27.1% of the cohort were DVA clients; 45.2% of these individuals were
transitioned ADF members.

Transitioned cohort members

e  The Transitioned ADF cohort members consisted of 44.3% Inactive Reservists, 30.4% who
were Ex-Serving and 24.3% Active Reservists.

e  The majority had discharged at their own request (68.7%), and 8.7% reported a medical
discharge.

e  About two-thirds were in employment (65.2%), the majority of these individuals working
between 21 and 60 hours a week.

e Just over one in three reported a period of unemployment lasting at least three months
since transition (34.8%).

e In relation to DVA support, one in three (34.8%) reported treatment support of some form
(White or Gold Card).

Longitudinal health status
Mental health

e  For all mental health measures there were small to moderate increases in symptoms over
time and, correspondingly, small to moderate increases in the proportion of the cohort with
subsyndromal or probable disorder.

Depressive symptoms

e  Average depressive symptoms were low in the cohort at all time points but did increase
with time, the largest change occurring between Times 2 and 3 (M =2.5vs M =5.1).
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The majority of cohort members fell below both screening and epidemiological cut-offs for
probable depressive episodes at Time 1 (91.5%), Time 2 (86.2%) and Time 3 (66.7%), there
being a steady increase in the proportion with subsyndromal and probable disorder over
time. At Time 3, 27.9% of the cohort were subsyndromal and 5.4% had probable depressive
episodes.

Psychological distress

Average psychological distress symptoms were low in the cohort at all time points. They
were relatively stable between Time 1 (M = 13.4) and Time 2 (M = 13.8) and increased at
Time 3 (M = 16.6).

The majority of the MEAO Deployed Cohort fell below both screening and epidemiological
cut-offs for probable psychological distress at Time 1 (84.1%), Time 2 (79.4%) and Time 3
(69.6%). The proportion of the cohort who were subsyndromal increased from Time 1
(12.1%) to Time 2 (16.6%), then remained stable at Time 3 (16.4%).

A different pattern was observed in the case of probable disorder: the proportion of the
cohort with probable psychological distress did not change between Time 1 (3.7%) and
Time 2 (4.0%) but increased significantly at Time 3 (14.0%).

Posttraumatic stress symptoms

There were small increases in mean posttraumatic stress symptoms in the cohort from Time
1 (M =20.0) to Time 2 (M = 22.3) and again at Time 3 (M = 25.3).

The majority of the cohort scored below subsyndromal and probable disorder cut-offs at
Time 1, Time 2 and Time 3.

The proportion of the cohort with subsyndromal posttraumatic stress symptoms nearly
doubled from Time 1 (7.1%) to Time 2 (13.4%) and increased again, to 21.7%, at Time 3. The
proportion of the cohort with probable PTSD was very low at all three time points but
showed the same pattern of increase over time (Time 1, 0.2%; Time 2, 1.7%; Time 3, 3.6%).

Alcohol use and problem drinking

There was very little variation in mean AUDIT (Alcohol Use Disorders Identification Test)
scores over time in the cohort, there being no change from Time 1 (M = 6.3) to Time 2 (M =
6.6) and only a small increase at Time 3 (M = 8.9).

Almost three-quarters of the cohort fell below subsyndromal and probable alcohol disorder
cut-offs at Time 1 (71.2%) and Time 2 (72.1%); the proportion fell slightly, to 67.5%, at Time
3. Almost one-third of the cohort scored above the screening cut-off on the AUDIT at Time
1(28.1%), Time 2 (26.0%) and Time 3 (29.6%).

Rates of probable alcohol disorder were extremely low in the cohort but showed a pattern
of increase over time (Time 1, 0.7%; Time 2, 1.9%; Time 3, 2.9%).
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Anger symptoms

° Mean anger scores increased over time (Time 1, M = 6.7; Time 2, M = 7.3; Time 3, M = 8.5).
The proportion of participants with problematic anger also increased steadily from Time 1
through to Time 3 (Time 1, 5.5%; Time 2, 11.6%; Time 3, 19.2%).

Suicidality

e  The proportion of the cohort with any suicidality increased slightly from Time 1 (2.2%) to
Time 2 (3.6%) and increased dramatically at Time 3 (12.7%).

e  No members of the cohort reported formulating a suicide plan or attempting suicide at
Time 1 or Time 2; at Time 3, 2.6% of the cohort reported making a plan and 1.0% had made
an attempt.

Lifetime and 12-month ICD-10 disorder

e  Overall, members of the cohort who had transitioned from the ADF reported higher lifetime
and 12-month rates of each ICD-10 mental disorder class compared with those who
remained in the Regular ADF.

e  Almost 80% of the cohort who had transitioned in 2015 met criteria for any lifetime ICD-10
mental disorder; this compares with two-thirds (66.7%) of those who remained in the
Regular ADF.

e  Oneintwo cohort members who had transitioned met criteria for a mental health disorder
in the preceding 12 months; this compares with about one in five of those who remained in
the Regular ADF.

e  Alcohol (Transitioned ADF, 59.7%; 2015 Regular ADF, 47.4%) and anxiety disorders
(Transitioned ADF, 55.6%; 2015 Regular ADF, 32.5%) were the most prevalent lifetime
disorder classes for the cohort. The rates of affective disorders were lower (Transitioned
ADF: 37.5%; 2015 Regular ADF: 18.4%).

e Lifetime rates of PTSD were 29.2% for cohort members who had transitioned and 13.2% for
those who had remained in the Regular ADF.

e  Anxiety disorders were the most prevalent 12-month disorders in the cohort: 41.7% of
transitioned cohort members and 18.4% of those who were still regular serving members
met the ICD-10 criteria.

° Rates of 12-month alcohol disorders were low in the cohort, and the disorders were more
commonly reported among members who had transitioned. The most common 12-month
alcohol disorder class was alcohol dependence (Transitioned ADF, 9.7%; 2015 Regular ADF,
3.5%).

Physical health

e  The mean number of physical health symptoms reported increased from Time 1 (M =7.7,
SE = 0.4) to Time 2 (M = 10.4, SE = 0.5) and was higher again at Time 3 (M = 12.8, SE = 0.5).
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e  Over 50% of participants fell within the pre-obese range (53.7%) at Time 1. This proportion
increased to almost 60% (58.9%) at Time 2 and was higher still at Time 3 (66.3%).

Biological measures

e  Overall, biological outcomes were well within the normal ranges for a healthy population.
Only small changes were observed in the outcomes measured and for a number of markers
no changes were found, although there were some consistent patterns of change across
groups of measures.

e A number of markers —interleukin 6, tumor necrosis factor alpha, C-reactive protein,
cortisol and brain-derived neurotrophic factor — showed a pattern of increase between
Time 1 and Time 2 and a subsequent decrease at Time 3.

Predicting long-term mental health
Psychological distress

e  Previous deployments and career deployment exposure history were associated with
elevated psychological distress at Time 3. Specifically:

—  The more previous deployments cohort members had before the index deployment,
the greater the likelihood of having elevated psychological distress at Time 3.

—  Those with high or very high levels of deployment exposure were three times more
likely to have elevated psychological distress at Time 3 compared with those with very
low or low exposure.

Posttraumatic stress

e  The number of lifetime trauma exposure types and career deployment exposure history
were associated with elevated posttraumatic stress symptoms at Time 3. Specifically:

—  The number of lifetime trauma exposure types at Time 1 was a significant predictor of
elevated posttraumatic stress symptoms at Time 3.

—  Cohort members with medium, high or very high levels of deployment exposure were
three to five times more likely than those with very low exposures to have elevated
posttraumatic stress symptoms at Time 3.

Physical health correlates of long-term mental health

e  Cohort members with elevated psychological distress or posttraumatic stress symptoms at
Time 3 reported higher numbers of physical health symptoms at all three time points.

e Ingeneral, pro-inflammatory markers were lower across time among those with elevated
psychological distress or posttraumatic stress symptoms at Time 3.
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Neurocognitive function
Neurocognitive function over time

The overall pattern of findings suggests that initial deployment and combat exposure can have
lasting effects on resting brain state and attentional and memory processes.

Quantitative electroencephalography

e  Beta power and alpha power showed reductions from Time 1 to Time 2 and these were
sustained at Time 3. This is indicative of reduced cognitive engagement and reduced
relaxed wakefulness. In contrast, theta and delta power increased from Time 1 to Time 2
and elevations were sustained at Time 3, suggesting an increase in memory processing.

Working memory*

e  Reductions in P3 working memory amplitudes were observed over time, with successive
reductions from Time 1 to Time 2 and then to Time 3. The reductions were most notable at
the frontal and central electrodes. This component provides an objective measure of
working memory functioning, and its amplitude is a measure of the efficiency of processing,
greater amplitude reflecting greater efficiency. The observed reductions are thus consistent
with reduced efficiency of memory processes.

Neurocognitive function and elevated psychological distress and posttraumatic stress

Deployment appears to have an acutely altering effect on functioning within attentional
orientation networks. The findings were as follows:

e  Functional decrements in attentional networks were evident among ADF members with low
psychological symptoms at Time 3 and those with elevated posttraumatic stress symptoms.

e  Attentional hypervigilance was evident among those with elevated psychological distress
symptoms at Time 3.

e  Acute deployment-related effects appear to resolve in those with low symptoms or
elevated psychological distress symptoms at Time 3.

e  Acquired functional decrements appear to be progressively exacerbated in those with
elevated posttraumatic stress, with executive memory network impairments also becoming
evident in the long term.

! The amplitude of the P3 is an indicator of the efficiency of processing, whereby greater amplitude reflects
greater efficiency, so where working memory efficiency is discussed this reflects changes or differences in P3
amplitude. It should be noted that, while ERP data are used as a measure of working memory in this study,
no corresponding neuropsychological assessments of working memory were included.
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Quantitative electroencephalography

Together, the findings suggest that individuals who manifest psychological symptoms over
time exhibit a range of distinct qEEG characteristics, with beta and theta power bands
bearing the closest association with current psychological symptom status at Time 3. It
appears that higher beta and theta power levels at Time 1 could potentially be vulnerability
markers for the emergence of future psychological symptoms.

Working memory

ERP (event-related potential) indices could serve as a marker of emerging subsyndromal
distress in this population, with findings indicative of acutely acquired (that is, deployment-
related) attentional network impairments followed by progressive exacerbation of these in
the longer term. Although deployment appears to predominantly affect anterior attentional
network functions, there could be progressive impacts on posterior executive memory
network functions in the longer term. The findings also provide evidence that fronto-central
amplitude reductions can pre-exist PTSD symptom onset, although these deficits might
reflect higher cumulative trauma exposure and early signs of symptom development.

Injuries to the head and traumatic brain injury

Reported traumatic brain injury in Transitioned ADF and 2015 Regular ADF

Injuries to the head

Similar proportions of Transitioned ADF members and 2015 Regular ADF members reported
experiencing all types of injuries to the head except for injuring their head or neck in a
fall/being hit by something (a lower proportion) or being nearby when an explosion/blast
occurred (a greater proportion).

Similar proportions of Transitioned ADF and 2015 Regular ADF reported that their injuries
occurred during military service.

The most commonly reported context for experiencing a head injury during cohort
members’ lifetime was being nearby when an explosion or blast occurred (Transitioned
ADF, 69.7%; 2015 Regular ADF, 49.9%).

Reported lifetime traumatic brain injury and mild traumatic brain injury

Similar proportions of Transitioned ADF and 2015 Regular ADF reported experiencing any
TBI (mild, moderate or severe) in their lifetime (49.1% vs 47.4%).

2015 Regular ADF reported a higher mean number of lifetime TBIs than Transitioned ADF
(M=4.9vs M =3.4).
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The great majority of reported lifetime TBI was mild TBI: only four Transitioned ADF
members (3.7%) and eleven 2015 Regular ADF members (2.9%) reported moderate or
severe lifetime TBI.

Mental health, functional outcomes and post-concussive symptoms in cohort those with
reported lifetime traumatic brain injury

Transitioned ADF members generally had higher levels of posttraumatic stress symptoms,
psychological distress and depressive symptoms than 2015 Regular ADF members, and this
pattern was similar when comparing those with and without reported TBI.

Within both the Transitioned ADF and the 2015 Regular ADF groups, posttraumatic stress
symptoms, psychological distress and depressive symptoms were similar between those
with and without reported TBI.

Transitioned ADF (M = 10.7) and 2015 Regular ADF (M = 7.5) who reported lifetime TBI
showed slightly higher scores on total global functioning impairment compared with those
with no TBI (M = 8.8 and M = 4.9) and across all three domains of disability.

Transitioned ADF generally had higher scores on total global functioning impairment than
2015 Regular ADF, and this pattern was similar when comparing those with reported TBI
and those without reported TBI across the two groups, as seen for the psychological
disorders.

Mean post-concussion syndrome scores were greater among Transitioned ADF with a
reported TBI (M = 6.2) compared with those with no reported TBI (M = 3.0). Mean PCS
scores were similar in 2015 Regular ADF with a reported TBI compared with those with no
reported TBI.

Mean post-concussion syndrome scores were higher in Transitioned ADF (those with
reported TBI and those without) compared with the respective subgroups in the 2015
Regular ADF.

xii
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The Transition and Wellbeing Research Programme -
an overview

Transition and Wellbeing Research Programme

The Programme con of three studies comprising eight reports and two he Mental Health and Wellbeing Tral
Study (five rep a , the Impact of Combat Study (one report he Family Wellbeing Study (one ).
The Programme of research is summarised in the Transition and Wellbeing Research Programme Key Findings Report.

Impact of
Mental Health and Wellbeing Transition Study Combat Wellbeing
Study Study

Mental Health Pathways to Physical Technology Use
Prevalence Care Health Status and Wellbeing

Impact of Family
Combat Wellbeing

Mental Health Health and
Changes Over Time: Wellbeing of
a Longitudinal ADF Reservists
Perspective Paper

Psychosocial
Predictors of
Health Paper

Transition and Wellbeing Research Programme Key Findings Report

The Transition and Wellbeing Research Programme is the most comprehensive study
undertaken in Australia to examine the impact of military service on the mental,
physical and social health of:

e serving and ex-serving Australian Defence Force members, including those who
have been deployed in contemporary conflicts, and

e their families.

This research further extends and builds on the findings of the world-leading research
conducted with current serving members of the ADF in the 2010 Military Health
Outcomes Program (MilHOP).

The current research, conducted in 2015, arises from the collaborative partnership
between the Department of Veterans’ Affairs and the Department of Defence. It aims
to implement the government’s goal of ensuring that current and future policy,
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programs and services are responsive to the current and emerging health and
wellbeing needs of serving and ex-serving ADF members and their families before,

during and after transition from military life.

Ten objectives were developed to guide the Programme. The objectives are being
realised through three studies comprising eight reports — the Mental Health and
Wellbeing Transition Study (five reports and two papers), the Impact of Combat Study
(one report), the Family Wellbeing Study (one report) and the Transition and Wellbeing
Research Programme Key Findings Report, which summarises the research, as the
diagram above shows. The following table shows which reports deliver on the
objectives. This report, the Impact of Combat Report, addresses the ninth objective,
which is to follow up on the mental, physical and neurocognitive health and wellbeing
of participants who deployed to the Middle East Area of Operations between 2010 and

2012.

Programme objectives

Corresponding reports and papers

1. Determine the prevalence of mental disorders among ADF members who
have transitioned from Regular ADF service between 2010 and 2014.

2. Examine self-reported mental health status of Transitioned ADF and the
2015 Regular ADF.

Mental Health Prevalence Report

3. Assess pathways to care for Transitioned ADF and the 2015 Regular ADF,
including those with a probable 30-day mental disorder.

Pathways to Care Report

4. Examine the physical health status of Transitioned ADF and the 2015
Regular ADF.

Physical Health Status Report

5. Investigate technology and its utility for health and mental health
programmes including implications for future health service delivery.

Technology Use and Wellbeing Report

6. Conduct predictive modelling of the trajectory of mental health
symptoms/disorder of Transitioned ADF and the 2015 Regular ADF, removing
the need to rely on estimated rates.

Mental Health Changes Over Time: a Longitudinal
Perspective Report

7. Investigate the mental health and wellbeing of currently serving 2015 Ab-
initio Reservists.

The Health and Wellbeing of ADF Reservists Paper

8. Examine the factors that contribute to the wellbeing of Transitioned ADF
and the 2015 Regular ADF.

Psychosocial Predictors of Health Paper

9. Follow up on the mental, physical and neurocognitive health and wellbeing
of participants who deployed to the Middle East Area of Operations between
2010 and 2012.

Impact of Combat Report

10. Investigate the impact of ADF service on the health and wellbeing of the
families of Transitioned ADF and the 2015 Regular ADF.

Family Wellbeing Study

All objectives

Transition and Wellbeing Research Programme Key
Findings Report

Two eminent Australian research institutions, one specialising in trauma and the other
in families, have led the Research Programme. The Centre for Traumatic Stress Studies
at the University of Adelaide is conducting the Mental Health and Wellbeing Transition
Study and the Impact of Combat Study, and the Australian Institute of Family Studies is
conducting the Family and Wellbeing Study.
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Their research expertise is enhanced through partner institutions from Monash
University, the University of New South Wales, Phoenix Australia Centre for
Posttraumatic Mental Health and, until June 2016, the Young and Well Cooperative
Research Centre, the work of which is being continued at the University of Sydney.

Through surveys and interviews, the researchers engaged with a range of serving and
ex-serving ADF members, including:

e ADF members who transitioned from the Regular ADF between 2010 and 2014
(including Ex-Serving, Active and Inactive Reservists)

e arandom sample of Regular ADF members serving in 2015

e asample of Ab-initio Reservists serving in 2015 (who have never been full-time
ADF members)

e 2015 Regular ADF and Transitioned ADF members who participated in MilHOP
e family members nominated by the above.

The Departments of Veterans’ Affairs and Defence thank the current and ex-serving
ADF members and their families who participated in this research, for sharing your
experiences and insights. Your efforts will help inform and assist the ways you, your
colleagues, friends and families, as well as those who come after you, can best be
supported during and after your military career.
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1 Introduction

1.1 Background to this report

This report, the Impact of Combat Report, is part of the Transition and Wellbeing
Research Programme and the sole report arising from the Impact of Combat Study. It
examines the mental, physical and neurocognitive health and wellbeing of participants
in the Middle East Area of Operations (MEAQ) Prospective Health Study (Davy et al.,
2012), who deployed to the MEAO between 2010 and 2012.The findings detailed in
this report should be considered in the context of previous Australian and international
research into mental health and wellbeing in both military and veteran populations
and previous reports resulting from the Transition and Wellbeing Research
Programme.

It has been well documented that a range of mental disorders, as well as physical
symptoms and conditions, are associated with military service — specifically including
deployment and combat exposure (Donoho et al., 2017). Furthermore, there is
substantial evidence that military service might be associated with the delayed onset
of many conditions, among them posttraumatic stress disorder (Andrews et al., 2007;
Donoho et al., 2017). In any occupation where there is a likelihood of repeated stress
exposure it is important to document the effects of this over the longer term. Although
the majority of people will remain resilient in the face of traumatic exposure, health
effects often might not become apparent until many years later (Carty et al., 2006;
Grieger et al., 2006; Orcutt et al., 2004; Solomon et al., 1990; Southwick et al., 1995): a
number of studies now show that an extensive period can elapse before these delayed
effects emerge (Eekhout et al., 2016; Marmar et al., 2015; Vasterling et al., 2016). At
the time of the MEAO Prospective Health Study Australia had been at war in
Afghanistan for more than a decade — twice the duration of World War 2 —and more
than 24,000 Australian troops had deployed to the MEAO, many of them several times
(Davy et al., 2012).

War and combat have been shown to be associated with adverse health outcomes
beyond merely acute combat-related injuries (Hyams et al., 1996); among those
adverse outcomes are longer term biological dysregulation and the emergence of
health effects many years after exposure. In the past decade, a range of non—battle
related injuries have been linked to combat stress; these include psychiatric disorders
such as depression, PTSD and anxiety, as well as somatic conditions such as chronic
fatigue syndrome, fibromyalgia and chronic pain (Holdeman, 2009; McFarlane, 2010b).
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The MEAO Prospective Health Study was designed to examine the impacts of
deployment and combat exposure on a wide range of health factors relevant to
deployed military populations. By collecting information on both subjective and
objective measures and using a longitudinal design, the study addressed a number of
methodological limitations associated with other studies of this nature and allowed for
the examination of health outcomes over time (Davy et al., 2012). The study assessed a
cohort of 1871 Regular serving ADF members pre- and post-index deployment to the
MEAO, establishing a baseline cohort where participants’ pre-deployment data could
be used as a yardstick against which to measure subsequent change. The data were
intended to establish a baseline for future health surveillance. A subgroup of
participants who were deployed in combat roles were also assessed with a range of
objective physical measures. A further nested subgroup with the highest probability of
combat exposure were also assessed using neurocognitive measures. This subgroup
was targeted because they were deployed as part of either the Special Operations Task
Group or the Mentoring Task Force and were deemed likely to have extensive combat
and blast exposure.

Findings from the MEAO Prospective Study highlighted that the majority of the cohort
members were exceptionally healthy psychologically, physically and socially before and
after deployment (Davy et al., 2012). This was not surprising for two main reasons.
First, initial recruitment into the ADF is stringent, so the group represents a relatively
healthy workforce compared with the general Australian population. Furthermore, the
additional health checks that are required before deployment ensure that this cohort
would have comprised some of the fittest and healthiest members of the ADF. It is of
interest that, although the study found very little evidence of changes in mental or
physical health between pre- and post-deployment, small but significant changes in
some symptoms were identified; importantly, these were more likely to be evident in
individuals with higher rates of combat and deployment exposures and among those in
combat roles (Davy et al., 2012).

The Impact of Combat Study followed up all participants from the MEAO Prospective
Health Study in 2015, this representing the third wave of data collection on the cohort.
By this time it was up to four years since the last assessment of these participants. This
is a crucial period following deployment — one during which any initial dysregulation of
biological systems can begin to become manifest in a decline in health status
(McFarlane, 2010b). The physical and biological data collected in the MEAO
Prospective Health Study, and again in the Impact of Combat Study, allowed for the
examination of such changes, and also allowed comparisons to be made between
individuals with differing levels of exposure to combat and blast injury. It was
hypothesised that the exposures and stresses related to deployment would lead to a
pattern of subclinical dysregulation or shifts in homeostatic regulation of various

2 TRANSITION AND WELLBEING RESEARCH PROGRAMME



biological systems that, with the passage of time, could potentially manifest in
emerging physical and psychological symptoms and disorders.

1.2 The short- and longer-term impacts of deployment to a combat
zone

The short- and long-term impacts of deployment and combat exposure for military
personnel have been of much interest to Defence Forces around the world, and the
increasingly intensive deployment cycles in the Middle East, peacekeeping and disaster
relief missions have provided an impetus to understand the potential consequences of
repeated deployments and exposure to traumatic events on deployment.

An extensive body of international literature has begun to document the intermediate
and longer term impacts of deployment and combat exposure in military samples. In
general, although the findings are influenced by the duration of follow-up, there is
substantial evidence of delayed psychological reactions to deployment and combat
exposure. The majority of military personnel do well following deployment and into
the future, with the risk of disorder even decreasing over time (Koenen et al., 2003;
Marmar et al., 2015), but there is also evidence of a trajectory of symptom recruitment
with the passage of time in a significant number of cases (Archibald & Tuddenham,
1965; Ikin et al., 2007; Solomon, 1993). For example, in the Australian Vietnam
Veterans Study, rates of lifetime PTSD were found to increase over a decade, going
from 20% in the 1990s to 28% in the 2000s (O’Toole et al., 2009). Importantly, these
studies have focused on periods ranging from 10 to 50 years post—deployment and
service (lkin et al., 2007).

Research on the longitudinal course of psychological disorders such as PTSD suggests
that their course is variable over time, with symptoms fluctuating and individuals
moving in and out of diagnosable disorder (Bryant et al., 2018). The concept of mental
disorder staging (McFarlane et al., 2017) posits that these fluctuations would
ultimately move in an upward direction towards increased symptoms and ultimately
disorder chronicity in the long term. Against this background, it is therefore of great
importance to also consider symptom shifts in the intermediate term — particularly as a
potential marker for future morbidity.

One of the largest longitudinal studies of the impacts of military service is the US
Millennium Cohort Study (Smith et al., 2011), which was designed to evaluate the
health of service personnel throughout their military career and beyond and to
determine whether deployment-related exposures would be associated with post-
deployment health outcomes in the short, medium and longer term (Chesbrough et al.,
2002). The first data collection occurred in July 2001, when approximately 2.2 million
men and women on active service rosters were surveyed to assess their physical and
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functional status, as well as PTSD, alcohol and tobacco use, sleep patterns and various
exposures. These subjective data were linked to US Department of Defense inpatient,
ambulatory and pharmacy databases in order to ensure that some objective measures
of health were also captured.

Analysis of the first wave of data showed an exceptionally healthy cohort, with
generally very low levels of mental and physical health symptoms (Ryan et al., 2007). In
subsequent follow-ups the study has found deployment and combat exposure to be
associated with increased risk for new-onset depression, increases in various forms of
alcohol misuse in both reserve and regular personnel (Gray et al., 2002) and an
increased risk of new-onset PTSD symptoms (Smith et al., 2008b), the cumulative
burden of lifetime trauma and continued deployment exposure exacerbating this.
Interestingly, the study has also documented increased respiratory symptoms and
hypertension, these being related to multiple combat traumas in particular. These
associations were replicated in part in findings from the MEAO Prospective Health
Study, that study revealing evidence of an association between deployment exposure
and objective measures of decreased respiratory function and increased blood
pressure (Davy et al., 2012).

Taking PTSD as an example, research shows that rates of PTSD and other mental
disorders increase in the post-deployment period (immediate to one year after)
(Vasterling et al., 2016). Eekhout et al. (2016) also found a pattern of increased PTSD
symptoms in the five-year period post-deployment among a Dutch military sample. In
recent further analyses from the Millennium Cohort Study the presence of elevated
PTSD symptoms was initially found to predict the course and severity of PTSD in the
longer term (Bonanno et al., 2012; Donoho et al., 2017; Jacobson et al., 2015).

There is now substantial literature highlighting the progression of subsyndromal
symptoms and the later emergence of diagnosable disorder in the form of delayed-
onset PTSD (Carty et al., 2006; Grieger et al., 2006; Orcutt et al., 2004; Solomon et al.,
1990; Southwick et al., 1995). A number of studies following military populations over
varying time periods have highlighted the long-term and progressive increase in PTSD
morbidity with the passage of time following trauma (O’Toole et al., 2009; Solomon &
Mikulincer, 2006).

A further body of evidence provides some explanation for this pattern of progressive
symptom recruitment and delayed onset of disorder. There are physiological reasons
why the stress of deployment might not become immediately manifest as a mental
disorder, and it is only with the passage of time that this transition to a diagnosable
disorder occurs. Specifically, there are underlying physiological mechanisms by which
stress exposure can modify subsequent reactivity to challenge. Exposure to repeated
stress may eventually lead to sensitisation of a range of biological systems. This results
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in increasing allostatic load as a result of the up-regulation of the inhibitory systems
(Marshall et al., 2001; Marshall & Garakani, 2002; McFarlane, 2010b; Post & Weiss,
1998; Weiss, 2007). At a neurobiological level, these inhibitory systems are reflected in
the prefrontal-amygdala circuitry (McEwen & Wingfield, 2003; Rauch et al., 2006).
Similarly, the HPA (hypothalamic—pituitary—adrenal) axis and other neuro-hormonal
systems are vulnerable to these mechanisms of sensitisation (Marshall & Garakani,
2002; McEwen, 2000). Hence, when military personnel return from the combat
environment and try to adapt to day-to-day life, including the normal stressors that
occur in the civilian community, the dysregulation of these underlying systems
modifies their adaptability. Progressively, they react to the presence of stressors with
greater amplitude or intensity and ultimately develop an over-generalised reactivity to
a range of stimuli that remind the person of the combat environment. The cycle of
increasing reactivity to a widening range of cues serves to further reinforce any distress
response. This might, however, become manifest as a diagnosable disorder only after
considerable time has passed.

Against this background, it is highly probable that following deployment there will be
further recruitment of symptoms — particularly in those who have had high levels of
combat exposure. Equally, with the passage of time post-deployment, the rates of
morbidity are likely to further increase (Bonanno et al., 2012). The progressive
emergence of symptoms after injury has been well documented in civilian
environments (O’Donnell, 2013), and this research highlights two particular things: that
mental health status is dynamic and fluid across time and that ongoing stressors play a
major role in shaping one’s current mental health. People tend to change considerably
in terms of their disorder status over time (Bryant et al., 2013), moving between
symptom-free, subsyndromal and diagnosable disorder. Importantly, stressors
experienced in the period since the initial traumatic exposure appear to strongly
propel this change in symptom status with time (Bryant et al., 2017).

In the context of combat-deployed ADF members, this is of particular relevance
because of the high operational tempo at the time of the MEAO Prospective Health
Study: many personnel were deployed repeatedly during this period. Earlier research
has already demonstrated that symptoms on continuous measures of psychological
symptomatology increase with the number of traumatic deployment exposures,
reflecting the accumulating risk in the ADF (Davy et al., 2012; Dobson et al., 2012;
McFarlane et al., 2011b). Those findings also illustrate the substantial pool of
subsyndromal disorder in populations of Regular ADF members who might continue to
deploy, thus accumulating more symptoms on the basis of their exposure to further
deployment and other traumas. This is a crucial aspect of the Impact of Combat Study
and an important consideration for future long-term surveillance of the cohort.

IMPACT OF COMBAT STUDY: Impact of Combat Report 5



Finally, the complex relationship between mental and physical health outcomes and
combat-related trauma exposure is still not completely understood and is subject to a
range of individual risk and protective factors that affect the development,
exacerbation or remittance of mental health symptoms over time. For personnel
deploying to high-risk combat zones, these factors can include other lifetime non-
military traumas — particularly adverse childhood experiences such as child abuse and
neglect (McGuinness & Waldrop, 2015) — and stressful life events experienced pre- and
post-deployment, including such factors as financial stress and relationship difficulties
(Steenkamp et al., 2017), all of which convey an additional risk for mental health
disorders. Other studies have suggested that modifiable military organisational risk
factors — such as low organisational commitment and low satisfaction with leadership —
could also be important predictors of the mental health of combatants (Booth-Kewley
et al., 2013).

The following sections look in greater detail at particular outcomes relating to the
impact of combat, in both the short term and the longer term.

1.3 Deployment, combat and trauma

In the past 20 years there has been extensive research into the impact of deployment-
related trauma exposure on the physical and mental health of military personnel.
There is now strong evidence that the experience of traumatic exposures specifically —
rather than deploying per se — is associated with adverse mental health outcomes
(Crum-Cianflone et al., 2016; Seelig et al., 2012), although there are inconsistent
findings relating to how deployment and combat exposure contribute to mental
disorder. What is certain is that it is not only combat operations that can prove
traumatic: any operational deployment, including peacekeeping or humanitarian
assistance missions, can expose military personnel to experiences civilians rarely
encounter.

The types of deployment traumas that can be experienced vary considerably.
Standardised tools such as the Combat Experiences Scale (Hoge et al., 2004) have been
developed to categorise and measure the type and frequency of traumatic events
experienced during deployment to a combat zone (Fontana & Rosenheck, 1999; Hoge
et al., 2004; Wilk et al., 2010). On the basis of previous research, a variety of traumatic
deployment exposure categories have been identified; these include being in
vulnerable situations, fear of events, coming under fire, being in danger of being killed,
witnessing death or human degradation, seeing or handling dead bodies, and engaging
in actions that result in death or injury. Despite it appearing that combat exposures
may not convey any exceptional risk, it has been well established that trauma exposure
—and, in particular, repeated or multiple trauma exposure (often experienced in the
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military on combat operations) is associated with the development of psychological
symptoms.

Moreover, research from the 2010 Mental Health Prevalence and Wellbeing Study
(McFarlane et al., 2011b) has illustrated that, compared with demographically matched
members of the wider Australian community, ADF members are significantly more
likely to have experienced a greater number of various traumatic experiences in their
lifetime, among them car accidents, life-threatening illness or injury and witnessing
domestic violence (Searle et al., 2015; Van Hooff et al., 2011).

Similarly, recent research has found that up to half of PTSD cases in the UK military are
not related to deployment at all (Jones et al., 2010). Together, these stressors,
experienced in both their military careers and their personal lives, can place military
personnel at heightened risk of developing a mental disorder.

1.4 Combat exposure and adverse mental health outcomes

Numerous international studies (mostly of US forces) have found an increased risk of
probable mental disorder, including PTSD and depression, following combat and
peacekeeping operations (Dlugosz et al., 1999; Hoge et al., 2004; Kang et al., 2003; Litz
et al., 1997; Polusny et al., 2011a; Thoresen et al., 2003; Vasterling et al., 2010; Ward,
1997). More detailed analyses suggest, however, that it is the experience of trauma
exposure while on deployment (for example, direct combat or witnessing atrocities)
rather than simply deploying that is significantly associated with subsequent symptoms
(Bartone et al., 1998; Fear et al. 2010; Hoge et al., 2006; Iversen et al., 2008; Sareen et
al., 2007; Smith et al., 2008b). Furthermore, recent evidence suggests that previous
civilian trauma such as witnessing or experiencing violence (Phillips et al., 2010), as
well as other traumas or adversity experienced in childhood (Cabrera et al., 2007;
Iversen et al., 2008; Van Voorhees et al., 2012), might increase the risk of PTSD and
other mental health problems following exposure to deployment-related trauma.

Other studies of Canadian and US forces have reported a significant relationship
between the number of pre-deployment life stressors and adverse childhood
experiences and PTSD pre- and post-deployment (Cabrera et al., 2007; Nelson et al.,
2011), with the impact of adverse childhood trauma outweighing any role of combat
exposure. It appears, then, that it is cumulative trauma load — rather than combat or
deployment exposures specifically — that is likely to be the critical driver of disorder
development in military populations. Nevertheless, the high likelihood of traumatic
exposures during deployment means that these exposures are a critical consideration
in monitoring the health of military populations.
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Interestingly, a large body of evidence now suggests that there is a high likelihood that
disorder development will be delayed among veteran populations. For example,
Horesh et al. (2011) reported delayed-onset PTSD in 1982 Lebanon war veterans, with
a smaller delay observed in those with a greater number of trauma exposures — again
consistent with a cumulative load model. Fikretoglu and Liu (2012) reported a similar
pattern in Canadian troops: they proposed that the delay could stem from an inability
to process the event while immersed in the combat environment as a result of active
avoidance and emotional disengagement resulting from an inability to control
repeated trauma exposures.

Another explanation for delayed-onset PTSD is the concept of sensitisation. As
described earlier, ‘sensitisation’ refers to the progressively greater response to a
stimulus with repeated or prolonged exposure. In this case, adaptive management of
initial distress may be disrupted by subsequent stressors. Natural progression of the
neurobiology underlying disorder development might also lead to the recruitment or
manifestation of symptoms over time.

Also relevant to the concept of sensitisation is the consistent finding of the cumulative
impact of trauma exposure on disorder development. Horesh et al. (2011) proposed
that subsequent life events can trigger memories of a previous trauma, which in turn
trigger posttraumatic symptoms relating to the previous trauma. Subsequent negative
events can also have other consequences — that is, ‘undermining ... re-adjustment’ (p.
864) — and these difficulties can lead to comorbidities. Consistent with a sensitisation
hypothesis, Smid et al. (2013) found that increased post-deployment stressors were
associated with the recruitment of symptoms over time among Dutch soldiers.

In summary, it is clear that repeated or prolonged exposure to trauma (as would be
expected in a combat deployment role) through various mechanisms can be associated
with poor psychological health, and it is likely to be the cumulative load of these
exposures, rather than any single traumatic event, that is of central importance.

1.4.1 PTSD and other mental disorders

Combat exposure has been associated with a higher risk for PTSD and other mental
health conditions in international militaries (Crum-Cianflone et al., 2016; Seal et al.,
2009; Wisco et al., 2014) and remains a significant predictor of PTSD and other mental
health disorders even after controlling for military and demographic variables,
suggesting that combat exposure might convey specific risk. For example, a
comparative study of the mental health outcomes of UK and US militaries showed
higher prevalence rates of PTSD in US personnel compared with UK personnel. When
self-reported combat exposure was controlled for, however, the differences in the
prevalence of PTSD and other mental disorders no longer existed (Sundin et al., 2014).
Connorton et al. (2011) analysed data from the US National Comorbidity Survey
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Replication (n = 2383) to estimate whether combat, peacekeeping or relief work was
associated with the prevalence of mental illness. They found that combat, alone or
when combined with peacekeeping or relief work, was a risk factor for subsequent
PTSD, as well as alcohol and substance use problems. Peacekeeping and relief work
engaged in without combat exposure, however, were not associated with these
diagnoses.

The 2016 Crum-Cianflone et al. study of the US Millenium Cohort (where 49% of the
sample reported combat experience) found that participants who deployed and
experienced combat, regardless of service branch or component, had the highest rates
of PTSD, depression, and panic and anxiety symptoms. Furthermore, 12% of combat
deployers in the study screened positive for any mental disorder at follow-up. The
MEAO Prospective Study (Davy et al., 2012) used a longitudinal methodology to
capture the course of symptoms over time by collecting data immediately before
deployment (baseline) and then four months after deployment. This study found that
operating in a combat role outside the main support base was associated with an
increase in K10 psychological distress scores between pre- and post-deployment.
Increases in psychological distress post-deployment were associated with a higher
number of exposures and the type of traumatic deployment exposures experienced
(Davy et al., 2012). Specifically, those who reported coming under fire, being exposed
to vulnerable situations or fear of events, in danger of being killed or injured, being
unable to respond to a threatening situation or experiencing human degradation had
significantly greater increases in K10 psychological distress scores post-deployment
compared with those who had not experienced these exposures (Davy et al., 2012).

It is likely that there is a complex interplay between PTSD and other mental and
physical disorders, particularly in personnel who have experienced significant trauma.
Significant rates of disorder comorbidity have been found in veteran populations —
particularly for PTSD, depression and alcohol use. For example, the 2010 Mental Health
Prevalence and Wellbeing Study found that over 30% of ADF members with a 12-
month ICD-10 mental disorder (6.8% of the entire ADF) met criteria for two or more
disorder classes (anxiety, affective or alcohol disorder) (McFarlane et al., 2011b).
Comorbidity was particularly prevalent in those with an affective disorder: 64% of this
group also met criteria for some other condition. This was consistent across the sexes
and matched the patterns of comorbidity reported in the 2007 National Survey of
Mental Health and Wellbeing (Teesson et al., 2009). Kehle et al. (2011) also examined
rates of comorbidity in a sample of US National Guard soldiers returning from Iraq:
23% met criteria for one disorder, 10% reported two diagnoses, 3% met criteria for
three diagnoses and 2% had four or more diagnoses. These results, together with the
results of the 2010 Mental Health Prevalence and Wellbeing Study, suggest that higher
rates of comorbidity may be observed in soldiers recently returning from deployment
as a result of the substantial exposure to combat and other war-related traumas.
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There is emerging literature to suggest that PTSD and alcohol misuse are significant
problems among military personnel, especially veterans exposed to combat (Langdon
et al., 2016). War-zone deployments and the subsequent mental health difficulties are
strongly associated with an increased risk of alcohol misuse, which has been identified
as a major problem for contemporary veterans of the Iraq and Afghanistan conflicts in
US military populations (Burnett-Zeigler et al., 2011; Institute of Medicine, 2013; Seal
et al., 2011) and internationally (Fear et al., 2007; Kelsall et al., 2015; Kimbrel et al.,
2015; Thandi et al., 2015). Furthermore, alcohol and substance misuse disorders tend
to co-occur with other mental health disorders in military populations (Norman et al.,
2018; Boscarino et al., 2011).Thus, the co-occurrence of alcohol misuse and mental
health disorders means that alcohol misuse is often diagnosed as ‘dual disorder’ (most
frequently with PTSD and depressive disorders) and has been associated with adverse
outcomes in combat-exposed veterans (Heltemes et al., 2014).

A systematic review of studies of US military service members and veterans (Cohen et
al. 2015) revealed that deployment with combat exposure was a consistent predictor
of alcohol misuse. Another study found higher prevalence rates of alcohol use disorder
in female clients of the US Department of Veterans Affairs who had experienced
combat (41%) (Hoggatt et al., 2015). Similarly, an analysis of the US Millenium Cohort
found separation from military service and exposure to combat while deployed were
risk factors for a relapse into problem drinking (Williams et al., 2015).

Although there has been limited research into how combat exposure is related to
problematic drug and alcohol use in veteran populations, it has been suggested that
veterans might use substances to ‘blunt’ mental health symptoms associated with
trauma exposure. There is good evidence to support this, changing patterns of alcohol
consumption being a marker of PTSD risk (Crum et al., 2013; Kline et al., 2014). Alcohol
use in these circumstances represents a pattern of consumption to self-medicate to
counteract the distress associated with the symptoms of PTSD (Jacobsen et al., 2001).

In addition to combat-related trauma, exposure to childhood trauma (Danielson et al.,
2009) and pre-deployment mental health symptoms (Jacobson et al., 2008) are
associated with alcohol use (Kelley et al., 2015). This relationship differs somewhat
between men and women and appears to be mediated by other comorbid mental
health conditions, particularly depression (Kelley et al., 2013, 2015). The notion of the
use of alcohol for self-medication purposes is also supported by recent studies of US
deployed personnel, which have reported an association between alcohol misuse and
alcohol-related behavioural problems following combat exposure and the experience
of war-zone stressors in Iraq (Thomas, 2010; Wilk et al., 2010).
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Anger is increasingly recognised as a common feature of posttraumatic stress (Barrett
et al., 2013), such that it is now formally acknowledged in the Diagnostic and Statistical
Manual, Fifth Edition PTSD criteria (Friedman et al., 2011). It can be associated with the
increased arousal that is frequent in posttraumatic stress and also with the
exaggerated vigilance that can trigger aggression in response to perceived threats
(Jakupcak et al., 2007). Moreover, anger can be a major driver of poor functioning
because of its capacity to disrupt social interactions and close interpersonal
relationships (Meffert et al., 2014). In the context of this present report, anger is of
interest both as a symptom in its own right and as a potential marker of subsyndromal
distress and dysregulation.

Finally, these psychological disorders are often comorbid with physical health
conditions such as cardiovascular disease, diabetes and metabolic syndrome. For
example, Kelsall et al. (2015) found that 3.7% of Australian Gulf War veterans reported
comorbid musculoskeletal disorder and psychological disorder (depression, PTSD), and
this was more common in Gulf War veterans compared with a sample of military
veterans who had not been to the Gulf War. In addition, mental health and wellbeing
were worse in those with comorbid PTSD and/or depression and musculoskeletal
disorder than in those with musculoskeletal disorder alone, highlighting the additive
impact of comorbid disorder on overall mental health.

The relationships between mental and physical conditions could be important for
understanding pathways to disorder development, particularly when the onset of
symptoms is delayed. Recently researchers have been focusing on the role of systemic
bodily processes that might underlie the development of both psychological and
physical disorders. In relation to comorbidity, conditions such as metabolic syndrome
and cardiovascular disease could share pathways with comorbid psychological
conditions such as PTSD and depression (Turner et al., 2013; von Kanel et al., 2007).

1.4.2  Suicidality

An increase in the prevalence of suicide attempts has been reported in connection
with many militaries in the past decade, and considerable attention has been given to
the course of and risk for suicidality (Schoenbaum et al., 2014). A multitude of factors
have been linked with suicidal thoughts and plans in military populations, some of the
more common being female gender (although the risk of completed suicides is higher
in males), people at early stages of their careers, and co-existing mental and physical
health conditions (Ursano et al., 2016). Although deployment in isolation does not
seem to be the determining risk factor for suicidality, individual deployment-related
traumatic events may influence risk, and longitudinal work suggests that among those
with at least one previous deployment, the risk for suicide attempts was higher in
those with either PTSD or depression after return from deployment and particularly at
the six-month post-deployment mark (Ursano et al., 2016).
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A very high level of suicidality was documented in the Mental Health Prevalence
Report, in Transitioned ADF members in particular and among individuals serving in the
Regular ADF (Van Hooff et al., 2018). As discussed in that report, the level was
dramatically higher than the rates documented in the MHPWS. The reasons for the
increase are not entirely clear, although suicidality also commonly accompanies other
mental disorders and symptoms (Beautrais et al., 1996; Krysinska & Lester, 2010), and
increases in suicidal ideation can be reflective of increased rates of disorder and
distress in a population.

1.5 Combat exposure and adverse physical health outcomes

Despite a focus on psychological health following trauma and stress exposure, physical
health outcomes are also important. Studies in military and non-military populations
have demonstrated associations between trauma exposure and physical health
consequences such as altered neuroendocrine and immune function (Boscarino &
Chang, 1999) and conditions such as rheumatoid arthritis (Boscarino et al., 2010),
diabetes and cardiovascular disease (Pietrzak et al., 2011). Importantly, while there are
high levels of comorbidity between these and psychological disorders such as PTSD and
depression (Kelsall et al., 2009), these associations may also be independent of
psychological health outcomes (Sledjeski et al., 2008). The physical health
consequences of deployment are particularly relevant when considering evidence of
somatisation of psychological symptoms in some subgroups (Bryan et al., 2014).
Furthermore, it has been argued that highly trained military personnel might be more
likely to manifest physical responses to stress by virtue of training components that are
designed to suppress emotional reactivity (Killgore et al., 2006).

Combat exposure specifically has been linked to a number of adverse physical health
conditions and non-specific medically unexplained somatic complaints related to
psychological combat traumas (McFarlane et al., 1994). Post-deployment somatic
distress has been well described in the literature and was initially seen in Gulf War
veterans who reported elevated levels of medically unexplained somatic symptoms.
This constellation of somatic complaints subsequently came to be known as ‘Gulf War
Syndrome’, although its existence as a syndrome was vigorously debated (Kelsall et al.,
2014a; Unwin et al., 1999; lowa Persian Gulf Study Group, 1997).

In addition to non-specific somatic symptoms, among the physical health conditions
commonly identified in veteran populations are musculoskeletal disorders, fatigue,
hypertension, metabolic syndrome, hyperlipidemia and cardiovascular disease — see
McFarlane (2010b) for a review. All of these physical health conditions have significant
associations with emerging mental disorders, including PTSD and depression (Abouzeid
et al., 2012; Kelsall et al., 2014b), and the comorbidity of physical symptoms and
psychopathology, particularly PTSD (Hoge et al., 2007), is of interest in veteran
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populations. How physical and psychological symptoms manifest over time and their
connections with each other are also of central relevance to the topic of cumulative
trauma burden and sensitisation.

1.6 Cumulative trauma and its role in pathways to disease

The impact of cumulative trauma on biological mechanisms, and their role in
manifesting physical and mental illness is an area of intense interest in military
research. There is now substantial evidence suggesting that repeated traumatic
exposures over a prolonged period can increase the risk of morbidity and even
mortality (Boscarino, 2006; Holdeman, 2009; Johnson et al., 2004; McFarlane, 2010b).
This is particularly relevant to military personnel, who often experience multiple
trauma exposures through combat. This interwoven relationship is not yet properly
understood, but the literature suggests there are a number of common and shared
underlying neurobiological mechanisms associated with physical and somatic
manifestations of disease (McFarlane, 2010a, 2010b).

One plausible hypothesis as to why somatic symptoms are a substantial consequence
of combat exposure is that physiological arousal in high-threat situations might
facilitate long-term dysregulation of physical homeostasis. The human body has a
number of finely regulated systems that respond to stressors in the environment in an
effort to maintain homeostasis. Maintenance of homeostasis in the face of stressors
has been termed ‘allostasis’ (McEwen, 1998). Among the bodily systems involved in
the maintenance of stability are the nervous, immune, metabolic and cardiovascular
systems. The immune system plays a particularly important role in relation to stress
exposure and has relevance to psychological and physical outcomes of stress (McEwen,
1998, 2000). The nervous system regulates how the body adapts to stress and is
involved in neuroendocrine responses via the HPA axis, which, among other things,
regulates the release of cortisol and adrenaline, these being involved in fight and flight
responses (Juster et al., 2010). The HPA axis is the body’s primary stress management
system and responses here affect the immune, metabolic and cardiovascular systems.
In relation to the immune system specifically, inflammatory proteins secreted by cells,
such as t-cell lymphocytes and macrophages, stimulate cortisol secretion.
Glucocorticoid receptors are also involved in the suppression of inflammatory
responses (Cohen et al., 2012).

1.7 Neurocognitive function

As discussed, there is now compelling evidence to support the notion that trauma and
stress might affect mental and physical health via a range of neurobiological
mechanisms. In the case of neurocognitive measures of brain function, numerous
cross-sectional investigations have examined these in relation to mental health and
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disorders and have provided insights into the processes underlying psychological
symptom development and the neural profiles of existing psychopathologies. Further,
emerging evidence suggests that prospective quantitative electroencephalography
(9gEEG) assessments might also hold predictive value in relation to the onset of future
psychiatric symptoms (Blackhart et al., 2006). These gEEG methods might thus prove a
useful tool in the prediction and monitoring of long-term mental health, particularly in
high-risk populations such as military personnel.

In addition to their potential value for early identification of risk, neurocognitive
indices are important for understanding possible functional impairments that can be
associated with mental disorders. In military populations in particular, where delayed
onset of disorders is more common, and in the case of the Transition and Wellbeing
Research Programme — where a distinct increase in disorders has been found among
ADF members when they transition from full-time regular service (Van Hooff et al.,
2018) — the ability to identify risk and early impairment before the emergence of a
diagnosable disorder is especially important.

In the case of neurocognitive function in particular, while behavioural outputs might
show little or no disruption the underlying processing can be significantly impaired.
This has implications for sustaining health in the face of the additional cognitive load
required to maintain functional ability, especially when a population is likely to be
redeployed. Importantly, numerous novel techniques are now being trialled to aid
improvements or changes to underlying cognitive function (Sitaram et al., 2017;
Vernon, 2005). Many are still in the trial phase, but they do represent real possibilities
for risk mitigation and early intervention. In the current investigation a range measures
of underlying cognitive function were captured. For the purposes of this report, two
were focused on — resting qEEG and event-related potential measures of working
memory function.

1.7.1  Quantitative electroencephalography

gEEG is a method for measuring brain electrical activity; it involves high-powered
computer analytic systems deconstructing signals from multi-channel EEG into power
frequency spectra (Kropotov, 2010). Spectral analysis of qEEG has been used to define
a set of basic EEG rhythms that are associated with certain physiological and functional
states. In general terms, four primary spectral wavebands are extracted from EEG
recordings — beta, alpha, theta and delta frequencies.

Beta waves, which are high frequency and have been associated with cortical
excitability, tend to be found predominantly in frontal or central regions of the brain.
Beta power increases with the level of brain activation. Studies have found a positive
correlation between beta power and underlying cortical metabolism, supporting the
suggestion that this frequency band is associated with increased cortical activity. Alpha
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rhythms tend to predominate in posterior regions (the occipital and parietal areas), in
primary and secondary sensory areas of the brain. During quiet wakefulness, the alpha
rhythm is generally associated with a resting or idle state of consciousness and
decreases with the level of brain activation (Kropotov, 2010). Alpha peak frequency
also reflects working memory capacity. Theta rhythms are considered slow wave and
are commonly observed in deep relaxation or sleep. In wakeful EEG recordings,
however, theta power has been found to be associated with attentional and memory
processes, including encoding and retrieval. Delta is the slowest waveband, with the
highest amplitudes in the spectrum; it is commonly observed in deep sleep and is not
generally prominent during cognitive activity (Kropotov, 2010).

There have been significant gains in identifying the specific electrophysiological profiles
of various psychopathologies in recent years, and more than 80% of clinically
diagnosed individuals have been shown to exhibit some form of gEEG abnormality
(Coutin-Churchman et al., 2003). As a result, qgEEG methods might eventually identify
objective neural markers for common psychiatric disorders. Some inconsistency exists,
but cross-sectional research has identified beta, alpha and theta power elevations as
potential markers of clinical depression (Begi¢ et al., 2011; Knott et al., 2001; Nystrom
et al.,, 1986; Pollock & Schneider, 1990). Elevated beta and theta power have also been
implicated in the neurophysiology of anxiety disorders such as social phobia (Sachs et
al., 2004a), panic disorder (Knott et al., 1996) and PTSD (Begic et al., 2001; Joki¢-Begi¢
et al,, 2003).

In the MEAO Prospective Study (Davy et al., 2012) the general pattern of findings
suggested that initial deployment and combat exposure could have lasting impacts on
resting brain states. There was some evidence to suggest that these impacts could also
have flow-on effects in relation to subsequent deployments (a sensitising effect). The
number of previous deployments and total months deployed in the preceding three
years were associated with reduced occipital alpha-2 power (eyes closed) post-
deployment. There was a particularly marked post-deployment reduction in
participants who had no previous deployment experience. These findings suggest
cortical hyperarousal as a consequence of deployment (Veltmeyer et al., 2006). The
amount of time spent on the most recent deployment was associated with increased
frontal theta power, suggesting disruption of working memory function. Previous
combat exposure was associated with increased frontal and increased centroparietal
alpha (eyes open) and reduced beta in frontal, central and centroparietal regions.
These findings are further suggestive of diminished attentional processing capacity.
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1.7.2  Working memory

Another electrophysiological measure of cognitive function, event-related potential, or
ERP, is an extension of electroencephalography. It measures brief (sub-second)
fluctuations in electrical brain activity, these being directly associated with specific
sensory and cognitive processing events. One component of ERP, the P300 or P3,
provides a physiological measure associated with attentional and working memory
operations during cognitive tasks (Polich, 2007). This component is commonly assessed
during attention or executive memory tests such as the oddball task (Squires et al.,
1975), as well as the n-back working memory task (see Owen et al., 2005) used in the
present study. Although the P3 component is observable across many brain regions,
evidence suggests that more anterior (frontal and central) amplitudes reflect processes
involved in automatic attentional orientation, whereas more posterior (parietal)
amplitudes reflect processes involved in higher order executive memory function. In
broad terms, lower P3 amplitudes are shown to be associated with deficits of attention
and/or memory, whereas higher amplitudes are conversely associated with superior
cognitive function (Luck & Kappenman, 2011), although there are some exceptions to
this generalisation.

Working memory has been described in a variety of ways, but prevailing models tend
to consider it as a limited-capacity cognitive system, used for the temporary storage
and manipulation of information over a relatively short period. These processes are
considered essential to subserve higher order executive functions such as planning,
problem solving, comprehension and reasoning (Baddeley, 2000; Clark, 1998; Owen et
al., 2005).

Working memory is of particular interest in military populations because military-
specific factors such as deployment have been found to be associated with deficits in
areas of cognitive functioning (Johnson & Magaro, 1987). Among these areas are
sustained attention, verbal learning and visual-spatial memory — processes that are all
subserved by working memory. Disturbances in cognitive function are also associated
with a range of psychiatric disorders that tend to be prevalent in military populations,
including depression, panic disorder, generalised anxiety disorder and PTSD (Castaneda
et al., 2008; Rose & Ebmeier, 2006). Working memory can also be compromised in
people who have suffered a mild traumatic brain injury (Keightley et al., 2014).
Significantly, even in the absence of any psychiatric disorder, there is evidence that
experiences such as military deployment have the potential to disrupt information
processing (Naatanen, 1995).

Because disturbances in attention and memory are characteristic of a range of
psychiatric disorders (Millan et al., 2012), the P3 component has been widely examined
as an index of cognitive dysfunctions in clinical populations. There are some
inconsistencies, but the majority of cross-sectional studies examining ERP data have
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reported reduced P3 amplitudes (both anterior and posterior) in clinical depression
groups when compared with healthy control groups — see Luck & Kappenman (2011)
and Johnson et al. (2013) for a review. Notably, more pronounced amplitude
reductions have also been reported in depression groups with melancholic features
(Ancy et al., 1996) as well as groups at higher suicide risk (Hansenne et al., 1996). The
P3 component thus appears to be a viable marker of cognitive dysfunction, clinical
characteristics and possibly symptom severity in groups exhibiting depression
symptomatology.

The P3 component has not been as rigorously investigated in relation to anxiety
disorders, but studies examining social phobia (Sachs et al., 2004b), as well as anxiety-
related somatoform disorder (Berryman et al., 2017), have reported diminished P3
amplitudes similar to those observed in clinical depression. Interestingly, panic
disorder appears to be an exception in anxiety-disordered populations: some studies
have reported elevated P3 amplitudes, particularly in the fronto-central brain regions
(Clark et al., 1996; lwanami et al., 1997). Importantly, while higher P3 amplitudes are
most commonly associated with superior cognitive functions, it has been suggested
that these amplitude elevations in panic-disordered groups reflect attentional
hypervigilance.

Although inference in relation to developmental chronology remains limited as a result
of cross-sectional methodologies in previous research, a monozygotic twin study by
Metzger et al. (2009) provided evidence that P3 reductions associated with executive
memory impairments are an acquired characteristic in combat-related PTSD. Although
the effects of military deployment on ERP indices have not been widely examined, a
prospective neuropsychological investigation by Vasterling et al. (2006b) provided
evidence that military personnel exhibit deficits of attentional and executive function
following recent deployment. Further, van Wingen et al. (2011) evaluated the neural
consequences of severe stress exposure in a group of healthy soldiers and found that
prolonged exposures to trauma and stress, as experienced in a combat environment,
increased the amygdala insula reactivity to stimuli, resulting in sustained vigilance. It
remains unclear, however, whether these acquired deficits have an enduring impact on
cognitive function or future mental health outcomes, or both. The ERP investigation in
the current study might thus assist in clarifying the effects of deployment on cognitive
function, as well as potential associations with these longer term outcomes.

1.8 Traumatic brain injury

In relation to deployment, combat exposure and blast injury in particular, the question
of traumatic brain injury is of great interest. As well as the more immediate
physiological and psychological costs of TBI, there is also interest in the potential
longer term consequences. Because of the nature of TBI, assessing prevalence
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accurately is difficult and in many cases not possible. There is, however, much
emerging evidence that repeated exposure to even mild TBI (mTBI) could place
individuals at risk of physical and psychological morbidity in the future (Pietrzak et al.,
2014).

The US Department of Defense reported that as of February 2018 a total of 379,519 US
service members had been diagnosed with TBI of all severities worldwide (that is, first-
time medical diagnoses of TBI that occurred anywhere US forces were located,
including in the United States, between 2000 and 2017). Of these, 82.3% were
classified as mTBI — often referred to as concussion. These injury numbers increased
from about 11,000 US service members diagnosed in 2010 to a peak of 32,800
diagnosed in 2011 and have since steadily declined each year, to 17,700 diagnosed in
2017. The greatest incidence was documented in the Army (Department of Defense
and Veterans Brain Injury Centre, 2018) and blast exposure was the most frequently
cited mechanism of injury.

1.8.1  Definition of mild traumatic brain injury
In 2004 the WHO Collaborating Centre Task Force defined mTBI thus:

An acute brain injury resulting from mechanical energy to the head from external
physical forces. Operational criteria for clinical identification include: (i) 1 or more
of the following: confusion or disorientation, loss of consciousness for 30 minutes
or less, post-traumatic amnesia for less than 24 hours, and/or other transient
neurological abnormalities such as focal signs, seizure, and intracranial lesion not
requiring surgery; (ii) Glasgow Coma Scale score of 13-15 after 30 minutes post-
injury or later upon presentation for healthcare. These manifestations of MTBI
must not be due to drugs, alcohol, medications, caused by other injuries or
treatment for other injuries (e.g. systemic injuries, facial injuries or intubation),
caused by other problems (e.g. psychological trauma, language barrier or
coexisting medical conditions) or caused by penetrating craniocerebral injury.
(Carroll et al., 2004a, 2004b)

Although there are numerous definitions of mTBI in the literature, many with
overlapping criteria, there are also major differences between definitions (Kristman et
al., 2014) and methodologies. Standard criteria for defining mTBI would improve the
comparability of studies, but they do not exist at present, which means the criteria
used for measuring and defining mTBI should be clearly disclosed in any research in
this area (Kristman et al., 2014).

A 2011 report outlined three major methodological challenges in the measurement of
mTBI that should be considered (McFarlane et al., 2011a). First, although mTBI
screening measures should be identical, based on the definitions just mentioned, they
do vary from study to study and thus affect the prevalence rates measured. Second,
screening measures are not diagnostic tools, so caution must be used in attributing a
symptom to mTBI before ruling out other possible causes. Third, studies often rely on
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retrospective self-reporting of events involving loss of consciousness, awareness and
memory, and recall is not always reliable. Polusny et al (2011b) found that at T1 (one
month before returning home from deployment) 9.2% of participants reported
deployment-related mTBI, whereas at T2 (one year later) 22% of participants self-
reported mTBI. Similarly, more recently Alosco et al. (2016) used in-person interviews
at post-deployment and phone interviews five to nine years later to assess temporal
consistency of TBI endorsement for an index deployment to Irag; they found that
deployment-related TBI might not be reported reliably over time, particularly among
those with greater PTSD symptoms (Alosco et al., 2016). (See Annex D for a more
detailed discussion of this subject and the associated methodological difficulties.)

1.8.2  Prevalence of mild traumatic brain injury

Prevalence estimates for mTBI in military populations are difficult to determine and
vary from country to country, partly because of differing definitions and partly because
of methodological differences. The MEAO Prospective Study (Davy et al., 2012) was the
first epidemiological study to investigate mTBI in a serving Australian military
population, using a self-report screening tool used in other international military
research (Hoge et al., 2008). The study found 26.9% of participants self-reported
meeting the criteria for lifetime mTBI at pre-deployment and 9.3% for a new mTBI at
post-deployment (Davy et al., 2012). These rates are somewhat consistent with the
international literature, although studies in US military populations have generally
reported higher prevalence estimates than studies of UK or Canadian military
populations. Furthermore, the vast majority of studies have been done in the United
States, with the widely cited Hoge et al. (2008) reporting an mTBI prevalence of 15.2%
in their sample of US soldiers who had deployed to Iraq. Even within US military
populations, however, reported prevalence rates vary from 12% to 20% (Hoge et al.,
2008; Wilk et al., 2012). A more recent study of US soldiers returning from deployment
in Iraq or Afghanistan reported that just 9% screened positive for a probable
deployment-related mTBI using the Ohio State University Traumatic Brain Injury
Identification Method (Schwab et al., 2017) — a figure similar to that found in the
Australian MEAO Prospective Study sample (Davy et al., 2012).

In contrast to the US prevalence studies, a study by Rona et al. (2012b) of UK military
personnel deployed to Iraq and Afghanistan reported a much lower prevalence of mTBI
of 4.4%. A more recent study in Canadian military personnel deployed to Afghanistan
from 2009 to 2012 reported a similar prevalence of mTBI, at 5.22% (Garber et al.,
2016). There are a number of possible explanations for these estimates being lower
than those reported in studies of US military personnel. The degree of combat
exposure is an important factor influencing mTBI prevalence estimates. In fact, Rona et
al. (2012a) found that the prevalence of mTBI increased from 4.4% to 9.5% when the
sample was limited to those in combat roles on deployment. In addition, they found an
association between the length of deployment and mTBI. The mTBI prevalence
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estimate of 4.4% increased to 9.0% per 100 person-years as an estimated incidence for
the UK armed forces when deployment length was taken into account. The estimate
increased further, to 10.2% per 100 person-years, when only groups with higher
potential for blast exposure (Royal Marines and Army participants) were included.
Since US deployments are in general longer than those of British military personnel, it
was considered that this could contribute to the higher prevalence of mTBI reported in
US studies. It was recommended that comparisons of mTBI rates, when based on last
deployment, take into account the length of deployment (Rona et al., 2012a). Cultural
differences as well as access to health care might also play a role and contribute to the
differences in mTBI rates reported for various countries (McFarlane et al., 2011a; Rona
et al., 2012a).

1.8.3  Post-concussive symptoms and cognitive deficits

The term ‘mTBI’ refers to an event in which the head is physically injured; the
condition is identified according to a range of characteristics, as described in Annex D.
mTBI can result in ongoing functional problems, such as emotional, cognitive and
behavioural disturbances (Lagarde et al., 2014), which are collectively referred to as
‘post-concussive symptoms’. PCS are characterised by ‘headache, dizziness, irascibility,
inordinate fatigue on effort, intolerance to intoxicants and vasomotor instability’
following a blow to the head (Strauss & Savitsky, 1934). This historical definition is
reflected in current operational definitions of PCS, including those of the International
Classification of Diseases 10th Revision (ICD-10) (World Health Organization, 1993) and
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (American
Psychiatric Association, 1994). PCS are those symptoms that can occur in the days or
weeks following the injury event and include problems with memory, balance, sleep
and concentration; headache; tinnitus; sensitivity to light or other visual disturbance;
fatigue and irritability (Bryant, 2008; Fear et al., 2009). They are referred to as
persistent post-concussive symptoms if they continue beyond ‘normal’ recovery
periods (McFarlane et al., 2011a).

A Canadian study of personnel deployed to Afghanistan from 2009 to 2012 found that
multiple PCS were reported in post-deployment screening in 21% of cases of less
severe mTBI and in 27% of more severe cases of mTBI. These proportions were similar
to the proportions reporting PCS (15—-35%) in previous US post-deployment military
studies (Garber et al., 2014). Studies conducted in civilian populations, particularly
sports injury populations, have found that the symptoms resolve completely in days to
weeks in the majority of cases (Carroll et al., 2004b). A systematic review of the
prognosis of mTBI in civilian populations in 2004 found that PCS are mainly resolved
within two to three months of the injury, and where deficits in these areas were
present the determinants appeared to be related to personal and social factors, rather
than the mTBI itself. A 2014 systematic review of mTBI in civilian populations found
that the condition was associated with cognitive deficits between 48 hours and two
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weeks after injury, although the reviewers noted that consistency in the tests
administered was poor and the exact deficits and their magnitude varied for the
studies (Carroll et al., 2014). Some individuals affected by mTBI continue to report
difficulties weeks or months later; estimates of those with persisting symptoms have
been as high as 20%, but more comprehensive reviews of recovery post-mTBI in civilian
populations report that less than 5% is likely a more accurate figure (Carroll et al.,
2004b; McCrea et al., 2009; McFarlane et al., 2011a). Schwab et al. (2017) conducted a
US cohort study of veterans returning from Iraq and Afghanistan between 2009 and
2014 and reported that nearly half (47%) of those who had sustained an mTBI reported
one or more severe or very severe PCS at three months post-deployment; this
compared with 25% of controls (Schwab et al., 2017). In addition to differences
between countries, several other factors contribute to the difficulty in establishing
accurate prevalence rates of PCS. Among these are post-concussive symptoms’ highly
non-specific nature, their overlap with symptoms of common mental disorders, and
their well-established association with other mental health problems and
comorbidities. Annex D provides further detail on this.

In summary, although there has been extensive research into traumatic brain injury in
military samples, there are a number of difficulties associated with accurately
determining prevalence rates and with assessing TBI more generally. Where diagnosed
or probable TBI is present, there is evidence of associations with a range of
psychological, physical and functional impairments. Whether these associations reflect
underlying cortical pathology or are related in a more indirect way, reflecting
psychological and physical consequences of the traumatic experience potentially
surrounding the injury mechanism, is, however, not clearly understood.

1.8.4 Neuroimaging evidence

Traumatic brain injury can be understood as a transfer of mechanical energy into the
brain from an external traumatic event such as rapid acceleration or deceleration, a
direct impact to the head or an explosive blast. This can cause structural, physiological,
and/or functional changes in the brain that can lead to neurological, cognitive and
behavioural symptoms, which may be long lasting (Jeter et al., 2013; Oehr & Anderson,
2017). For this reason, many studies have investigated how mild traumatic brain
injuries affect brain structure and functioning. One of the reasons for exploring the
potential impacts of mTBI on neural functioning among deployed ADF personnel is
concern that exposure to combat, and particularly experiencing an mTBI, could
predispose personnel to greater risk of dementia in later years. This possibility arises
from increasing evidence that TBI can contribute to an earlier onset of dementia
(Mendez, 2017).
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Structural deficits associated with TBI

There is considerable variability in the evidence on structural deficits in TBI patients.
One recent review summarised five studies of mTBI and reported decreased cortical
thickness and decreased thalamus and amygdala volumes (Mu et al., 2017). Further,
these changes have been associated with functional outcomes. For example, one study
of 76 military personnel who sustained mTBIs found abnormal thickness in the right
thalamus and globus pallidus relative to injured controls, and these were related to
symptom measures (Bolzenius et al., 2018). It should be noted that any structural
changes following mTBI are dynamic over time: there is evidence that cortical
abnormalities in the days after such an injury differ from how the abnormalities
present several months later (Wang et al., 2015). Moreover, there appears to be
overlap between observed structural changes after mTBI and the effects associated
with posttraumatic stress, which also accounts for cognitive and emotional sequelae of
mTBI (Lopez et al., 2017). Overall, there is increasing recognition that the subtle effects
of mTBI are more accurately detected by imaging techniques that focus on
microstructural changes, including white matter integrity (Shin et al., 2017).

Structural deficits associated with PTSD

Many studies have examined brain structure in PTSD, and these have strongly
converged with consistent, robust findings. Rather than review individual studies here,
it is more informative to consider some of the large systematic reviews of the available
evidence. Several meta-analyses of the available studies have highlighted two
important regions that are abnormal in people with PTSD relative to healthy controls
and trauma-exposed controls without PTSD. One meta-analysis of 44 studies found
that PTSD was associated with a reduced volume of the hippocampus and anterior
cingulate (O’Doherty et al., 2015); another, a meta-analysis of 20 studies, also found
that PTSD was characterised by a smaller left insula and right parahippocampus (Meng
et al., 2014).

White matter deficits associated with TBI

Many studies have been conducted in order to determine white matter integrity in
survivors of TBI because the integrity of these tracts can affect cognitive functioning.
One meta-analysis of 20 studies of people affected by TBI found that memory and/or
attention were very strongly related to diffusion tensor imaging findings in the corpus
callosum, fornix, internal capsule, and arcuate and uncinate fasciculi (Wallace et al.,
2018).

These tracts have been noted to be affected in military samples who have sustained
mTBIs (Eierud et al., 2014). In the context of being exposed to IEDs in recent conflicts in
the Middle East, numerous studies have focused on the effects of blast injuries on
white matter integrity. One recent meta-analysis found that, despite the considerable
variation in studies, eight of 18 studies identified deficits in integrity in the corpus
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callosum and superior longitudinal fascilicus (Mu et al., 2017). One large study of US
military personnel found that among 834 deployed personnel who sustained an mTBI,
there was evidence of a greater incidence of white matter hyperintense areas, as well
as pituitary abnormalities (Riedy et al., 2015).

Several studies have noted that post-concussive symptoms can be associated with
white matter compromise in mTBI patients (Bartnik-Olson et al., 2014; Messé et al.,
2012). For example, PCS have been associated with microstructural compromise in the
uncinate fasciculus, the inferior fronto-occipital fasciculus, the internal capsule and the
corpus callosum, as well as in the parietal and frontal subcortical white matter (Smits
et al,, 2011). Further, cognitive deficits associated with mTBI have been associated
with diffuse axonal injury in the anterior corona radiata, the uncinate fasciculus, the
inferior longitudinal fasciculus, cingulum bundle and the genu of the corpus callosum
(Costanzo et al., 2014; Niogi et al., 2008). Importantly, improvement in PCS severity has
also been found to be associated with reductions in white matter abnormality (Ling et
al., 2012). In contrast, though, another study of combat veterans found no association
between white matter integrity and PCS (Petrie et al., 2014).

White matter deficits associated with PTSD

In connection with PTSD, there is evidence of microstructural white matter changes
within the cingulum, uncinate fasciculus and corpus callosum (Abe et al., 2006;
Aschbacher et al., 2017; Costanzo et al., 2016; Daniels et al., 2013; Jackowski et al.,
2008; Sekiguchi et al., 2014), although other studies have found no white matter
abnormalities (Jorge et al., 2012; Morey et al., 2013; Taber et al., 2015). In terms of the
impact of PTSD on white matter microstructure in mTBI, one longitudinal study found
that patients who developed PTSD six months after an mTBI event exhibited abnormal
white matter characteristics relative to those who did not develop PTSD and healthy
controls during both sub-acute and chronic stages following mTBI. Patients who did
not develop PTSD were distinct relative to controls only during the acute phase, yet
demonstrated recovery in white matter after 20 days (Li et al., 2016). Another study
found that, after controlling for PTSD symptoms, white matter abnormalities in mTBI
patients were associated with physical, but not emotional or cognitive, PCS symptoms
(Miller et al., 2016).

In all, there is compelling evidence of various consistent structural differences and
white matter deficits in the brain associated with blast exposure, TBI and PTSD.
Neuroimaging techniques that allow the visualisation of brain structure and white
matter integrity have utility in the detailed examination of blast exposure and TBI and
so are incorporated in the current study as a pilot examination.
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1.9 Summary

International and Australian evidence indicates that deployment and associated
combat exposure are likely to have long-term psychological and physical costs for at
least some individuals. Because members of the cohort examined for the present study
were exceptionally healthy at the time they were initially recruited into the MEAO
Prospective Study, it was expected that the great majority would remain so at this
follow-up, although it was expected that there would be symptom increases.
Recruitment of symptoms with the passage of time does not occur in a linear fashion
and may be influenced by myriad demographics (for example, age) and service and
non-service related factors. In at-risk groups, while symptoms and disorder may be
expected to fluctuate with time as individuals move in and out of subsyndromal and
diagnosable disorder states, these fluctuations will likely occur on an upward
trajectory. As a result, in the present study we expected to see a pattern of increasing
mental and physical health symptoms and disorder over time, with particular
subgroups at greater risk of moving into subsyndromal and disorder states.

It is certainly clear from the literature that cumulative exposure to traumatic stressors
increases the risk of symptom recruitment and disorder emergence over time, so it is
expected that those with the greatest deployment and combat exposures will also
have the greatest risk of symptom increases with time. Findings from the Mental
Health Prevalence Report demonstrated that much of the risk of symptom and disorder
development lies within the subset of ADF members who have transitioned from
regular service (Van Hooff et al., 2018). This is in part a result of the fact that mental
disorder can be a precursor to transition but perhaps also a result of the experience of
transition itself exacerbating symptom development. As discussed, there is clear
evidence that in the case of mental disorder current life stressors exacerbate
symptoms and are associated with an increased risk of disorder among previously
deployed military personnel. Evidence from other research, findings from the earlier
MEAO Prospective Study and findings from the other studies in the Transition and
Wellbeing Research Programme suggest it is likely that, with time, increasing
psychological and physical manifestations of distress will have emerged in this cohort.

In addition to documenting self-reported health outcomes over time for the cohort,
data on a number of unique objective measures of biological and neurocognitive
function were collected, allowing time-dependent changes, effects of deployment and
combat exposures, and mechanistic factors relating to the question of sensitisation to
be explored. A focused and exploratory investigation of injuries to the head, TBI, and
self-reported and objective structural and functional neural correlates in this cohort is
also included, with a view to determining optimal directions for research in this area in
future.
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1.10 Structure and interpretation of this report

This report first summarises the response rates and demographic characteristics of the
Combat Study cohort. It then describes the mental, physical and biological health of
the cohort over time, including how it has changed. This is followed by an examination
of the current mental health status of the cohort and how various service- and
deployment-related factors predict this. The report then documents the
neurocognitive function of a subset of the cohort over time, again exploring how this
relates to current mental health status. Chapter 7 focuses specifically on traumatic
brain injury, providing an overview of the prevalence of TBI in this population, a limited
examination of associations between TBI and mental health and functioning, and a
summary of the pilot neuroimaging investigation. The report concludes with a
synthesis of the findings, discussion and implications.

It is the health of a single cohort that is documented, and all data are unweighted.
Where possible changes over time and between-group differences are statistically
tested. Because of the limited size of some subsamples in the cohort, however, only
descriptive results are presented in some sections.

1.11 Aims, objectives and scope of the current report

The primary purpose of the Impact of Combat Study was to follow up on the mental,
physical and neurocognitive health and wellbeing of participants who deployed to the
Middle East Area of Operations between 2010 and 2012. The study thus had two main
aims:

e To detect early shifts in and the emergence of iliness, so that these can be
targeted in treatment and prevention strategies. In the early stages of iliness
physiological systems are far more amenable to reregulation compared with when
complications and chronic manifestations of illness become observable. It is
therefore important to detect subsyndromal change and mild illness as early as
possible.

e Todocument the prevalence of TBI and associated comorbidities through an
examination of deployment, combat exposure and exposure to blast injury and a
pilot neuroimaging study of combat troops with exposure to blast and other
deployment-related traumas.

This report addresses these aims in the following key objectives:

1. Toinvestigate the longitudinal course of mental disorder in ADF members
deployed to the MEAO between June 2010 and June 2012.
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2. To characterise both the deployment and non-deployment risk factors associated
with poor longitudinal mental health outcomes following deployment to the
MEAO. This will include an investigation of the role of combat exposure in the
development of disorder over time.

3. To examine the long-term trajectory for resilient ADF members following
deployment to the MEAO.

4. To examine the interaction between pre-deployment trauma and deployment-
related trauma on longitudinal mental and physical health outcomes of MEAO-
deployed Defence members.

5. Toinvestigate deployment-related mild traumatic brain injury.
To address these objectives, the report examines the following:

e the long-term physical and psychological health consequences of deployment-
related traumatic exposure

e the psychological, physical and neurocognitive health consequences of combat
exposure

e the prevalence of mild traumatic brain injury (mTBI) in the study cohort, and
additional data obtained from magnetic resonance imaging, to verify

— the presence (or absence) or neural injury or damage

— whether measurable cognitive deficits and psychological symptoms reflect
cortical changes.

Interpreting and discussing the findings

Rates of disorder. Except where otherwise specified all analyses were conducted using raw
totals, means and proportions, with no statistical weighting used. Except where otherwise
specified, standard errors were produced using linearisation.

Confidence intervals. Confidence intervals express the degree of uncertainty associated with a

sample statistic. Where the value of interest is a rate, the confidence interval shows the range of

error for that rate. In general, confidence intervals that are close to the rate value reflect the
precision of the rate, while those that are very wide reflect imprecision. Where there are wide
confidence intervals, associated rates should be interpreted cautiously, the upper and lower
limits being considered the top and bottom ranges of possible precise values.

Standard errors. Like confidence intervals, standard errors show the range of error in an average
score that is presented.
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Between-group comparisons. When comparing outcomes between groups, the overlap in
confidence intervals provides an indication of between-group differences. Where there is
significant overlap, any apparent difference is more likely to reflect measurement or estimate
error.

Odds ratios. When examining a specific health outcome, there can be differences in the rates
between two groups (for example, 2015 Regular ADF members and Transitioned ADF members)
because of differences in factors other than transition status — such as sex, age, Service or rank —
across the comparison groups, particularly if these other factors are associated with the health
outcome of interest. If this is the case these factors are potentially confounders, and one
method of reducing confounding is to employ a logistic regression model that controls (adjusts)
for these factors. The statistical output from a logistic regression model is an odds ratio, or OR.
An OR denotes the odds of a particular group (for example, Transitioned ADF) having a specific
health outcome compared with a reference group (for example, 2015 Regular ADF).

An OR greater than 1 indicates increased odds of having a particular health outcome compared
with the reference group; an OR of less than 1 suggests less likelihood of having a particular
health outcome. For example, an OR of 1.7 for Transitioned ADF (compared with 2015 Regular
ADF) suggests that members of the Transitioned ADF group have 70% increased odds of having
that particular health outcome; conversely, an OR of 0.7 suggests that Transitioned ADF
members are 30% less likely than 2015 Regular ADF members to have a particular health
outcome. When an OR is greater than 2, we can say that Transitioned ADF members are twice as
likely as 2015 Regular ADF to have a particular health outcome. Similarly, if the OR is greater
than 3, they would be three times more likely to have a particular health outcome. In the case of
the predictive modelling in this report, the key outcome variable has two levels (low symptoms
vs elevated symptoms). In all models the reference category is low symptoms, with the odds of
having elevated symptoms compared with having low symptoms. Where the predictor has three
levels (that is, Service — Navy, Army, Air Force) a reference category is selected for each analysis,
and the odds of prediction of the outcome are for the specified group in comparison with that
reference; for example, if Air Force is the reference category and the specified group is Army, the
OR will reflect the odds of having elevated symptoms for Army compared with Air Force.

Significance. Where a between-group difference is discussed as significant this means that the
difference between groups was statistically tested, adjusting for sex, age and Service, and the
associated confidence intervals had no overlap between groups. For continuous outcomes that
were assessed at all three time points, repeated measures analyses of variance, or ANOVAs,
were conducted to examine whether mean scores changed significantly over time. Where
Mauchly’s Test of Sphericity showed that the assumption of sphericity was violated, the
Greenhouse—Geisser adjusted p value is presented. Statistical significance was assessed at the
p <.05 level. For the purpose of analyses, where outcomes were examined longitudinally data
were limited to those individuals with outcomes of interest at all three time points.

Glossary. Refer to the glossary for definitions of key terms used.
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2 Methodology

2.1 Study design

2.1.1  Background: MEAO Prospective Study methodology (Time 1 and Time 2)

ADF members who deployed to the Middle East Area of Operations after June 2010
and returned from that index deployment by June 2012 were eligible to participate in
the MEAO Prospective Study. In addition, a subsample of primarily combat personnel
belonging to certain preselected units were invited to provide additional objective

health measures — namely, physical tests (including blood tests) and/or neurocognitive

assessments (see Figure 2.1)

Figure 2.1

SELF-REPORT SURVEY

In order to be eligible to participate in
the MEAO Prospective Study
questionnaire component, individuals
must have been members of the ADF
and deploying to the MEAO after
June 2010 and returning to Australia
from deployment by June 2012. The
MEAO Prospective Study was
provided access to the following
deploying units, all of which deployed
at different times between June 2010
and June 2012 and for different
lengths of time: HMAS Stuart, MTF2,
MTF3, 1FCU, 1FSU, 2FSU, SOTG,
1CSU, 2CSU, C130s. Orion P3s.
Individual

MEAO Prospective Study assessment phases

PHYSICAL TESTING

To be invited to participate in the
physical testing, individuals must
have been eligible to participate in the
questionnaire component and be
assigned to one of the following
combat units: Navy ship, either of the
two Special Forces Commando Units
(1CDR and 2CDR), either of the two
Special Forces Special Air Services
(SAS) Units (1SAS and 2SAS), either
of the two Army Mentoring Task
Force Units (MTF2 and MTF3) and
either of the two Army Force
Communications Units (LFCU).

NEUROCOGNITIVE TESTING

To be eligible to participate in the
neurocognitive assessments,
individuals must have been eligible to
participate in the questionnaire
component and be assigned to one of
the following combat units: either of
the two Special Forces Commando
Units (1CDR and 2CDR), either of the
two Special Forces Special Air
Services (SAS) Units (1SAS and
2SAS), either of the two Army
Mentoring Task Force Units (MTF2
and MTF3) or either of the two Army
Force Communications Units (1FCU).

All data for the MEAO Prospective Study were collected at two time points for each
participant. In the first instance participants provided data not more than four months

before their index deployment (Time 1: pre-deployment) and then again on average
4.2 months after they returned home (Time 2: post-deployment) (see Figure 2.2).
Importantly, individual units deployed at varying times between June 2010 and June
2012 and for varied lengths of time, so the time frame of data collection within the
study period (2010 to 2012) varied for each participant. A major strength of this
methodology is the ability to document change in individuals over time, including their

responses to varied levels of combat exposure and experiences. Furthermore, with

individuals acting as their own control, this somewhat mitigated the need for a control

comparison group. This approach was also necessary due to the extremely high

operational deployment tempo at the time of the study, with most ADF members
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eligible for deployment deploying within the study period, limiting the ability to
identify an appropriate non-deployed control group.

The Impact of Combat Study was rolled out in concert with the Mental Health and
Wellbeing Transition Study and served as an interim time point in the longitudinal
surveillance of the MEAO Prospective Study cohort. All participants who completed a
pre-deployment survey (Time 1) and/or a post-deployment survey (Time 2) as part of
the MEAO Prospective Study were invited to complete a survey as part of the current
investigation (Time 3). Participants who were previously identified as having engaged
in high-risk roles and therefore likely to experience deployment-related trauma or
blast injury and who underwent neurocognitive and/or biological testing as part of the
MEAO Prospective Study were invited to do so again, in addition to the self-report
survey. A further subgroup of personnel identified as having self-reported blast injury
at Time 1, 2 or 3 were targeted to undergo MRI testing in addition to the study
components just listed. Finally, all three nested subgroups were also invited to
participate in a structured diagnostic interview.

Further details of the self-report survey measures are provided in Section 2.4.1

Figure 2.2 Data collection timeline for MEAO Prospective Study and Impact of Combat

Study
(Post-deployment Transition
assessment: 4 —
bt Remainin AOF

MEAOQ Prospective Study

) v gt of ot sty

2.2 Samples

This report uses one of the Transition and Wellbeing Research Programme’s six
overlapping samples. A detailed description of all six samples used in the broader
Programme is provided in Annex A.
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2.2.1 Sample 5: the MEAO Deployed Cohort’

The study sample consisted of 1350 Regular and Transitioned ADF members who
deployed to the Middle East Area of Operations after June 2010, returned before June
2012, completed a pre-deployment and/or post-deployment health survey as part of
the MEAO Prospective Study in 2010 to 2012, and were included on the Transition and
Wellbeing Research Programme Study Roll.? Specifically, this cohort consisted of ADF
members who participated in the MEAO Prospective Study as a Regular ADF member
but who had since transitioned (Transitioned ADF), as well as ADF members who
participated in the MEAO Prospective Study as a Regular ADF member and remained in
the ADF as a Regular member in 2015 (2015 Regular ADF).

All 1350 eligible participants were invited to complete a self-report survey. In order to
determine which of the other study components individuals were eligible for (CIDI,
blood testing, neurocognitive testing, MRI assessment), participants were grouped
according to the assessments they completed as part of the MEAO Prospective Study
(Time 1 and Time 2) and invited to complete additional assessments dependent on
these groupings; that is, if participants completed a study element at Time 1 or 2, or
both, they were invited to do so again at Time 3. Eligible study participants located
outside Australia were invited simply to complete a survey. No additional exclusion
criteria were applied to this sample.

2.2.2  Impact of Combat Study nested subgroups

There were three nested subgroups for the study (see Figure 2.3):

e The Combat Zone Subgroup. This subgroup consisted of individuals from the
broader study sample who participated in the physical testing component of the
MEAO Prospective Study in addition to the self-report survey. These individuals
were invited to participate in a CIDI (Phase 2) and a blood test (Phase 3) in
addition to the Impact of Combat Study self-report survey (Phase 1).

e The Combat Role High-risk Subgroup. This subgroup consisted of individuals from
within the broader study sample who participated in the physical and
neurocognitive testing components of the MEAO Prospective Study in addition to
completing the self-report survey. These individuals were invited to participate in

? Note that in the design phase the Impact of Combat Study sample was named the ‘Combat Zone Cohort’.
This is reflected in some content of other reports in the Programme. The sample was renamed the ‘MEAO
Deployed Cohort’ for the current report to more accurately reflect the cohort members.

* A number of individuals who completed the MEAO Prospective Study were not included on the Study Roll.
There were various reasons for this — those who were deceased, those who had requested that their details
be removed from the MilHOP or TWRP Study Rolls, those who did not provide consent for future contact at
the time of their MilHOP participation, and those who opted out of the Transition and Wellbeing Research
Programme.
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a CIDI (Phase 2), a blood test (Phase 3) and a neurocognitive assessment battery
(Phase 4) in addition to the Impact of Combat Study self-report survey (Phase 1).

e The mTBI Subgroup. A targeted subgroup of individuals from the Combat Role
High-risk Subgroup were also invited to participate in a magnetic resonance
imaging assessment (Phase 5) in addition to the self-report survey (Phase 1), CIDI
(Phase 2), blood test (Phase 3) and neurocognitive test battery (Phase 4). These
individuals were selected because they had previously completed a neurocognitive
assessment as part of the MEAO Prospective Study and were identified as having
high combat and blast exposure.

Figure 2.3 Impact of Combat Study nested subgroups

MEAO Deployed Cohort

Combat Zone Subgroup

Combat Role High-risk
Subgroup

mTBI Subgroup

2.3 Statistical analysis

This report uses unweighted data. In order to answer the questions of interest, a
number of analytical methods were employed. Analyses were performed in SAS
version 9.4. For categorical outcomes, n, % and the 95% confidence interval are
reported; for continuous outcomes, the mean and standard error are presented. For
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each outcome measure, the effect size is estimated with 95% confidence intervals. For
continuous outcomes that were assessed at all three time points, repeated measures
ANOVAs were conducted to examine whether mean scores changed significantly over
time. Where Mauchly’s Test of Sphericity showed that the assumption of sphericity
was violated, the Greenhouse—Geisser adjusted p value is presented. Statistical
significance was assessed at the p <.05 level unless otherwise specified.

For the purpose of this report, responders were defined in a number of ways. Study
responders were defined as those individuals who completed any of the study
components (survey, CIDI, biological testing, neurocognitive testing, MRI). Responders
were further determined for each type of study outcome. Survey responders were
defined as those who had completed at least the demographics section of the survey.
There were differential response rates for different sections of the survey, so the
sample size available for analysis varies according to the outcome being considered
and according to the subsample.

For the purpose of analyses, where outcomes are examined longitudinally data were
limited to those individuals with outcomes of interest at all three time points. All
results are presented for the entire cohort (or subsample) and, for some analyses, also
according to whether members of the cohort have transitioned or were still in the
Regular ADF in 2015. Where possible, changes over time and between-group
differences were statistically tested, although, because of small sample sizes for some
outcomes, statistical tests could not be performed and only descriptive data are
presented.

2.4 Study elements

2.4.1  Self-report survey

The Impact of Combat Study was rolled out in concert with the Mental Health and
Wellbeing Transition Study and served as an interim time point in the longitudinal
surveillance of the MEAO Prospective Study cohort. Data presented in the present
report were collected at three time points for the MEAO Prospective Study, Time 1
(pre-deployment) and Time 2 (post-deployment) and, for the Impact of Combat Study,
Time 3 (2015 follow-up).

In Phase 1 of the Impact of Combat Study, participants belonging to the MEAO
Deployed Cohort were invited to complete a 60-minute self-report survey examining
mental health problems, psychological distress, physical health problems, wellbeing
factors, pathways to care and occupational exposures; the survey was developed at
the beginning of the study period in close consultation with DVA and Defence. This
survey was the same as that completed by participants in the wider Transition and
Wellbeing Research Programme but with a small number of additional questions, as
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detailed in Annex A. Where possible, measures were the same as those collected at
Times 1 and 2 in the MEAO Prospective Study. Where items were collected at a
particular time point this is specified. The scales/items of relevance to the present
report are described in the following paragraphs.

Depressive symptoms

Self-reported depression was examined using the Patient Health Questionnaire-9
(PHQ-9) (Kroenke et al., 2001), the nine items of which are scored from zero to three
and summed to give a total score between zero and 27. The PHQ-9 gives various levels
of diagnostic severity, higher scores indicating higher levels of depression symptoms.

Psychological distress

The Kessler Psychological Distress Scale (K10) (Kessler et al., 2002) is a short 10-item
screening questionnaire that yields a global measure of psychological distress based on
symptoms of anxiety and depression experienced in the most recent four-week period.
Items are scored from one to five and are summed to give a total score between 10
and 50, with higher scores indicating greater levels of psychological distress.

Posttraumatic stress disorder

The Post Traumatic Stress Disorder Checklist — civilian version (PCL-C) (Weathers et al.,
1993) is a 17-item self-report measure designed to assess the symptomatic criteria of
PTSD according to the Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition (DSM-IV). The 17 questions of the PCL-C are scored from one to five and are
summed to give a total symptom severity score between 17 and 85, with higher scores
indicating increased severity.

Alcohol use and problem drinking

Alcohol use and problem drinking were examined using the Alcohol Use Disorders
Identification Test (AUDIT) (Saunders et al., 1993), a brief self-report screening
instrument developed by the World Health Organization. The instrument consists of 10
questions designed to discern the quantity and frequency of alcohol consumption,
possible symptoms of dependence, and reactions or problems related to alcohol. The
first eight questions use a five-item continuous scale (scored zero to four), while the
last two questions use a three-item scale (scored zero, two or four). A final score is
reached by summing across all 10 questions, with higher scores indicative of hazardous
and harmful alcohol use, as well as possible alcohol dependence. The AUDIT is widely
used in epidemiological and clinical practice for defining at-risk patterns of drinking
(Babor et al., 2001).

Anger symptoms

The five-item Dimensions of Anger Reaction Scale (Forbes et al., 2004) assesses anger
frequency, intensity and duration and its perceived negative impact on social
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relationships, as rated in the preceding four weeks. Responders were instructed to rate
the amount of time they had experienced each of the five symptoms of anger in the
preceding four weeks on a five-point Likert scale ranging from 1 ‘none of the time’ to 5
‘all of the time’. Items are summed to create a total score (from five to 25), with higher
scores indicating a higher frequency of anger.

Twelve-month suicidal ideation and behaviour

Twelve-month suicidal ideation and behaviour were assessed via four items that
looked specifically at suicidal thoughts, plans and attempts. Three of the items were
adapted from the National Survey of Mental Health and Wellbeing (Australian Bureau
of Statistics, 2008) and the final item was devised by researchers for use in the present
study.

Health symptoms

Items assessing current health symptoms were taken from the 2011 Australian Gulf
War Veterans’ Follow up Health Study (Sim et al., 2015). This 67-item adapted version
of a self-report symptom questionnaire, originally based on the Hopkins Symptom
Checklist (Derogatis et al., 1974), included respiratory, cardiovascular, musculoskeletal,
dermatological, gastrointestinal, genitourinary, neurological and cognitive symptoms.
For every symptom experienced in the preceding month, participants were also
required to provide an indication of symptom severity on a three-point Likert scale
(mild, moderate, severe). For the purpose of the present report, symptoms were
dichotomised as present or absent and severity was not assessed. A mean number of
health symptoms score was then calculated and used. Individual symptoms were not
investigated.

Pain

Items assessing pain intensity and disability were taken from the 2011 Australian Gulf
War Veterans’ Follow up Health Study (Sim et al., 2015). Participants were asked to
answer a series of questions on a scale of one to 10 about their current pain, worst
pain and average pain in the preceding six-month period. They were also asked to
indicate how much their pain had interfered with their daily activities, their
recreational and social activities, and their ability to work in the preceding six months.
Based on an algorithm by Von Korff et al. (1992), scores on these seven items were
categorised into the following grades of pain intensity and disability that were used:

e Grade 0 ‘pain free’

e Grade | ‘low disability — low intensity’

e Grade Il ‘low disability — high intensity’

e Grade lll ‘high disability — moderately limiting’
e Grade IV ‘high disability — severely limiting’.
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Body mass index

BMI was calculated as a function of responders’ self-reported weight and height
(weight (kg)/height (m)z). Using guidelines from the Australian Government
Department of Health (Department of Health, 2017), BMI scores were categorised as
‘underweight’ (<18.5), ‘normal’ (18.5-24.99), ‘pre-obese’ (25-29.99), ‘obese class 1’
(30-34.99), ‘obese class 2’ (35—-39.99) and ‘obese class 3’ (>40).

Length of service

At Time 1 (MEAO Prospective Study) participants were asked, ‘To the nearest year,
how long have/had you served with the Australian Defence Force as a Regular?’. They
entered the number of years they had served.

Number of deployments

At Time 1 (MEAO Prospective Study) participants were asked to report details of all
major operations they had been deployed on. The list of operations included warlike,
non-warlike, UN peacekeeping and peacemaking operations and humanitarian aid and
assistance operations. Participants were asked what country they deployed to, the
operation name, the year the deployment started, the number of times deployed in
that year and the total time deployed (in months). Number of deployments was
calculated from these variables.

Deployment experience

At Time 1 (MEAO Prospective Study) participants were asked, ‘Have you ever been on
an ADF operational deployment (warlike, peacekeeping, peace-monitoring or
humanitarian support)?’ They responded yes or no.

Lifetime exposure to traumatic events

Lifetime exposure to trauma was examined at Time 1 (MEAO Prospective Study) and
Time 3 (Impact of Combat Study) using questions adapted from the Composite
International Diagnostic Interview (CIDI) (World Health Organization, 1997) and
modified by McFarlane et al. (2011). Participants were asked to indicate whether or
not they had experienced the following traumatic events:

e direct combat

e life-threatening accident

e fire, flood, natural disaster

e witnessed someone badly killed or injured
® rape

e sexual molestation
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e serious physical attack or assault

e threatened/harassed without weapon

e threatened with weapon/ held captive/ kidnapped
e tortured or victim of terrorists

e domestic violence

e witnessed domestic violence

o find dead body

e witness suicide/attempted suicide

e child abuse — physical

e child abuse — emotional

e any other stressful event.

If they endorsed a traumatic experience, participants were asked the number of times
they were exposed to the event and the age of first and last exposure. Experiences
considered are taken from both potential traumatic exposures encountered in the ADF
(for example, direct combat) and events that might have occurred outside the ADF in
adulthood (for example, serious assault, terrorism) or in childhood (for example, child
physical abuse).

Traumatic deployment exposures

Time 3 (Impact of Combat Study) participants were presented with a list of traumatic
deployment exposures and asked to indicate how many times they had experienced
each one on deployment during their military career and since 2011. Response
categories ranged from ‘never’ to ‘10+ times’. Examples of events were exposure to
serious fear of encountering an IED, discharge of weapon in direct combat, and
handling or seeing dead bodies. Items in this section were drawn from the MEAO
Census Study (Dobson et al., 2012).

Environmental deployment exposures

Time 3 (Impact of Combat Study) participants were presented with a list of
environmental deployment exposures and asked to indicate how many times they had
experienced each one on deployment during their military career and since 2011.
Response categories ranged from ‘never’ to ‘10+ times’. Examples of events were
exposure to smoke and/or dust, fumes or fuels, chemicals, hazardous materials, local
food or water and noise. Items in this section were drawn from the MEAO Census
Study (Dobson et al., 2012).
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Traumatic brain injury

Traumatic brain injury was assessed using the Ohio State University Traumatic Brain
Injury Identification Method (OSU TBI-ID) (Corrigan & Bogner, 2007), which researchers
adapted for use in the current Programme. The OSU TBI-ID is a standardised measure
designed to elicit an individual’s lifetime history of traumatic brain injury. Questions
focused on the types of head or neck injuries incurred, the frequency of these injuries,
whether the injuries occurred during military service or deployment, the number of
times since 2011, symptoms experienced (for example, loss of consciousness, being
dazed and confused, loss of memory), age the first and last time the symptoms
occurred, frequency of symptoms, longest time knocked out or unconscious, loss of
consciousness related to a drug overdose or being choked, and the occurrence of
multiple blows to the head in relation to a history of abuse, contact sports or ADF
training/ deployment.

Post-concussive symptoms

Post-concussive symptoms were assessed using a modified version of the Post-
concussion Syndrome Checklist (Gouvier et al., 1992), which was used as part of the
2012 MEAO Health Study (Davy et al., 2012). This modified version of the scale
required participants to indicate the degree to which they had experienced a list of 11
symptoms in the preceding four weeks as a result of an injury to their head or neck.

Functioning

Functional impairment was assessed using the Sheehan Disability Scale (Sheehan,
1983), a five-item self-report measure of disability due to mental health symptoms in
three interrelated domains — work/school, social life and family life. The three items
assessing impairment in the three domains are scored from zero to 10 and can yield a
total global functional impairment score of between zero and 30.

(See Annex A for a comprehensive list and description of all measures included in the
Impact of Combat self-report survey.)

2.4.2 The Composite International Diagnostic Interview

Twelve-month and lifetime ICD-10 rates of the following mental disorders were
assessed using the CIDI 3.0: depressive episode, dysthymia, bipolar affective disorder,
panic attack, panic disorder, agoraphobia, social phobia, specific phobia, generalised
anxiety disorder, obsessive—compulsive disorder, posttraumatic stress disorder, adult
separation disorder, harmful alcohol use and dependence, suicidal ideation and
behaviour, and intermittent explosive disorder.

In this report individual ICD-10 disorder prevalence rates are presented with hierarchy
rules applied in order to be consistent with Australian national rates. Lifetime exposure
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to trauma was also examined as part of the PTSD module of the CIDI (Kessler & Ustun,

2004). All Criterion A events listed in the CIDI were examined.*

This range of mental disorders was the same as that presented by the 2007 National
Survey on Mental Health and Wellbeing (Slade et al., 2009) and was included in the
2010 Mental Health Prevalence and Wellbeing Study (McFarlane et al., 2011b).

2.4.3

Biological testing for the Impact of Combat Study was rolled out as part of the larger
Transition and Wellbeing Research Programme, with the aim of collecting all data
elements within four to six weeks for each eligible participant.

After being contacted by the research team, consenting participants were posted the

Biological testing

relevant paperwork and directed to the nearest suitable collection centre to have their

blood collected. Fifty-two millilitres of blood (two x 4.0 ml EDTA tubes, one x 6 ml Li
Hep tube, four x 8.5 ml serum tubes, one x 4 ml K2 EDTA tube) was drawn from each

participant in order to assess a range of markers. The following markers are included in
this report:

e liver enzyme

gamma GT

e metabolic

cholesterol

LDL cholesterol
HDL cholesterol
HBA1C

random glucose
triglycerides

e inflammatory and other markers

erythrocyte sedimentation rate
white cell count

interleukin 1b

interleukin 6

interleukin 10

TNF alpha

soluble interleukin-2 receptor alpha
C-reactive protein

brain-derived neurotrophic factor
cortisol.

“ Criterion A specifies that the event must involve actual or threatened physical threat to the self or others,

as well requiring that the person’s response involved intense fear, helplessness or horror.
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2.4.4 Neurocognitive assessment

Participants were assessed using the standard suite of LabNeuro and IntegNeuro tests
administered by the Brain Dynamics Centre at Westmead Millenium Institute. Tests
were conducted according to the Brain Resource International Database Methodology
(Version 3: May 2009) (Brain Resource International Database, 2009).

LabNeuro tests assessed electrophysiological responses to resting and active cognitive
states. Tasks were designed to activate certain cognitive functions, the resultant data
indicating electrical brain activity in response to the various stimuli. In contrast,
IntegNeuro tests assessed outward performance on a range of cognitive tasks (for
example, correct answers and number of errors). Importantly, participants may have
differed in electrophysiological activation whilst not differing in observable
performance.

A suite of tasks was administered to participants, although only the following two
paradigms are included in this report.

Quantitative electroencephalography

gEEG is a method of measuring electrical brain activity via electrode sensors placed on
the scalp. Electrodes are positioned across scalp locations corresponding to differential
regions of the underlying cerebral cortex (see Figure 2.4). Through high-powered
computer analytics these electrical brain signals can be deconstructed into specific
spectral frequency bands. The power [uV?] within each frequency band corresponds to
differential physiological brain states and indexes the stability of brain function and its
response to stimulation. In general terms, there are four primary spectral frequency
bands — beta, alpha, theta and delta (see Figure 2.5). These can be described as
follows:

e Beta (14 to 30Hz). Beta waves are high frequency and have been associated with
cortical excitability. They tend to be found predominantly in frontal or central
regions. Beta power increases with the level of brain activation. Studies have
found a positive correlation between beta power and underlying cortical
metabolism, supporting the suggestion that this frequency band is associated with
increased cortical activity. An overabundance of beta activity has been found to be
associated with certain forms of psychopathology, specifically anxiety disorders
(Kropotov, 2010).

e Alpha (8 to 13 Hz). Alpha rhythms tend to predominate in posterior regions
(occipital and parietal areas) in primary and secondary sensory areas of the brain.
During quiet wakefulness, the alpha rhythm is generally associated with a resting
or idle state of consciousness and decreases with the level of brain activation.
Alpha peak frequency also reflects working memory capacity. Abnormal levels and
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distributions of alpha rhythms have been found to be associated with various
psychopathologies, most prominently depression and anxiety disorders (Davidson,
1994, 1998; Heller & Nitschke, 1998; Nitschke, 1998).

Theta (4 to 7.5 Hz). Theta rhythms are considered slow wave and are commonly
observed in deep relaxation or sleep. In wakeful EEG recordings, however, theta
power has been found to be associated with attentional and memory processes
such as encoding and retrieval. Furthermore, the amount of frontline theta can
correlate with anxiety scores (Kropotov, 2010).

Delta (1 to 4Hz). Delta is the slowest waveband with the highest amplitudes in the
spectrum; it is commonly observed in deep sleep and is not generally prominent
during cognitive activity (Kropotov, 2010). Delta rhythms, generated in the
thalamus, appear in the EEG when cortical areas are disconnected from the
thalamic nuclei. They are usually present only during sleep, particularly the slow-
wave phase. The activity can be generated from either the thalamus or the cortex.

Figure 2.4 A qEEG electrode cap fitted in preparation for data acquisition (left) and

electrode locations on the scalp (right)
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Figure 2.5 The four primary qEEG frequency bands
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Event-related potential

ERP is an extension of electroencephalography and is a method of measuring brief
(sub-second) fluctuations in electrical brain activity that are directly associated with
specific sensory and cognitive processing events. Thus, unlike resting-state qEEG, ERP
methods are most commonly used to investigate cognition under active task
performance conditions (for example, perceptual and executive function tests). The
ERP waveform (see Figure 2.6) consists of positive (P) and negative (N) going amplitude
deflections (components), which typically peak within defined latency windows. In
general terms, early components (<200 ms post-stimulus presentation) reflect
preconscious sensory/perceptual processing events, whereas later components
(>200 ms) reflect conscious processing events, which are associated with increasingly
higher order cognitive functions (that is, effortful information retention, evaluation
and manipulation).

The P3wm component

The P3 component is a later latency positive-going amplitude deflection that typically
peaks 250 to 500 ms post-stimulus. It has been widely studied because of its close
association with higher order executive functions such as working memory. The P3
component is most commonly assessed at midline frontal (Fz), central (Cz) and parietal
(Pz) electrodes (Figure 2.6). The P3 amplitude deflection elicited during working
memory updating tasks is commonly referred to as the P3wm component. The
amplitude of the P3 is an indicator of efficiency of processing, whereby greater
amplitude reflects greater efficiency; thus, where working memory efficiency is
discussed in this report, this reflects changes or differences in P3 amplitude.
Furthermore, it should be noted that, while ERP data are used as a measure of working
memory in this study, no corresponding neuropsychological assessments of working
memory were included.

The 1-back working memory task

The 1-back task has been widely implemented in the study of working memory
function. The task requires participants to visually monitor a series of letters presented
one at a time and respond whenever a letter is identical to the one presented
immediately before (the target letter) (Figure 2.6). The sequencing of letters varies
randomly throughout the task (that is, the target letter occurs irregularly), so
performance requires participants to continually update working memory
representations on presentation of each new non-target letter (that is, the next
presented letter might be a matching target). In this way P3 amplitude deflections
elicited by non-target letters are used as an index of cognitive processing events
associated with working memory updating (P3wm).
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Figure 2.6 The 1-back working memory task (left), an ERP waveform (right) and P3wm
electrode locations (bottom)
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Note: For details of the full LabNeuro and IntegNeuro assessment suite administered to participants, see Annex A.

2.4.5 MRI assessment

A select group of participants (n = 75) who had previously completed a neurocognitive
assessment as part of the MEAO Prospective Study and were identified as having high

levels of combat and blast exposure (the mTBI Subgroup) were invited to participate in
additional structural and functional magnetic resonance imaging.

MRI assessments took approximately an hour to complete and were conducted at the
Brain Dynamic Centre, Westmead Millenium Institute, using the standardised Brain
Resource International Database protocol (Brain Resource International Database,
2009).

Structural MRI

Structural MRI, or sMRI, measures the volume of grey matter (neurons), white matter
(connections) and fluid-filled spaces in the brain. It also measures the local magnetic
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fields of water molecules in the brain. Water in different tissue types responds
differently to applied magnetic fields, and this enabled the measurement of structure
at the millimetre scale.

Structural MRI scans were done using parameters that allowed for two specific forms
of analysis: diffusion tensor imaging (DTI) and susceptibility weighted imaging (SWI).
These two forms of advanced imaging have been found to be differentially sensitive to
different aspects of cortical pathology and complement each other.

e DTlis a form of magnetic resonance imaging that is extremely sensitive to subtle
brain pathology, including axonal injury (Mac Donald et al., 2011). It provides an
objective, non-invasive measure of structural connectivity in the brain and deficits
in white matter that can be indicative of brain injury as well as psychopathology
(Mac Donald et al., 2011; Song et al., 2014; White et al., 2008).

e SWIis asimilarly sensitive complementary technique for identifying subtle
changes to brain pathology. It is particularly sensitive to bleeding in the grey and
white matter boundaries, allowing the detection of more subtle injuries (such as
micro-haemorrhages) that might not be picked up using conventional imaging
techniques.

Functional MRI

Functional MRI, or fMRI, monitors changes in blood flow in the brain that indicate
which areas are active during different tasks. It relies on the contrast between the
natural magnetic properties of oxygenated versus deoxygenated flow to provide a
measure of blood oxygen level-dependent (BOLD) signal change in regions of the
brain. Task-related changes in brain activity are measured at a time scale of about two
to three seconds and a spatial scale of one millimetre.

Functional MRI tasks

Data on functional MRI were acquired during cognitive tasks that paralleled some of
the paradigms from the EEG testing, thereby providing visualisation of processing to
complement other measures.

The following tasks were administered during the fMRI testing (Brain Resource
International Database, 2009).

e  GoNoGo. Subjects were repeatedly presented with the word ‘press’ (for 500
milliseconds) on the screen. They were instructed to press a response button, with
the index finger of each hand if the word appeared in the colour green but to not
respond if the word appeared in red. Speed and accuracy of responses were
equally stressed in the task instructions. This task tested the executive functions of
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the pre-frontal and orbito-frontal cortex —in particular, the ability to inhibit or
suppress well-learned and inappropriate automatic responses.

Oddball. Subjects were presented with a series of high and low tones at 75
decibels that lasted for 50 milliseconds (with rise and fall times of 5 ms). They
were instructed to ignore the low (‘background’) tones (presented at 500 Hz) and
to press, with the index finger of each hand, a response button only when they
heard high infrequent (‘target’) tones, which were presented at 1000 Hz. Speed
and accuracy of responses were equally stressed in the task instructions. The task
allowed for assessment of processing novel task-relevant information while
ignoring task-irrelevant information.

Emotion: conscious. Subjects were told they would see a different series of faces,
presented one at a time. They were instructed to pay attention to the faces
because they would be asked about them later on. This task assessed brain and
body perception of faces showing emotion (the face stimuli were from the ‘Gur’
set of emotions).

Emotion: non-conscious. Subjects were told they would see a series of different
faces presented in pairs but that the first face of each pair would be presented so
briefly as to be barely visible. They were told to pay attention because they would
be asked about the faces later on.

Working memory. This task consisted of a series of letters presented to the subject
on the computer screen. If the same letter appeared twice in a row (that is, a
‘target letter’), the subject was required to simultaneously press response buttons
with the index finger of each hand. Speed and accuracy of responses were equally
stressed in the task instructions. In addition, intermittent chequerboard stimuli
elicited ‘novelty P300a’ visual ERPs. The task is designed to assess sustained
attention and working memory. (For the full methodology, including a
comprehensive description of all the measures used in the survey, see Annex A.)
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3 Response rates and demographics

Response rates and basic cohort characteristics

e Atotal of 1350 members of the cohort who participated in the MEAO Prospective Health
Study (Times 1 and 2) were invited to participate in the Impact of Combat Study (Time 3). Of
these, 486 were Transitioned ADF members and 864 were still in the Regular ADF in 2015.
For the survey, there was a response rate of 26.5% for the Transitioned ADF and 49.9% for
the 2015 Regular ADF. When examined within each nested subgroup, the response rates
were similar.

e Impact of Combat Study responders were slightly older than non-responders and, among
the responders, those who had remained in the Regular ADF were slightly older than those
who had transitioned (M = 38.1 vs M = 35.6).

e  The distribution of Service was similar for responders compared with non-responders,
although transitioned responders were more likely than Regular serving responders to be
from the Army (87.1% vs 63.6%), while Regular serving responders were more likely to be
from the Air Force (29.0% vs 10.0%).

e  The distribution of sex was similar for responders compared with non-responders. Among
the responders, slightly more females remained in the Regular ADF (9.2% vs 5.0%).

e  The distribution of ranks among responders compared with non-responders was similar for
those who remained in the Regular ADF. The majority of responders were Non-
Commissioned Officers (63.4%); they were followed by Officers (26.7%) then Other Ranks
(9.9%).

° For those who had transitioned, the distribution of ranks was different for responders
compared with non-responders. Responders were more likely to be Non-Commissioned
Officers (51.4%) or Officers (11.4%) and less likely to be from Other Ranks (37.1%).

e  The distribution of medical fitness for responders compared with non-responders was
similar. The majority of Transitioned ADF (83.6%) and 2015 Regular ADF (86.6%) responders
were classified as fit.

Demographic characteristics
e  The majority of cohort members were in a relationship and living together (68.0%).

e  The majority of cohort members had completed educational qualifications at certificate
level or above (58.8%); about one-third had completed primary or secondary school only.
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Among those who had transitioned, 71.3% were in full- or part-time work, just under 10%
were on a sickness allowance or disability support pension, 7.0% were students, and 3.5%
were retired.

Ninety per cent of the cohort reported being in stable housing at the time of the survey,
this figure being slightly lower among those who had transitioned (87.0%).

A total of 27.1% of cohort members were DVA clients, 45.2% of those being transitioned.

The majority of the cohort had served in the Regular ADF for eight or more years and 20.7%
had served for less than eight years. The distribution of years of service in the Regular ADF
was markedly different among those cohort members who had transitioned, with nearly
half of those having served less than eight years.

Transitioned cohort members

The Transitioned ADF group comprised 44.3% Inactive Reservists, 30.4% who were Ex-
Serving, and 24.3% Active Reservists.

The largest group had transitioned three years previously (34.8%); a further 20.0% had
transitioned two years previously, and nearly a quarter had transitioned one year or less
previously.

The majority had discharged at their own request (68.7%); 8.7% reported a medical
discharge.

The most commonly reported reasons for transition were better civilian employment
prospects (9.6%) and the impact of service life on family (9.6%).

About two-thirds were in employment (65.2%), the majority working between 21 and 60
hours a week. The most common industries to be employed in were construction (17.3%)
and government administration and Defence (17.3%).

Just over one in three reported a period of unemployment for at least three months since
transition (34.8%).

In relation to DVA support, one in three (34.8%) reported treatment support of some kind
(White or Gold Card).

Almost half reported no ex-service organisation engagement, with 17.4% reporting a single
ESO engagement. Similarly, 53.0% had no voluntary organisation involvement, with
approximately 15% having engagement with at least one voluntary group.

A very small number reported having been arrested (4.3%); no one reported imprisonment.

The Impact of Combat Study followed up a deployed cohort of ADF members (the
MEAO Deployed Cohort) who were participants in the MEAO Prospective Study, in
which the cohort members were assessed before deployment (Time 1) and on their
return from deployment (Time 2). The Impact of Combat Study constitutes the third
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follow-up of the cohort. Table 3.1 summarises the demographic characteristics of the
initial MEAO Prospective Study (Times 1 and 2) and the final Impact of Combat Study
(Time 3) populations. Because members of the cohort might or might not have
transitioned from the ADF by the third instance of data collection, population
demographics are also presented for the MEAO Deployed Cohort according to whether
cohort members had transitioned (Transitioned ADF) or remained in the Regular ADF
(2015 Regular ADF).

This chapter discusses the basic demographic characteristics of the MEAO Deployed
Cohort at Times 1 and 2 (MEAO Prospective Study) and Time 3 (Impact of Combat
Study) and the response rates for the Impact of Combat Study overall and each of the
individual study components (self-report survey, CIDI, blood collection, neurocognitive
assessment, MRI). The basic characteristics of responders and non-responders are also
compared, and a more detailed exploration of the demographic profile of the MEAO
Deployed Cohort and each nested subsample is presented.

3.1 Demographic characteristics of the MEAO Deployed Cohort
invited populations at Times 1 and 2 (MEAO Prospective Study)
and Time 3 (Impact of Combat Study)

The mean age of the MEAO Deployed Cohort at Times 1 and 2 was 28.9 years,
increasing to 35.0 years at Time 3. Members of the cohort who had transitioned by
Time 3 were slightly younger than those who remained in the Regular ADF (M = 32.5 vs
M =36.3). As would be expected, the distribution of age across categories changed
between Times 1 and 2 and Time 3, consistent with the natural ageing of the cohort.

At Times 1 and 2 the cohort consisted primarily of Army members (74.5%), followed by
Air Force (18.0%); the smallest proportion were from the Navy (7.6%). The distribution
of services among the cohort was similar at Time 3 (Army, 74.0%; Air Force, 20.7%;
Navy, 5.3%), although there were some differences between those who had
transitioned and those who remained in the Regular ADF: a greater proportion of the
cohort who had transitioned were Army members (88.7% vs 65.7%) and a smaller
proportion were Air Force members (7.8% vs 28.0%).

The majority of the cohort were males, and this distribution did not change between
Times 1 and 2 (91.9%) and Time 3 (92.7%). Again, there was a small difference in the
distribution of sex for those who had transitioned compared with those who remained
in the Regular ADF, there being a slightly smaller proportion of females in the
Transitioned ADF group (4.5% vs 8.8%).

At Times 1 and 2 the majority of the cohort were Other Ranks (45.4%) or Non-
Commissioned Officers (39.4%); Officers made up the smallest proportion, at 15.2%.

IMPACT OF COMBAT STUDY: Impact of Combat Report 49



The distribution of ranks in the cohort had changed at Time 3, consistent with career
progression among the cohort. At Time 3 Non-Commissioned Officers comprised the
largest proportion (47.6%); they were followed by Other Ranks (29.4%) and Officers
(17.6%). There was a substantial difference in the distribution of ranks for those who
had transitioned compared with those who remained in the Regular ADF: a much
larger proportion of those who had transitioned were from Other Ranks (56.2% vs
14.4%), and a smaller proportion were Non-Commissioned Officers (35.2% vs 54.5%) or
Officers (6.6% vs 23.7%).

Table 3.1 Demographics of the MEAO Deployed Cohort invited populations at Times 1 and
2 (Prospective Study) and Time 3 (Impact of Combat Study)
PrToi;?JZsctlivingtﬁ:dy Impact of (Ilonrfbit follow-up
pre- and post-deployment Transitioned ADF 2015 Regular ADF Total
n=3074 n =486 n=_864 n=1350

n % (95% Cl) n % (95% Cl) n % (95% Cl) n % (95% Cl)
Mean age (SE) 28.9(0.1) 32.5(0.4) 36.3(0.3) 35.0(0.2)
Age group
18-27 1698 55.2 (53.5-57.0) 161 | 33.1(28.9-37.3) 101 11.7 (9.5-13.8) 262 | 19.4(17.3-21.5)
28-37 853 27.7 (26.2-29.3) 230 | 47.3(42.9-51.8) 428 | 49.5(46.2-52.9) 658 | 48.7 (46.1-51.4)
38-47 418 13.6 (12.4-14.8) 58 | 11.9(9.1-14.8) | 239 | 27.7(24.7-30.6) | 297 | 22.0(19.8-24.2)
48-57 94 3.1(24-3.7) 2 45(2.7-6.4) 86| 10.0(8.0-11.9) | 108 8.0 (6.6-9.4)
58+ 9 0.3 (0.1-0.5) 15 3.1 (1.5-4.6) 10 1.2 (0.4-19) 25 1.9 (1.1-2.6)
Missing 2 0.1(0.0-0.2) 0 0.0 0 0.0 0 0.0
Service
Navy 233 76(66-85) | 17 35(19-5.1) 54 6.3 (4.6-7.9) 71 53 (4.1-6.5)
Army 2289 |  745(72.9-76.0) | 431 | 88.7(859-915) | 568 | 65.7(62.6-68.9) | 999 | 74.0(71.7-76.3)
Air Force 552 18.0 (16.6-19.3) 38 78(54-102) | 242 | 28.0(25.0-31.0) | 280 | 20.7 (18.6-22.9)
Sex
Male 2824 91.9 (90.9-92.8) 464 | 95.5(93.6-97.3) 788 | 91.2(89.3-93.1) 1252 | 92.7 (91.4-94.1)
Female 250 81(72-9.0) | 22 45 (2.7-6.4) 76| 8.8(6.9-10.7) 98 7.3 (5.9-8.6)
Rank
OFFR 467 | 152(139-165) | 32 6.6(44-88) | 205 | 23.7(20.9-26.6) | 237 | 17.6 (15.5-19.6)
NCO 1212 39.4(37.7-41.2) 171 | 35.2(30.9-39.4) 471 | 545(51.2-57.8) 642 | 47.6 (44.9-50.2)
Other 1395 |  45.4(436-47.1) | 273 | 56.2(51.8-60.6) | 124 | 14.4(12.0-16.7) | 397 | 29.4 (27.0-31.8)
Missing - -1 10 2.1(0.8-3.3) 64 7.4(5.7-9.2) 74 5.5 (4.3-6.7)
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3.2 Response rates for each component in the cross-sectional
MEAO Deployed Cohort and subgroups for Transitioned ADF
and the 2015 Regular ADF

Figures 3.1, 3.2 and 3.3 show cohort attrition over study time points for the survey,
biological testing results and neurocognitive assessment components of the Impact of
Combat Study.

As Figure 3.1 shows, 1871 participants completed the survey at Time 1, 1324 of whom
went on to complete the Time 2 survey. Nineteen participants who completed a survey
at Time 2 did not complete one at Time 1. Of the 1324 participants who completed
both a Time 1 and a Time 2 survey, 472 also completed a survey at Time 3, giving them
a data point for the survey at every time point. Eighty-eight participants completed a
survey at both Time 1 and Time 3 (but not Time 2), nine completed a survey at Time 2
and Time 3 (but not Time 1) and five only completed a Time 3 survey.’?

Figure 3.1 Survey responders for the MEAO Deployed Cohort

TIME 1 TIME 2 TIME 3
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As Figure 3.2 shows, 599 participants completed biological testing at Time 1, and 348
of them went on to complete at Time 2. Nine participants who completed blood
testing at Time 2 did not complete at Time 1. Of the 348 participants who completed

* A small number of individuals who were on the Study Roll for the MEAO Prospective Study but who were
non-responders at Time 1 and Time 2 were included in the Impact of Combat Study. These individuals have
only Time 3 data.
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both Time 1 and Time 2 blood testing, 64 also completed at Time 3, providing data
points for all three time points. Thirty-eight participants completed blood testing at
both Time 1 and Time 3 (but not Time 2) and nine participants only completed at
Time 3.°

Figure 3.2 Biological testing responders for the MEAO Deployed Cohort
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As Figure 3.3 shows, 274 participants completed neurocognitive testing at Time 1; 167
of them went on to complete the neurocognitive testing at Time 2, and 51 completed

at all three time points. Thirty-three participants completed neurocognitive testing at

both Time 1 and Time 3 (but not Time 2) and two participants only completed at

Time 3.7

® A small number of individuals who were eligible for biological testing in the MEAO Prospective Study but
were non-respondents at Time 1 and Time 2 completed biological testing in the Impact of Combat Study.
These individuals have only Time 3 biological test data.

7 A small number of individuals who were eligible for neurocognitive testing in the MEAO Prospective Study
but were non-respondents at Time 1 and Time 2 completed neurocognitive testing in the Impact of Combat
Study. These individuals have only Time 3 neurocognitive test data.
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Figure 3.3 Neurocognitive testing responders for the MEAO Deployed Cohort
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Table 3.2 shows response rates for the Impact of Combat Study, for the MEAO
Deployed Cohort and for each nested subgroup (Combat Zone Subgroup, Combat Role
High-risk Subgroup, mTBI Subgroup). A total of 1350 members of the cohort who
participated in the MEAO Prospective Study (Times 1 and 2) were invited to participate
in the Impact of Combat Study (Time 3). Of these, 486 were transitioned and 864
remained in the Regular ADF. For the survey component of this Impact of Combat
Study, there was a response rate of 26.5% for the Transitioned ADF members of the
cohort and a much higher 49.9% of the 2015 Regular ADF members. When examined
within each nested subgroup, the pattern was similar.

Response rates for the CIDI were calculated as a proportion of the sample who were
Impact of Combat Study responders (since being a responder determined eligibility for
a CIDl invitation). Response rates for all other study components were calculated as a
proportion of the subsample invited to complete that specific study component. In
general, response rates for the CIDI and other outcome measures were successively
higher among each nested subgroup as a result of their being nested, as well as the
increasingly intensive directed follow-up within each subsample.

For the CIDI component of the study, response rates were higher overall, primarily
because of the more intensive contact protocol implemented. Among the cohort as a
whole, just under half of the Transitioned ADF members who participated in the study
completed a CIDI. This was higher than among the 2015 Regular ADF members, where
about one-fifth of those who participated completed a CIDI.
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A total of 6.6% of Transitioned and 27.0% of Regular serving cohort members who
were eligible to complete biological testing (Combat Zone Subgroup, Combat Role
High-risk Subgroup, mTBI Subgroup) were responders. This pattern was similar for the
nested subgroups. A total of 22.0% of Transitioned and 40.0% of Regular serving cohort
members who were eligible to complete neurocognitive testing (Combat Role High-risk
Subgroup and mTBI Subgroup) were responders. Finally, 42.9% of eligible Transitioned
and 50.0% of eligible Regular serving cohort members (mTBI Subgroup) were
responders for the MRl component of the study.
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Table 3.2 Cross-sectional response rates for study components in the MEAO Deployed Cohort and nested subgroups, according to whether
members had transitioned from or remained in the Regular ADF in 2015
MEAO Deployed Cohort Combat Zone Subgroup Combat Role High-risk Subgroup mTBI Subgroup
n=1350 n =563 n =247 n=75
Transitioned ADF 2015 Regular ADF Transitioned ADF 2015 Regular ADF Transitioned ADF 2015 Regular ADF Transitioned ADF 2015 Regular ADF
n =486 n =864 n =244 n=319 n=82 n=165 n=21 n=>54
n | %(95%Cl) n | %(95%Cl) n | %(95%Cl) n | %(95% Cl) n | %(95%Cl) n | %(95%Cl) n | %(95% Cl) n | %(95%Cl)
Survey 129 26.5 431 49.9 49 20.1 135 423 15 18.3 66 40.0 7 333 28 51.9
(22.6-30.5) (46.6-53.2) (15.1-25.1) (36.9-47.7) (9.9-26.7) (32.5-47.5) (13.2-53.5) (38.5-65.2)
CIDI2 71 48.6 95 20.9 37 56.1 83 52.2 17 60.7 45 54.9 5 50.0 14 46.7
(40.5-56.7) (17.1-24.6) (44.1-68.0) (44.4-60.0) (42.6-78.8) (44.1-65.6) (19.0-81.0) (28.8-64.5)
Biological - - - - 16 6.6 86 27.0 7 85 4 26.7 2 95 18 333
testing (35-9.7) (22.1-31.8) (2.5-14.6) (19.9-33.4) (0.0-22.1) (20.8-45.9)
Neurocogpnitive - - - - - - - - 18 22.0 66 40.0 7 333 25 46.3
testing (13.0-30.9) (32.5-47.5) (13.2-53.5) (33.0-59.6)
MRI - - - - - - - - - - - - 9 42.9 27 50.0
(21.7-64.0) (36.7-63.3)

a. As a proportion of responders to any component. One person completed wave 3 CIDI that did not respond to anything at Time 1 and was excluded from other analyses (in CTSB).
Notes: Unweighted data. Response rates presented are calculated as the proportion of those invited to participate in the study.




3.3 Unweighted demographic characteristics of non-responders and
responders in the MEAO Deployed Cohort among those who had
transitioned and those who remained in the Regular ADF in 2015

Table 3.3 shows the demographic characteristics of the MEAO Deployed Cohort
responders and non-responders according to whether they had transitioned or
remained in the Regular ADF in 2015.

Table 3.3 Unweighted demographic characteristics of non-responders and responders in
the MEAO Deployed Cohort in Transitioned ADF and 2015 Regular ADF

Non-responders Responders
Transitioned ADF 2015 Regular ADF Transitioned ADF 2015 Regular ADF
n =346 n =430 n =140 n=434

n % (95% Cl) n % (95% Cl) n % (95% CI) n % (95% Cl)
Mean age (SE) 31.3(0.4) 345 (0.4) 35.6(0.9) 38.1(0.4)
Age group
18-27 125 | 36.1(31.1-41.2) 68 | 15.8(12.4-19.3) 36 | 25.7(18.5-33.0) 33 7.6 (5.1-10.1)
28-37 169 48.8 (43.6-54.1) 237 | 55.1(50.4-59.8) 61 | 43.6(35.4-51.8) 191 44.0 (39.3-48.7)
38-47 38 11.0(7.7-14.3) 94 | 21.9(18.0-25.8) 20 14.3(8.5-20.1) | 145 | 33.4(29.0-37.8)
48-57 9 2.6 (0.9-4.3) 29 6.7 (4.4-9.1) 13 9.3(4.5-14.1) 57 | 13.1(10.0-16.3)
58+ 5 1.4(0.2-2.7) 2 0.5(0.0-1.1) 10 7.1(2.9-11.4) 8 1.8(0.6-3.1)
Service
Navy 13 3.8(1.8-5.8) 22 5.1(3.0-7.2) 4 2.9(0.1-5.6) 32 7.4(4.9-9.8)
Army 309 | 89.3(86.1-92.6) 292 | 67.9(635-723) | 122 | 87.1(81.6-92.7) | 276 | 63.6(59.1-68.1)
Air Force 24 6.9 (4.3-9.6) 116 | 27.0(22.8-31.2) 14| 100(5.0-15.0) | 126 | 29.0(24.8-33.3)
Sex
Male 331 | 95.7(935-97.8) 394 | 91.6(89.0-94.2) 133 | 95.0(91.4-98.6) | 394 | 90.8(88.1-93.5)
Female 15 4.3(2.2-6.5) 36 8.4 (5.8-11.0) 7 5.0 (1.4-8.6) 40 9.2 (6.5-11.9)
Rank
OFFR 16 4.6 (2.4-6.8) 89 | 20.7(16.9-24.5) 16 | 114(6.2-16.7) | 116 | 26.7(22.6-30.9)
NCO 99 | 28.6(23.9-33.4) 196 | 45.6 (40.9-50.3) 72| 51.4(431-59.7) | 275 | 63.4(58.8-67.9)
Other 221| 63.9(58.8-68.9) 81| 18.8(15.1-22.5) 52 | 37.1(29.1-45.1) 43 9.9(7.1-12.7)
Missing 10 2.9(1.1-4.7) 64 | 14.9(11.5-18.2) 0 0.0 0 0.0
Medical fitness?
Fit 278 | 80.3(76.2-84.5) 318 | 74.0(69.8-78.1) 117 | 83.6(77.4-89.7) | 376 | 86.6(83.4-89.8)
Unfit 58 16.8 (12.8-20.7) 48 | 11.2(8.2-14.1) 22 15.7 (9.7-21.7) 55 12.7(9.5-15.8)
Missing 10 2.9(1.1-4.7) 64 | 14.9(115-18.2) 1 0.7 (0.0-2.1) 3 0.7 (0.0-1.5)

a. For details of the reclassification of Medical Employment Classification (MEC) to medical fithess, see the Glossary.
Notes: Unweighted data. Response rates presented are calculated as the proportion of those invited to participate in the study.

Impact of Combat Study responders were slightly older than non-responders and,
among responders, those who remained in the Regular ADF were slightly older than
those who had transitioned (M = 38.1 vs M = 35.6). The distribution of Services was
similar for responders compared with non-responders, there being again a difference
between those who remained in the Regular ADF compared with those who had
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transitioned. Transitioned responders were more likely to be from the Army compared
with Regular serving responders (87.1% vs 63.6%), while Regular serving responders
were more likely to be from the Air Force (29.0% vs 10.0%). The distribution of sex was
similar for responders compared with non-responders. Among responders, slightly
more females remained in the Regular ADF (9.2% vs 5.0%). The distribution of ranks
among responders compared with non-responders was similar for those who remained
in the Regular ADF, the majority of responders being Non-Commissioned Officers
(63.4%), followed by Officers (26.7%) then Other Ranks (9.9%). For those who had
transitioned, the distribution of ranks was different for responders compared with
non-responders. Responders were more likely to be Non-Commissioned Officers
(51.4% vs 28.6%) or Officers (11.4% vs 4.6%) and less likely to be from Other Ranks
(37.1% vs 63.9%). Finally, the distribution of medical fitness for responders compared
with non-responders was similar: the majority of Transitioned ADF (83.6%) and 2015
Regular ADF (86.6%) responders were classified as fit.

3.4 Other characteristics of the MEAO Deployed Cohort

Table 3.4 shows further unweighted demographic characteristics of the MEAO
Deployed Cohort responders as at Time 3. The majority of cohort members were in a
relationship and living together (68.0%); a further 11.7% were in a relationship but
living apart, and just 13.7% were not in a relationship.

The majority of the cohort had completed educational qualifications of certificate level
or above (58.8%); about one-third had completed primary or secondary school only.

Only 71.3% of those who had transitioned were in full- or part-time work; just under
10% were on a sickness allowance or disability support pension, 7.0% were students,
and 3.5% were retired. The main source of income among the Transitioned ADF was a
wage or salary (69.6%); about 10% reported being on some form of pension or
compensation. Ninety per cent of the cohort reported being in stable housing at the
time of the survey; this figure was slightly lower among those who had transitioned
(87.0%).
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Table 3.4

Demographic characteristics in the MEAO Deployed Cohort for Transitioned ADF
and 2015 Regular ADF

Transitioned ADF 2015 Regular ADF Total
n=115 n=397 n=>512

Demographic characteristics n % (95% CI) n % (95% ClI) n % (95% CI)
Relationship status
In a relationship and living together 78 67.8 (59.3-76.4) | 270 68.0 (63.4-72.6) 348 68.0 (63.9-72.0)
In a relationship not living together 9 7.8(2.9-12.7) 51 12.8(9.6-16.1) 60 11.7 (8.9-14.5)
Not in a relationship 19 16.5(9.7-23.3) 51 12.8 (9.6-16.1) 70 13.7 (10.7-16.6)
Education
Primary/secondary school 37 32.2(236-40.7) | 140 35.3(30.6-40.0) 177 34.6 (30.5-38.7)
Certificate 23 | 200(127-27.3) | 84 212(17.1-25.2) | 107 20.9 (17.4-24.4)
Diploma 31 | 27.0(188-351) | 62 15.6 (12.0-19.2) 93 18.2 (14.8-21.5)
University 16 139(7.6-20.2) | 85 21.4(17.4-254) | 101 19.7 (16.3-23.2)
Employment status
Full-/ part-time paid work 82 71.3(63.0-79.6) | 397 | 100.0(100.0-100.0) 479 93.6 (91.4-95.7)
Unpaid work 1 0.9 (0.0-2.6) - - 1 0.2 (0.0-0.6)
Unemployed/looking for work 1 0.9 (0.0-2.6) - - 1 0.2 (0.0-0.6)
Unemployed - sickness 11 9.6 (4.2-14.9) - - 11 2.1(0.9-3.4)
allowance/disability support pension
Student 8 7.0 (2.3-11.6) - - 8 1.6 (0.5-2.6)
Retired 4 3.5(0.1-6.8) - - 4 0.8 (0.0-1.5)
Main source of income
Wage/salary/own business/partnership 80 69.6 (61.2-78.0) | 397 100.0 (100.0-100.0) 477 93.2 (91.0-95.4)
Age pension 6 5.2(1.2-9.3) - - 6 1.2(0.2-2.1)
Invalidity service pension 4 3.5(0.1-6.8) - - 4 0.8 (0.0-1.5)
VEA/SRCA/MRCA compensation 2 1.7 (0.0-4.1) - - 2 0.4 (0.0-0.9)
Dividends/interest/investments 0 0(0.0-0.0) - - 0 0(0.0-0.0)
Other pension/benefit/allowance 6 5.2(1.2-9.3) - - 6 12(0.2-2.1)
Superannuation 4 35(0.1-6.8) - - 4 0.8(0.0-1.5)
Other 4 35(0.1-6.8) - - 4 0.8 (0.0-1.5)
Stable housing
No 6 5.2 (1.2-9.3) 7 1.8(0.5-3.1) 13 2.5(1.2-3.9)
Yes 100 | 87.0(80.8-93.1) | 361 90.9(88.1-93.8) | 461 90.0 (87.4-92.6)

Note: Missing — 2015 Regular ADF: relationship status 25 (6.3%), education 26 (6.5%), stable housing 29 (7.3%);

Transitioned ADF: relationship status 9 (7.8%), education 8 (7.0%), employment 8 (7.0%), main income 9 (7.8%), stable housing 9 (7.8%).

Table 3.5 shows the service characteristics of the cohort. Overall, 27.1% of the cohort
were DVA clients, although among those cohort members who had transitioned this
proportion was much higher, with 45.2% DVA clients. The majority of the cohort had
served in the Regular ADF for eight or more years; 20.7% had served for less than eight
years. The distribution of years of service in the Regular ADF was markedly different
among cohort members who had transitioned, approximately half having served less

than eight years.
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Table 3.5 Service characteristics in the MEAO Deployed Cohort for Transitioned ADF and

2015 Regular ADF

Transitioned ADF 2015 Regular ADF Total
n=115 n=2397 n=>512

Service characteristics n % (95% CI) n % (95% CI) n % (95% CI)
DVA status

DVA client 52 45.2 (36.1-54.3) 87 21.9(17.8-26.0) 139 27.1(23.3-31.0)
Not DVA client 56 48.7 (39.6-57.8) 255 64.2 (59.5-68.9) 311 60.7 (56.5-65.0)
Time in Regular ADF2

1 months — 3.9 years 2 1.7 (0.0-4.1) 0 0.0 (0.0-0.0) 2 0.4 (0.0-0.9)
4-7.9 years 56 48.7 (39.6-57.8) 48 12.1(8.9-15.3) 104 20.3(16.8-23.8)
8-11.9 years 15 13.0 (6.9-19.2) 99 24.9(20.7-29.2) 114 22.3(18.7-25.9)
12-15.9 years 8 7.0 (2.3-11.6) 78 19.6 (15.7-23.6) 86 16.8 (13.6-20.0)
16-19.9 years 2 1.7 (0.0-4.1) 43 10.8 (7.8-13.9) 45 8.8(6.3-11.2)
20+ years 22 19.1 (11.9-26.3) 104 26.2 (21.9-30.5) 126 24.6 (20.9-28.3)

a. Either 2015 Regular ADF or on discharge from Regular ADF service.

Note: Missing — 2015 Regular ADF: DVA status: 55 (13.9%), time in Regular ADF 25 (6.3%); Transitioned: DVA status 7 (6.1%), time in

Regular ADF 10 (8.7%).

Table 3.6 shows the transition characteristics of those members of the cohort who had
transitioned by 2015. Among them, 44.3% were Inactive Reservists, 30.4% were Ex-
Serving and 24.3% were Active Reservists. When asked the number of years since
transition, three years previously was the most commonly reported category (34.8%); a
further 20.0% had transitioned two years previously, and nearly one-quarter had
transitioned a year or less before. The majority of these cohort members had
discharged at their own request (68.7%); 8.7% reported a medical discharge.

The most commonly reported reasons for transition were better civilian employment
prospects (9.6%) and the impact of service life on family (9.6%). Further, 7.8% cited
posting issues (such as not being happy with the location) as their main reason for
leaving, followed by mental health problems (7.0%), work not exciting or challenging
enough (5.2%), inability to plan life outside of work (4.3%),
harassment/bullying/discrimination (3.5%) and physical health problems (3.5%).
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Table 3.6 Transition characteristics in the MEAO Deployed Cohort for Transitioned ADF

Transitioned ADF
n=115

Transition characteristics n % (95% ClI)
Serving status
Ex-serving 35 30.4 (22.0-38.8)
Reservist
Active Reservist 28 24.3(16.5-32.2)
Inactive Reservist 51 44.3 (35.3-53.4)
Years since transition
0 14 12.2 (6.2-18.2)
1 18 15.7 (9.0-22.3)
2 23 20.0 (12.7-27.3)
3 40 34.8(26.1-43.5)
4 7 6.1 (1.7-10.5)
5+ 0 0.0 (0.0-0.0)
Type of discharge/resignation
Compulsory age 5 4.3(0.6-8.1)
Own request 79 68.7 (60.2-77.2)
Unsuitable for further training 1 0.9 (0.0-2.6)
End of fixed period 3 2.6 (0.0-5.5)
End of initial enlistment period/return of service obligation 5 4.3(0.6-8.1)
Limited tenured appointment (officers) 0 0.0 (0.0-0.0)
Not offered re-engagement 0 0.0(0.0-0.0)
Accepted voluntary redundancy 0 0.0 (0.0-0.0)
Compassionate grounds 0 0.0 (0.0-0.0)
Non-voluntary discharge — administrative 0 0.0 (0.0-0.0)
Medical discharge 10 8.7 (3.5-13.8)
Other 2 1.7 (0.0-4.1)
Main reason for transition
Better employment prospects in civilian life 11 9.6 (4.2-14.9)
Lack of promotion prospects 1 0.9 (0.0-2.6)
Inability to plan life outside of work 5 4.3(0.6-8.1)
Impact of service life on family 11 9.6 (4.2-14.9)
Pressure from family 1 0.9 (0.0-2.6)
Didn’t want to be away from home 2 1.7(0.0-4.1)
Pregnancy 0 0.0 (0.0-0.0)
Posting issues (e.g. unhappy with location or nature of postings) 9 7.8(2.9-12.7)
Too many deployments 0 0.0 (0.0-0.0)
Not enough deployments 0 0.0(0.0-0.0)
Experiences on deployment 2 1.7 (0.0-4.1)
Work not exciting or challenging enough 6 5.2(1.2-9.3)
Dissatisfaction with pay 0 0.0 (0.0-0.0)
Personal experience of harassment/ bullying/ discrimination in the ADF 4 35(0.1-6.8)
Personal experience of violence in the ADF 1 0.9 (0.0-2.6)
Disciplinary action or criminal offence 0 0.0 (0.0-0.0)
Service terminated 0 0.0 (0.0-0.0)
Physical health problems 4 3.5(0.1-6.8)
Mental health problems 8 7.0 (2.3-11.6)
Other 5 4.3(0.6-8.1)

Note: Missing — serving status 1 (0.9%), years since transition 7 (6.1%), type of discharge/resignation 10 (8.7%), main reason for transition

45 (39.1%).
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Table 3.7 provides details of civilian employment among the Transitioned members of
the MEAO Deployed Cohort. About two-thirds of these members were in employment
(65.2%), the majority of them working between 21 and 60 hours a week. The most
common industries for them to be employed in were construction (17.3%) and
government administration and Defence (17.3%). A smaller proportion reported being
employed in mining (10.7%), health and community services (8.0%) and emergency
services (8.0%). Transport and storage (6.7%) and retail (5.3%) were the next most
common. Just over one in three Transitioned members of the cohort reported a period
of unemployment of at least three months since transition (34.8%). In relation to DVA
support, one in three (34.8%) reported treatment support of some form (White or
Gold Card), the majority of these being White Cards.

Table 3.8 shows rates of ex-service organisation engagement and incarceration among
the Transitioned members of the MEAO Deployed Cohort. Almost half of these
members reported no ex-service organisation engagement and 17.4% reported a single
ESO engagement. Similarly, 53.0% had no voluntary organisation involvement and
approximately 15% reported engagement with at least one voluntary group.

A very small number of these members reported having been arrested (4.3%). No one
reported imprisonment.
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Table 3.7 Civilian employment and DVA support in the MEAO Deployed Cohort for

Transitioned ADF

Transitioned ADF
n=115

Civilian employment and DVA support n % (95% ClI)
Civilian employment
Employed 75 65.2 (56.5-73.9)
Not employed 30 26.1(18.1-34.1)
Hours worked in preceding week 2
0-20 hours 4 5.3(0.2-10.4)
21-40 hours 29 38.7 (27.6-49.7)
41-60 hours 36 48.0 (36.7-59.3)
61-80 hours 3 4.0 (0.0-8.4)
80-plus hours 1 1.3(0.0-3.9)
Civilian employment industry @
Agriculture, forestry and fishing 3 4.0(0.0-8.4)
Mining 8 10.7 (3.7-17.7)
Manufacturing 0 0.0 (0.0-0.0)
Electricity, gas and water supply 3 4.0 (0.0-8.4)
Construction 13 17.3 (8.8-25.9)
Wholesale trade 1 1.3(0.0-3.9)
Retail trade 4 5.3(0.2-10.4)
Accommodation, cafes and restaurants 2 2.7(0.0-6.3)
Transport and storage 5 6.7 (1.0-12.3)
Communication services 1 1.3(0.0-3.9)
Finance and insurance 0 0.0 (0.0-0.0)
Property and business services 2 2.7(0.0-6.3)
Government administration and Defence 13 17.3 (8.8-25.9)
Education 2 2.7(0.0-6.3)
Health and community services 6 8.0(1.9-14.1)
Cultural and recreational services 2 2.7(0.0-6.3)
Personal and other services 3 4.0(0.0-8.4)
Emergency services 6 8.0(1.9-14.1)
Unemployment: at least 3-month period since transition
Yes 40 34.8(26.1-43.5)
No 66 57.4 (48.4-66.4)
DVA support since transition
Treatment support (White or Gold Card) 40 34.8(26.1-43.5)
White Card 37 32.2(23.6-40.7)
Gold Card 3 2.6 (0.0-5.5)

a: Proportion of Employed Transition ADF only.

Note: Missing - civilian employment 10 (8.7%), hours worked 2 (2.7%), industry 1 (1.3%), unemployment 9 (7.8%).
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Table 3.8 ESO engagement and incarcerations in the MEAO Deployed Cohort for
Transitioned ADF

Transitioned ADF
n=115

Criterion n % (95% CI)
No. of ex-service organisations joined
None 57 49.6 (40.4-58.7)
1 20 17.4(10.5-24.3)
2 6 5.2(1.2-9.3)
3 1 0.9 (0.0-2.6)
4 0 0.0 (0.0-0.0)
5-plus 0 0.0 (0.0-0.0)
No. of other voluntary groups joined
None 61 53.0 (43.9-62.2)
1 9 7.8(2.9-12.7)
2 8 7.0 (2.3-11.6)
3 1 0.9 (0.0-2.6)
4 1 0.9 (0.0-2.6)
5-plus 0 0.0 (0.0-0.0)
Incarcerations since transition
Arrested 5 4.3(0.6-8.1)
Imprisoned 0 0.0 (0.0-0.0)

Note: Missing — Ex-service organisations: 31 (27.0%), other organisations 35 (30.4%).
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4 Longitudinal health status of the MEAO
Deployed Cohort

Mental health

e  For all mental health measures, there were small to moderate increases in symptoms over
time and, correspondingly, small to moderate increases in the proportion of the cohort with
subsyndromal or probable disorder.

Depressive symptoms

e  Average depressive symptoms were low in the cohort at all times but did increase with
time, the largest change occurring between Times 2 and 3 (M =2.5vs M =5.1).

e  The majority of cohort members fell below both screening and epidemiological cut-offs for
probable depressive episodes at Time 1 (91.5%), Time 2 (86.2%) and Time 3 (66.7%), there
being a steady increase in the proportion with subsyndromal and probable disorder over
time. At Time 3, 27.9% of the cohort were subsyndromal and 5.4% had probable depressive
episodes.

Psychological distress

e  Average psychological distress symptoms were low in the cohort at all times. They were
relatively stable between Time 1 (M = 13.4) and Time 2 (M = 13.8) and increased at Time 3
(M =16.6).

e  The majority of the MEAO Deployed Cohort fell below both screening and epidemiological
cut-offs for probable psychological distress at Time 1 (84.1%), Time 2 (79.4%) and Time 3
(69.6%). The proportion of cohort members who were subsyndromal increased from Time 1
(12.1%) to Time 2 (16.6%), then remained stable at Time 3 (16.4%).

e Inthe case of probable disorder, a different pattern was observed: the proportion of cohort
members with probable psychological distress did not change between Time 1 (3.7%) and
Time 2 (4.0%) but increased dramatically at Time 3 (14.0%).

Posttraumatic stress symptoms

e There were small increases in mean posttraumatic stress symptoms in the cohort from Time
1 (M =20.0) to Time 2 (M = 22.3) and again at Time 3 (M = 25.3).

e  The majority of cohort members scored below subsyndromal and probable disorder cut-offs
at Time 1, Time 2 and Time 3.

e  The proportion of the cohort with subsyndromal posttraumatic stress symptoms nearly
doubled from Time 1 (7.1%) to Time 2 (13.4%) and increased again, to 21.7%, at Time 3. The
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proportion of the cohort with probable PTSD was very low at all three time points but
showed the same pattern of increase over time (Time 1, 0.2%; Time 2, 1.7%; Time 3, 3.6%).

Alcohol use and problem drinking

e  There was very little change in mean AUDIT scores over time in the cohort, with no change
from Time 1 (M = 6.3) to Time 2 (M = 6.3) and only a small increase at Time 3 (M = 6.6).

e  Almost three-quarters of the cohort were below subsyndromal and probable alcohol
disorder cut-offs at Time 1 (71.2%) and Time 2 (72.1%), falling slightly, to 67.5%, at Time 3.
Almost one-third of the cohort scored above the screening cut-off on the AUDIT at Time 1
(28.1%), Time 2 (26.0%) and Time 3 (29.6%).

e  Rates of probable alcohol disorder were extremely low in the cohort but showed a pattern
of increasing over time (Time 1, 0.7%; Time 2, 1.9%; Time 3, 2.9%).

Anger symptoms

° Mean anger scores increased over time (Time 1, M = 6.7; Time 2, M = 7.3; Time 3, M = 8.5).
The proportion of participants with problematic anger also increased steadily from Time 1
through to Time 3 (Time 1, 5.5%; Time 2, 11.6%; Time 3, 19.2%).

Suicidality

e The proportion of cohort members with any suicidality increased slightly from Time 1 (2.2%)
to Time 2 (3.6%) and increased dramatically at Time 3 (12.7%).

e No members of the cohort reported formulating a suicide plan or attempting suicide at
Time 1 or Time 2; at Time 3, 2.6% of the cohort reported making a plan and 1.0% had made
an attempt.

Lifetime and 12-month ICD-10 disorder

e  Overall, members of the cohort who had transitioned reported higher lifetime and 12-
month rates of each ICD-10 mental disorder class compared with those who remained in
the Regular ADF.

e  Almost 80% of cohort members who had transitioned in 2015 met criteria for any lifetime
ICD-10 mental disorder; this compares with two-thirds (66.7%) of those who remained in
the Regular ADF. Alcohol (Transitioned ADF, 59.7%; 2015 Regular ADF, 47.4%) and anxiety
disorders (Transitioned ADF, 55.6%; 2015 Regular ADF, 32.5%) were the most prevalent
lifetime disorder classes for the cohort, the rates of affective disorders being lower
(Transitioned ADF, 37.5%; 2015 Regular ADF, 18.4%).

e Lifetime rates of PTSD in the cohort were 29.2% for members who had transitioned and
13.2% for those who remained in the Regular ADF.

e  One in two members of the cohort who had transitioned met criteria for a mental disorder
in the preceding 12 months compared with about one in five of those who remained in the
Regular ADF.
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e  Anxiety disorders were the most prevalent 12-month disorders in the cohort: 41.7% of
members who had transitioned and 18.4% of those who were still regular serving members
met ICD-10 criteria.

e  The most common 12-month affective disorder in the cohort was depressive episodes
(Transitioned ADF, 9.7%; 2015 Regular ADF, 4.4%); this was followed by bipolar affective
disorder (Transitioned ADF, 8.3%; 2015 Regular ADF, 2.6%).

e  The most common 12-month anxiety disorder type in members of the cohort who had
transitioned was PTSD (22.2%); this was followed by panic attacks (15.3%) and agoraphobia
(12.5%). A slightly different pattern was observed among cohort members who remained in
the Regular ADF, with panic attacks (10.5%) being the most common 12-month anxiety
disorder in this group, followed by PTSD (7.0%).

e  Rates of 12-month alcohol disorders were low in the cohort and were more commonly
reported among members who had transitioned. The most common 12-month alcohol
disorder class was alcohol dependence (Transitioned ADF, 9.7%; 2015 Regular ADF, 3.5%).

Physical health

e  The mean number of physical health symptoms reported increased from Time 1 (M =7.7,
SE = 0.4) to Time 2 (M = 10.4, SE = 0.5) and was higher again at Time 3 (M = 12.8, SE = 0.5).

e  The majority of participants in both populations reported experiencing Grade | pain
intensity and disability (Transitioned ADF, 55.9%; 2015 Regular ADF, 62.6%).

e A higher proportion of those who had transitioned (9.7%) reported the highest grade of
pain intensity and disability (Grade IV); this compared with only 5.9% of those who
remained in the Regular ADF.

e  Over 50% of participants fell within the pre-obese range (53.7%) at Time 1. The proportion
increased to almost 60% (58.9%) at Time 2 and was higher still at Time 3 (66.3%).

e Just over a third of participants (34.7%) were in the normal weight range at Time 1. The
proportion decreased at Time 2, to 26.3%, and reduced again at Time 3 (24.2%).

Biological measures

e  Overall, biological outcomes were well within the normal ranges for a healthy population
and only small changes were observed in the outcomes measured. For a number of markers
no changes were found, although there were some consistent patterns of change across
groups of measures.

e  The liver enzyme gamma GT showed an increase from Time 1 to Time 2 then decreased to
fall in the middle of that range at Time 3.

e  Of the metabolic indices, LDL cholesterol was stable from Time 1 to Time 2 and increased
slightly at Time 3. Mean total HDL cholesterol and triglycerides were stable at all three time
points.
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e Mean HBA1C showed a trend towards decreasing over time, while mean random glucose
stayed relatively stable over time.

e  Of the inflammatory markers, ESR showed a trend towards increasing over time, while
mean white cell count was relatively stable over time.

° Interleukin 1b, interleukin 10 and SIL-2RA all decreased over time.

e A number of markers — Interleukin 6 (IL-6), tumour necrosis factor alpha (TNF alpha),
C-reactive protein (CRP), cortisol and brain-derived neurotrophic factor (BDNF )— showed a
pattern of increase between Time 1 and Time 2 and a subsequent decrease at Time 3.

4.1 Mental health outcomes

This section provides a detailed summary of the patterns of self-reported psychological
distress, alcohol consumption and alcohol-related problems, PTSD, depression, anger
and suicidality among MEAO Deployed Cohort members at the three time points:

e  MEAO Prospective Study pre-deployment assessment (Time 1)
e  MEAO Prospective Study post-deployment assessment (Time 2)
e Impact of Combat Study five-year follow-up (Time 3).

Only participants with data for all three time points are included in the longitudinal
analyses.

The key measures used are as follows:

e psychological distress — the Kessler Psychological Distress Scale (K10), a short,
easily administered screening instrument for psychological distress

e  posttraumatic stress symptoms — the Posttraumatic Stress Disorder Checklist —
civilian version, or PCL-C, a 17-item scale for measuring PTSD symptoms

e alcohol use and problem drinking — the Alcohol Use Disorders Identification Test,
or AUDIT, a brief self-report instrument that is widely used in epidemiological and
clinical practice for defining at-risk patterns of drinking

e depressive symptoms — the Patient Health Questionnaire-9, or PHQ-9, the nine-
item depression module of the questionnaire

e anger symptoms — the five-item Dimensions of Anger Reaction Scale, assessing
anger frequency, intensity and duration and anger’s perceived negative impact on
social relationships in the preceding four weeks
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e  suicidality — a short, four-item measure examining suicidal thoughts, plans and
attempts, adapted from the National Survey of Mental Health and Wellbeing
(Australian Bureau of Statistics, 2008).

Further details of how these measures are scored are provided in the relevant sections
of this chapter.

Two sets of cut-offs on the K10, PCL-C and AUDIT — the optimal epidemiological cut-off
and the optimal screening cut-off — were developed as part of the Mental Health
Prevalence and Wellbeing Study (McFarlane et al., 2011b) and are used in the present
report. The epidemiological cut-offs give the ‘closest estimate of the true prevalence of
30-day ICD-10 disorder as measured by the CIDI’ (McFarlane et al., 2011b, p. 103). The
screening cut-offs reflect a broader spectrum of moderate to severe symptoms rather
than diagnosable disorder, allowing for potential early intervention. These screening
cut-offs maximise potential identification of true cases but include a larger proportion
of ‘false positives’ than the epidemiological cut-offs. Screening cut-offs are also
reported in this section.

In the present report, where scores on the relevant measures are above the optimal
screening cut-off but below the optimal epidemiological cut-off, this is referred to as
‘subsyndromal’; where scores on the relevant measures are above both the optimal
screening and the epidemiological cut-offs, this is referred to as ‘probable disorder’.
For anger symptoms and suicidality there are no screening or epidemiological cut-offs.

4.1.1 Depressive symptoms (PHQ-9)

This section looks at depressive symptomatology reported by the MEAO Deployed
Cohort longitudinally across the three-time points mentioned —the MEAO Prospective
Study pre-deployment assessment (Time 1), the MEAO Prospective Study post-
deployment assessment (Time 2) and the Impact of Combat Study five-year follow-up
(Time 3).

The nine items forming the depression module of the Patient Health Questionnaire
were designed to correspond with the nine criteria used to form a diagnosis of DSM-IV
depressive disorder (Kroenke et al., 2001). Participants rated the severity of each
symptom item over the preceding two weeks on a four-point (that is, zero to 3) Likert
scale. Items were then summed to generate a continuous measure of depressive
symptoms (with possible scores ranging from zero to 27). The PHQ-9 is widely used and
has shown strong psychometric properties, including high diagnostic validity, internal
consistency and test-retest reliability (Kroenke et al., 2001; Manea et al., 2012;
Wittkampf et al., 2007).

In addition to a mean score, two sets of cut-off values derived from the 2010 Regular
ADF Mental Health Prevalence and Wellbeing Study were used — an optimal
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epidemiological cut-off of 18 (probable disorder) and an optimal screening cut-off of 6
(subsyndromal disorder). The optimal screening cut-off is the value that maximises the
sum of the sensitivity and specificity (the proportion of those with and without an
affective disorder who are correctly classified) and can be used to identify individuals
who might need care. The epidemiological cut-off is much more stringent and is
therefore used as an indicator of probable disorder.

Table 4.1 and Figure 4.1 show mean depressive symptoms on the Patient Health
Questionnaire in the MEAO Deployed Cohort over time. There was a significant
increase in mean PHQ scores over time (F(2,424) = 142.65; p <.0001). Mean PHQ scores
were low but increased slightly from Time 1 to Time 2 (M =1.6,SE=0.1and M = 2.5,
SE = 0.2 respectively) then more than doubled again at Time 3 (M = 5.1, SE = 0.3).

Table 4.1 and Figure 4.2 show depressive symptom status in the MEAO Deployed
Cohort over time. When the data were examined according to screening and
epidemiological cut-offs, a similar pattern was observed. The vast majority of the
MEAO Deployed Cohort fell below both the screening and the epidemiological cut-off
points at Time 1 and Time 2 (Time 1, 91.5%; Time 2, 86.2%). At Time 3 the proportion
reduced to 66.7% of the entire cohort.

Of the very small proportion of participants who scored above the screening cut-off at
Time 1 (8.4%), 7.7% were subsyndromal and a very small 0.7% reported symptoms
suggestive of probable disorder. The proportion of participants who were
subsyndromal increased to 12.4% at Time 2 and more than doubled at Time 3 (27.9%).
The proportion of participants with probable disorder doubled at Time 2 (1.4%) and
was greater again at Time 3 (5.4%).

Table 4.1 Depressive symptoms (PHQ-9) in the MEAO Deployed Cohort (n = 426) over

time
Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of

pre-deployment) post-deployment) Combat follow-up)

n % (95% Cl) n % (95% Cl) n % (95% Cl)
No disorder (below both screening and 390 91.5(88.9-94.2) 367 86.2 (82.9-89.4) 284 | 66.7(62.2-71.1)
epi cut-offs)
Subsyndromal (above screening cut-off 33 7.7 (5.2-10.3) 53 12.4 (9.3-15.6) 119 27.9(23.7-32.2)
but below epi cut-off)
Probable disorder (above both 3 0.7 (0.0-1.5) 6 1.4(0.3-2.5) 23 54(3.3-7.5)
screening and epi cut-offs)
Mean score (M, SE) 1.6(0.1) 25(0.2) 5.1(0.3)

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.
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Figure 4.1 Mean depressive symptoms in the MEAO Deployed Cohort over time
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4.1.2  Psychological distress (K10)

This section provides a detailed summary of the pattern of psychological distress
reported by the MEAO Deployed Cohort longitudinally across the three-time points —
the MEAO Prospective Study pre-deployment assessment (Time 1), the MEAO
Prospective Study post-deployment assessment (Time 2) and the Impact of Combat
Study five-year follow-up (Time 3).

The K10 is a 10-item screening questionnaire for psychological distress that was
developed for use in the US National Health Interview Survey (Kessler et al., 2002).
Originally designed as a short, easily administered screen for psychological distress, it is
typically used to inform and complement clinical interviews and to quantify levels of
distress in those who are in particular need of treatment. It is commonly used in
mental health screening in the ADF.

Responders were instructed to rate the amount of time they had experienced one of
10 emotional states during the preceding four weeks (for example, tired for no good
reason, nervous, hopeless, depressed). The 10 questions are scored from 1 to 5, the
responder must indicate how often they have been feeling that way using one of the
following response options: ‘all of the time’ (5), ‘most of the time’, ‘some of the time’,
‘a little of the time’ or ‘none of the time’ (1). Scores for the 10 questions are then
summed to give a total score from 10 to 50.

In addition to a mean score, two sets of cut-offs derived from the 2010 Regular ADF
Mental Health Prevalence and Wellbeing Study were used in this part of the study.

Psychometric analysis of the K10 indicated different optimal screening cut-offs for
affective disorder (19) and anxiety disorder (17) (McFarlane et al., 2011b). In order to
most effectively capture both disorders, the conservative optimal screening cut-off of
17 was used. This cut-off can be used to identify individuals who might need care
(subsyndromal disorder). To ascertain the level of probable disorder in the population,
a more stringent epidemiological cut-off of 25 was applied.

Table 4.2 and Figure 4.3 show mean psychological distress on the K10 in the MEAO
Deployed Cohort over time. There was a significant increase in mean K10 scores over
time (F(2,430) = 40.93, p <.0001). Mean K10 scores were similar at Time 1 and Time 2
(M =13.4,SE=0.2 and M = 13.8, SE = 0.2 respectively) and were higher at Time 3 (M =
16.6, SE=0.4).

Table 4.2 and Figure 4.4 show psychological distress status in the MEAO Deployed
Cohort over time. When the data were examined according to subsyndromal and
probable disorder cut-offs, a similar pattern was apparent. The majority of the MEAO
Deployed Cohort were below the K10 screening cut-off at both Time 1 and Time 2
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(84.3% and 79.4% respectively). At Time 3 this proportion reduced to 69.7% of the
cohort.

Of the small proportion above the screening cut-off at Time 1, 12.0% had
subsyndromal symptom levels, while a further 3.7% had symptom levels indicative of
probable disorder. The proportion of those who were subsyndromal increased to
16.7% at Time 2, then remained relatively stable at Time 3 (16.4%). The proportion of
the MEAO Deployed Cohort with symptom levels indicating probable disorder did not
increase at Time 2 (3.9%) but increased dramatically at Time 3, to 13.9%.

Table 4.2 Psychological distress (K10) in the MEAO Deployed Cohort (n = 432) over time

Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of

pre-deployment) post-deployment) Combat follow-up)

n % (95% Cl) n % (95% Cl) n % (95% Cl)
No disorder (below both screening and 364 84.3(80.8-87.7) 343 79.4 (75.6-83.2) 301 | 69.7(65.3-74.0)
epi cut-offs)
Subsyndromal (above screening cut-off 52 12.0 (9.0-15.1) 72 16.7 (13.2-20.2) 71 | 16.4(12.9-19.9)
but below epi cut-off)
Probable disorder (above both 16 3.7(1.9-5.5) 17 3.9(2.1-5.8) 60 | 13.9(10.6-17.2)
screening and epi cut-offs)
Mean score (SE) 13.4(0.2) 13.8(0.2) 16.6 (0.4)

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.

Figure 4.3 Mean psychological distress in the MEAO Deployed Cohort over time
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Figure 4.4 Psychological distress status in the MEAO Deployed Cohort over time
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4.1.3  Posttraumatic stress symptoms (PCL-C)

This section provides a detailed summary of the pattern of posttraumatic stress
symptoms reported by the MEAO Deployed Cohort longitudinally across the three time
points —the MEAO Prospective Study pre-deployment assessment (Time 1), the MEAO
Prospective Study post-deployment assessment (Time 2) and the Impact of Combat
Study five-year follow-up (Time 3).

Responders were instructed to indicate how much they were bothered by each
symptom in the preceding month by using one of the following response options: ‘not
atall’ (1), ‘a little bit’ (2), ‘moderately’ (3), ‘quite a bit’ (4) and ‘extremely’ (5). The 17—
item PCL-C was used instead of the PCL-5 (PCL for DSM-5) in order to allow
comparisons to be made with the 2010 Regular ADF cohort. Additional questions
relating to DSM-5 PTSD were included in the survey but are not discussed here.

The 17 questions of the PCL-C are scored from 1 to 5 and are summed to give a total
score from 17 to 85.

In addition to mean PCL-C scores, an optimal screening cut-off of 29 (subsyndromal
disorder) and an optimal epidemiological cut-off of 53 (probable disorder) were used.
These cut-offs were derived from the 2010 Regular ADF Mental Health Prevalence and
Wellbeing Study.

Table 4.3 and Figure 4.5 show mean posttraumatic stress symptoms on the PCL-C in
the MEAO Deployed Cohort over time. There was a significant increase in mean PCL-C
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scores over time (F(2,409) = 102.73, p <.0001). Mean PCL-C scores increased slightly
from Time 1 (M = 20.0, SE = 0.3) to Time 2 (M = 22.3, SE = 0.4) and then again at Time 3
(M=25.3,SE=0.5).

Table 4.3 and Figure 4.6 show posttraumatic stress symptom status in the MEAO
Deployed Cohort over time. When the data were examined according to subsyndromal
and the more stringent probable disorder cut-off points, a similar pattern emerged.
The majority of participants reported PTSD symptomatology that placed them below
both the screening and the epidemiological cut-offs at Time 1 (92.7%) and Time 2
(84.9%). At Time 3 the proportion decreased to 74.7%.

Table 4.3 Posttraumatic stress symptoms (PCL-C) in the MEAO Deployed Cohort (n = 411)

over time
Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of
pre-deployment) post-deployment) Combat follow-up)
n % (95% Cl) n % (95% Cl) n % (95% Cl)
No disorder (below both screening and 381 92.7 (90.2- 349 84.9(81.5-88.4) 307 | 74.7(70.5-78.9)
epi cut-offs) 95.2)
Subsyndromal (above screening cut-off 29 7.1(4.6-9.5) 55 13.4(10.1-16.7) 89 21.7 (17.7-25.6)
but below epi cut-off)
Probable disorder (above both 1 0.2 (0.0-0.7) 7 1.7 (0.5-3.0) 15 3.6 (1.8-5.5)
screening and epi cut-offs)
Mean score (M, SE) 20.0(0.3) 22.3(0.4) 25.3(0.5)

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.

Figure 4.5 Mean posttraumatic stress symptoms in the MEAO Deployed Cohort over time

30

253

25

20.0
20

15

Mean

10

(€]

H Pre-deployment  ® Post-deployment B Impact of Combat

IMPACT OF COMBAT STUDY: Impact of Combat Report 75




Figure 4.6 Posttraumatic stress symptom status in the MEAO Deployed Cohort over time
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When considering the small proportion of participants who scored above the screening
cut-off at Time 1 (7.3%), 7.1% were subsyndromal and a further 0.2% exhibited
symptomatology indicative of probable PTSD. The proportion of participants who were
subsyndromal increased to 13.4% at Time 2 and increased again to 21.7% at Time 3.

The proportion of participants in the MEAO Deployed Cohort with probable PTSD
increased steadily from Time 1 through to Time 3 (Time 1, 0.2%; Time 2, 1.7%; Time 3,
3.6%), although the numbers are very low.

4.1.4  Alcohol use and problem drinking (AUDIT)

This section presents a detailed summary of the pattern of self-reported alcohol use
and problem drinking reported by the MEAO Deployed Cohort longitudinally across the
three-time points — the MEAO Prospective Study pre-deployment assessment (Time 1),
the MEAO Prospective Study post-deployment assessment (Time 2) and the Impact of
Combat Study five-year follow-up (Time 3).

The AUDIT (Saunders et al., 1993) is a brief self-report instrument that is widely used in
epidemiological and clinical practice for defining at-risk patterns of drinking. It was
developed by the World Health Organization for the primary care setting after an
extensive six-nation validation trial that included Australia (Babor et al., 2001).

The AUDIT examines the quantity and frequency of alcohol consumption, possible
symptoms of dependence, and reactions or problems related to alcohol. The first eight
questions use a five-item continuous scale (scored 0 to 4) while the last two questions
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use a three-item scale (scored 0, 2 or 4). A final score is reached by summing across all
10 questions.

The ADF has used the AUDIT as an educational, epidemiological and clinical tool since
the start of the ADF Mental Health Strategy. It was officially recognised as a tool to

‘... identify people whose drinking may pose a risk to their health, or who are already
experiencing alcohol related problems, including dependence’ in ADF Health Bulletin
number 15/03 (Defence Health Services, 2003). It has been part of the Post
Operational Psychological Screen (POPS) process since its introduction in 1999 (Steele
& Fogarty, 2017) and in 2010 was used in the ADF Mental Health Prevalence and
Wellbeing Study to examine self-reported alcohol use and problems in the entire ADF.

In addition to mean AUDIT scores, an optimal screening cut-off of 8 (subsyndromal
disorder) and an optimal epidemiological cut-off of 20 (probable disorder) were used.
These cut-offs were derived from the 2010 Regular ADF Mental Health Prevalence and
Wellbeing Study.

Table 4.4 and Figure 4.7 show AUDIT data on alcohol use and problem drinking in the
MEAO Deployed Cohort over time. While there was a significant increase in mean
AUDIT scores during the period (F(2,414) = 6.72, p = 0.002), this was very small. Mean
AUDIT scores were the same at Time 1 and Time 2 (M = 6.3, SE = 0.2) and were very
similar at Time 3 (M = 6.6, SE = 0.2).

Table 4.4 and Figure 4.8 show data on alcohol use and problem drinking status in the
MEAO Deployed Cohort over time. When proportions were examined according to
screening and epidemiological cut-off scores, the following patterns emerged. Almost
three-quarters of the MEAO Deployed Cohort fell below both the screening and the
epidemiological cut-off points at Time 1 (71.2%) and Time 2 (72.1%); the proportion
reduced slightly at Time 3 (67.5%).

Table 4.4 Alcohol use and problem drinking (AUDIT) in the MEAO Deployed Cohort
(n = 416) over time

Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of

pre-deployment) post-deployment) Combat follow-up)

n % (95% Cl) n % (95% Cl) n % (95% Cl)
No disorder (below both screening and 296 71.2 (66.8-75.5) 300 72.1(67.8-76.4) 281 | 67.5(63.0-72.0)
epi cut-offs)
Subsyndromal (above screening cut-off 117 28.1(23.8-32.4) 108 26.0 (21.7-30.2) 123 29.6 (25.2-34.0)
but below epi cut-off)
Probable disorder (above both 3 0.7 (0.0-1.5) 8 1.9(0.6-3.2) 12 2.9(1.3-4.5)
screening and epi cut-offs)
Mean score (M, SE) 6.3(0.2) 6.3(0.2) 6.6 (0.3)

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.
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Figure 4.7 Mean alcohol use and problem drinking in the MEAO Deployed Cohort over
time
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At Time 1, 28.8% of the MEAOQ Deployed Cohort scored above the screening cut-off.
The overwhelming majority of these individuals reported subsyndromal symptom
levels (28.1%) and a further 0.7% reported symptom levels indicative of probable
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disorder. The proportion of individuals with subsyndromal symptomatology was
relatively stable at Time 2 (26.0%) and Time 3 (29.6%).

The proportion of the MEAO Deployed Cohort with symptom levels indicating probable
alcohol disorder, although low, increased over time (Time 1, 0.7%; Time 2, 1.9%;
Time 3, 2.9%).

4.1.5 Anger symptoms (DAR-5)

This section summarises the anger symptoms reported by the MEAO Deployed Cohort
longitudinally across the three time points —the MEAO Prospective Study pre-
deployment assessment (Time 1), the MEAO Prospective Study post-deployment
assessment (Time 2) and the Impact of Combat Study five-year follow-up (Time 3).

The five-item Dimensions of Anger Reaction Scale (Forbes et al., 2004) assesses anger
frequency, intensity and duration and anger’s perceived negative impact on social
relationships, as rated over the preceding four weeks. Iltems are summed to create a
total score (range 5 to 25), with higher scores indicating a higher frequency of anger.
This scale has been used with Australian Vietnam veterans and US Afghanistan and Iraq
veterans and shows strong uni-dimensionality and high levels of internal consistency
and criterion validity (Forbes et al., 2004).

Responders were instructed to rate the amount of time they had experienced each of
the five symptoms of anger over the preceding four weeks on a five-point scale ranging
from 1 ‘none of the time’ to 5 ‘all of the time’. In addition to the total score, a mean
score for each of the individual anger items is presented as well as a cut-off of 12 to
indicate problematic anger. There are no screening or epidemiological cut-offs for this
measure.

Table 4.5 shows mean anger symptoms and the proportion of people with problematic
anger on the DAR-5 in the MEAO Deployed Cohort over time. There was a significant
increase in mean DAR-5 scores over time (F(2,420) = 47.70, p <.0001). Total mean
anger scores increased at each time point (Time 1, M =6.7, SE=0.1; Time 2, M =7.3,
SE =0.2; Time 3, M = 8.5, SE = 0.2). Figure 4.9 illustrates this.

The proportion of participants who had problematic anger also increased steadily from
Time 1 through to Time 3 (Time 1, 5.5%; Time 2, 11.6%; Time 3, 19.2%).
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Table 4.5 Mean anger symptoms and proportion with problem anger (DAR-5) in the
MEAO Deployed Cohort (n = 422) over time
Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of
pre-deployment) post-deployment) Combat follow-up)
Anger symptoms M SE M SE M SE
Mean score 6.7 0.1 7.3 0.2 8.5 0.2
n % (95% Cl) n % (95% Cl) n % (95% Cl)
Problem anger (total > 12) 23 5.5 (3.3-7.6) 49 | 11.6(8.6-14.7) 81 | 19.2(15.4-23.0)

Note: Where an SE is reported as 0.0, note that this is the rounded figure (rounded to 0).

Figure 4.9
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This section summarises suicidality (suicidal ideation, plans and attempts) reported by
the MEAO Deployed Cohort longitudinally across the three separate time points — the

MEAO Prospective Study pre-deployment assessment (Time 1), the MEAO Prospective
Study post-deployment assessment (Time 2) and the Impact of Combat Study five-year

follow-up (Time 3).

Twelve-month self-reported suicidal ideation and behaviour in the population was

examined using four questions:

e  Suicidal ideation. In the last 12 months, have you ever felt that your life was not

worth living?
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e  Suicidal ideation. In the last 12 months, have you ever felt so low that you thought
about committing suicide?

e Suicide plan. In the last 12 months, have you made a suicide plan?
e  Suicide attempt. In the last 12 months, have you attempted suicide?

In addition to presenting the proportion of the cohort who reported each individual
item, the proportion reporting any of the items is also shown. There are no screening
or epidemiological cut-offs for this measure.

Table 4.6 shows data for suicidality over time in the MEAO Deployed Cohort. The
proportion of participants who endorsed any of the suicide items listed in the survey
(“any suicidality’) increased from Time 1 (2.2%) to Time 2 (3.6%) and increased
dramatically at Time 3, to 12.7%. A total of 1.9% of participants reported that their life
was not worth living at Time 1; this proportion almost doubled (3.6%) at Time 2 and
noticeably increased at Time 3, to 12.2%. A smaller proportion of participants reported
that they felt so low that they thought about committing suicide at Time 1 (1.0%); the
proportion increased slightly at Time 2 (1.4%) and notably at Time 3 (7.7%). Although
no one reported formulating a suicide plan or attempting suicide at either Time 1 or
Time 2, at Time 3 2.6% of members reported making a suicide plan and 1.0% of
members reported attempting suicide.

Table 4.6 Suicidality in the MEAO Deployed Cohort (n = 417) over time

Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of

pre-deployment) post-deployment) Combat follow-up)
Suicidality n % (95% Cl) n % (95% Cl) n % (95% Cl)
Felt life not worth living 8 | 1.9(0.6-32) 15 3.6(1.8-5.4) 51 | 12.2(9.1-15.4)
Felt so low thought about committing suicide 4 1.0(0.0-1.9) 6 1.4(0.3-2.6) 32 7.7(5.1-10.2)
Made a suicide plan 0 0.0 0 0.0 11 2.6(1.1-4.2)
Attempted suicide 0 0.0 0 0.0 4 1.0(0.0-1.9)
Any suicidality 9 2.2(0.8-3.6) 15 3.6 (1.8-5.4) 53 | 12.7(9.5-15.9)

4.1.7 Lifetime and 12-month CIDI mental disorders

This section examines lifetime and 12-month ICD-10 mental disorders in the MEAO
Deployed Cohort according to whether members had transitioned or remained in the
Regular ADF in 2015.

The section shows rates for three classes of ICD-10 mental disorder — anxiety disorder,
affective disorder and alcohol disorder. PTSD is separated out in order to demonstrate
how it differs from other anxiety disorders. PTSD is classed with anxiety disorders
within the ICD-10 classification system, but it is now a separate category in the
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Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5)
(McFarlane, 2014).

Table 4.7 shows the lifetime and 12-month raw rates of ICD-10 anxiety disorders,
affective disorders, alcohol disorders and PTSD for the MEAO Deployed Cohort
according to whether members had transitioned or remained in the Regular ADF in
2015. Of those who had transitioned, 79.2% met criteria for any ICD-10 mental
disorder in their lifetime, compared with 66.7% of those who remained in the Regular
ADF. When considering 12-month disorder rates, half of those who had transitioned
compared with 21.9% of those who remained in the Regular ADF met criteria for any
mental disorder class in the preceding 12 months.

Alcohol (59.7%) and anxiety disorders (55.6%) were the most prevalent lifetime
disorder classes for members of the cohort who had transitioned, with lower rates of
affective disorder (37.5%) and PTSD (29.2%). This was also the case for those who
remained in the Regular ADF: 47.4% of participants reported any alcohol disorder and
32.5% reported any anxiety disorder, the rates for both affective disorder (18.4%) and
PTSD (13.2%) being lower. Members who had transitioned reported higher rates of
each disorder class compared with those who remained in the Regular ADF.

Anxiety disorder (41.7%) was the most prevalent 12-month disorder class among
members who had transitioned, with lower rates of affective disorder (19.4%) and
alcohol disorder (16.7%). A total of 22.2% of those who had transitioned met criteria
for 12-month PTSD compared with only 7.0% among those who remained in the
Regular ADF. The most prevalent 12-month disorder class among members who
remained in the Regular ADF was anxiety disorder (18.4%), with lower rates of
affective disorder (7.0%) and alcohol disorder (4.4%). Again, those who had
transitioned reported higher rates of each 12-month disorder class compared with
those who remained in the Regular ADF.

Affective disorders

This section looks at rates of lifetime and 12-month ICD-10 affective disorder in the
MEAO Deployed Cohort. Three types of affective disorder were included:

e Depressive episodes. These are a characteristic of a major depressive disorder and
require that an individual has suffered from depressed mood lasting a minimum of
two weeks, with associated symptoms or feelings of worthlessness, lack of
appetite, difficulty with memory, reduced energy, low self-esteem, concentration
problems and suicidal thoughts. Depressive episodes can be mild, moderate or
severe. All three are included under the same heading. Hierarchy rules were
applied to depressive episodes such that a person could not have met criteria for a
hypomanic or manic episode.
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e  Dysthymia. This is a chronic or pervasive disturbance of mood lasting several years
that is not sufficiently severe or in which the depressive episodes are not
sufficiently prolonged to warrant a diagnosis of a depressive disorder. Hierarchy
rules were applied to dysthymia such that to have this disorder a person could not
have met criteria for a hypomanic or manic episode and could not have reported
episodes of severe or moderate depression in the first two years of dysthymia.

e Bipolar affective disorder. This is associated with fluctuations of mood that are
significantly disturbed. The fluctuations are markedly elevated on some occasions
(hypomania or mania) and can be markedly lowered on others (depressive
episodes). A diagnosis of bipolar affective disorder was applied in this study if an
individual met criteria for mania or hypomania in the preceding 12 months, as
follows:

— Hypomanic episodes last at least four consecutive days and are considered
abnormal to the individual. These episodes are characterised by increased
activity, talkativeness, elevated mood, disrupted concentration, decreased
need for sleep and disrupted judgment manifest as risk taking (for example,
mild spending sprees). In a subgroup of people this disorder is particularly
characterised by irritability. To meet criteria for the ‘with hierarchy’ version,
the person cannot have met criteria for an episode of mania.

— Mania is similar to hypomania but is more severe. Lasting slightly longer (a
minimum of a week), the episodes often lead to severe interference with
personal functioning. In addition to the symptoms outlined for hypomania,
mania is often associated with feelings of grandiosity, marked sexual
indiscretion and racing thoughts.

Table 4.8 summarises the lifetime and 12-month rates of ICD-10 affective disorders in
the MEAO Deployed Cohort according to whether or not members of the cohort had
transitioned or remained in the Regular ADF. Members who had transitioned reported
higher rates of every lifetime affective disorder class compared with those who
remained in the Regular ADF.

In the case of lifetime affective disorders overall, as was expected members who had
transitioned reported higher rates of any lifetime affective disorder (37%) compared
with those who remained in the Regular ADF (18.4%).

The most common lifetime affective disorder class for the MEAO Deployed Cohort —
regardless of whether they had transitioned or remained in the Regular ADF — was
depressive episodes (20.8% and 11.4% respectively); this was followed by bipolar
affective disorder (Transitioned ADF, 15.3%; 2015 Regular ADF, 7.0%) and dysthymia
(Transitioned ADF, 1.4%; 2015 Regular ADF, 0.0%).
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Table 4.7 Prevalence of lifetime and 12-month ICD-10 anxiety, affective and alcohol disorders in MEAO Deployed Cohort
Lifetime 12-month
Transitioned ADF 2015 Regular ADF Total Transitioned ADF 2015 Regular ADF Total
n=72 n=114 n=186 n=72 n=114 n=186
ICD-10 disorder n %(95% ClI) n %(95% Cl) n %(95% ClI) n %(95% Cl) n %(95% Cl) n %(95% Cl)
Anxiety disorder (incl PTSD) 40 55.6 (44.1-67.0) 37 32.5(23.9-41.1) 7 41.4 (34.3-48.5) 30 41.7 (30.3-53.1) 21 18.4 (11.3-25.5) 51 27.4(21.0-33.8)
Affective disorder 27 37.5(26.3-48.7) 21 18.4 (11.3-25.5) 48 25.8(19.5-32.1) 14 19.4 (10.3-28.6) 8 7.0(2.3-11.7) 22 11.8(7.2-16.5)
Alcohol disorder 43 59.7 (48.4-71.1) 54 47.4 (38.2-56.5) 97 52.2 (45.0-59.3) 12 16.7 (8.1-25.3) 5 4.4(0.6-8.1) 17 9.1(5.0-13.3)
PTSD 21 29.2 (18.7-39.7) 15 13.2(7.0-19.4) 36 19.4 (13.7-25.0) 16 22.2 (12.6-31.8) 8 7.0(2.3-11.7) 24 12.9 (8.1-17.7)
Any disorder 57 79.2 (69.8-88.5) 76 66.7 (58.0~75.3) 133 71.5 (65.0-78.0) 36 50.0 (38.5-61.5) 25 21.9 (14.3-29.5) 61 32.8(26.0-39.5)
Note: A description of each of the ICD-10 disorder classes is provided in the glossary.
Table 4.8 Lifetime and 12-month ICD-10 affective disorders in MEAO Deployed Cohort
Lifetime 12-month
Transitioned ADF 2015 Regular ADF Total Transitioned ADF 2015 Regular ADF Total
n="72 n=114 n=186 n="72 n=114 n=186
ICD-10 affective disorder n %(95% ClI) n %(95% CI) n %(95% ClI) n %(95% ClI) n %(95% CI) n %(95% ClI)
Depressive episodes 15 20.8 (11.5-30.2) 13 11.4 (5.6-17.2) 28 15.1(9.9-20.2) 7 9.7 (2.9-16.6) 5 4.4(0.6-8.1) 12 6.5 (2.9-10.0)
Dysthymia 1 1.4(0.0-4.1) 0 0.0 1 0.5 (0.0-1.6) 1 1.4(0.0-4.1) 0 0.0 1 0.5 (0.0-1.6)
Bipolar affective disorder 11 15.3 (7.0-23.6) 8 7.0 (2.3-11.7) 19 10.2 (5.9-14.6) 6 8.3 (1.9-14.7) 3 2.6 (0.0-5.6) 9 4.8(1.8-7.9)
Any affective disorder 27 | 375(263-48.7) | 21 | 184(113-255) | 48 | 25.8(19.5-32.1) 14 | 19.4(10.3-28.6) 8 7.0 (2.3-11.7) 22 11.8 (7.2-16.5)

Note: A description of each of the ICD-10 disorder classes is provided in the glossary.




As with the pattern observed for lifetime affective disorders, members of the cohort
who had transitioned reported higher rates of every 12-month disorder class listed, as
well as 12-month affective disorder overall, when compared with those who remained
in the Regular ADF (19.4 vs 7.0%). Again, the most common 12-month affective
disorder class for both groups was depressive episodes (Transitioned ADF, 9.7%; 2015
Regular ADF, 4.4%); this was followed by bipolar affective disorder (Transitioned ADF,
8.3%; 2015 Regular ADF, 2.6%) and very low rates of dysthymia (Transitioned ADF,
1.4%; 2015 Regular ADF,: 0.0%).

Anxiety disorders

This section looks at the rates of lifetime and 12-month ICD-10 anxiety disorders in the
MEAO Deployed Cohort. Eight types of anxiety disorders were examined:

e  Panic attack. This involves a sudden onset of extreme fear or anxiety, often
accompanied by palpitations, chest pain, choking sensations, dizziness, and
sometimes feelings of unreality, fear of dying, losing control or going mad.

e  Panic disorder. This involves regular panic attacks that are unpredictable in nature.

e Agoraphobia. This is characterised by a marked fear or avoidance of things such as
crowds, public places, travelling alone or travelling away from home. It is
accompanied by palpitations, sweating, shaking or dry mouth, as well as other
anxiety symptoms such as chest pain, choking sensations, dizziness, and
sometimes feelings of unreality, fear of dying, losing control or going mad.

e Social phobia. This involves a marked fear or avoidance of being the centre of
attention or being in situations where it is possible to behave in a humiliating or
embarrassing way. It is accompanied by anxiety symptoms, as well as either
blushing, fear of vomiting, or fear of defecation or micturition.

e  Specific phobia. This is characterised by a marked fear or avoidance of a specific
object or situation — for example, birds, insects, heights, thunder, flying, small
enclosed spaces, the sight of blood or injury, injections, dentists or hospitals. It is
accompanied by anxiety symptoms such as those described for agoraphobia.

e Generalised anxiety disorder. This involves generalised and persistent worry,
anxiety or apprehension about everyday events and activities. It lasts a minimum
of six months and is accompanied by anxiety symptoms such as those described
for agoraphobia. Other possible symptoms are symptoms of tension (such as an
inability to relax and muscle tension) and other non-specific symptoms such as
irritability and difficulty in concentrating. Hierarchy rules were applied to
generalised anxiety disorder, such that, to have this disorder, the disorder could
not be exclusively associated with social phobia or specific phobia, exclusively
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occur within the duration of panic disorder, or exclusively occur within the
duration of (and be exclusively associated with) OCD.

e  Obsessive—compulsive disorder. OCD is characterised by obsessional thoughts
(ideas, images, impulses) or compulsive acts (ritualised behaviour). These thoughts
and acts are often distressing and typically cannot be avoided, despite the sufferer
recognising their ineffectiveness.

e Posttraumatic stress disorder. This is characterised by a stress reaction to an
exceptionally threatening or traumatic event that would cause pervasive distress
in almost anyone. Symptoms are grouped into three categories: re-experiencing
memories or flashbacks, avoidance symptoms, and either hyperarousal (increased
arousal and sensitivity to cues) or an inability to recall important parts of the
experience.

Table 4.9 shows the lifetime and 12-month rates of ICD-10 anxiety disorders in the
MEAO Deployed Cohort according to whether members had transitioned or remained
in the Regular ADF. With the exception of panic disorder, members who had
transitioned reported higher rates of every lifetime disorder class compared with those
who remained in the Regular ADF. As expected, this was the trend overall too, with
those who had transitioned reporting higher rates of any lifetime anxiety disorder
(55.6%) compared with those who remained in the Regular ADF (32.5%).

The most common lifetime anxiety disorder class for both groups was panic attack
(Transitioned ADF, 33.3%; 2015 Regular ADF, 25.4%); this was followed by PTSD
(Transitioned ADF, 29.2%; 2015 Regular ADF, 13.2%). While over a quarter of members
who had transitioned (27.8%) reported agoraphobia, only 8.8% of those who remained
in the Regular ADF reported this disorder. Similarly, 18.1% of those who had
transitioned reported social phobia compared with only 8.8% of those who remained
in the Regular ADF. The least common lifetime anxiety disorder for cohort members
who had transitioned was generalised anxiety disorder (4.2%), which was also
extremely uncommon for those who remained in the Regular ADF (1.8%). The least
common lifetime anxiety disorder class for cohort members who remained in the
Regular ADF was obsessive—compulsive disorder: no one reported this disorder
compared with 9.7% of those who had transitioned.

A total of 41.7% of cohort members who had transitioned met ICD-10 criteria for any
anxiety disorder in the preceding 12 months; this compares with only 18.4% of those
who remained in the Regular ADF. The most common disorder category for those who
had transitioned was PTSD (22.2%); this was followed by panic attack (15.3%) and
agoraphobia (12.5%). Rates of 12-month anxiety disorders among those who remained
in the Regular ADF were generally quite low; the most commonly reported 12-month
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anxiety disorder categories for these cohort members were panic attack (10.5%) and
PTSD (7.0%).

Alcohol disorders

This section looks at rates of lifetime and 12-month ICD-10 alcohol disorder in the
MEAO Deployed Cohort according to whether members had transitioned or remained
in the Regular ADF. Two types of alcohol disorder were included:

e Alcohol harmful use. This is characterised by a pattern of alcohol use that is
damaging to health. The damage can be physical or mental —in the absence of a
diagnosis of dependence syndrome (ICD-10). Diagnosis requires high levels of
alcohol consumption that is damaging to the person’s physical or mental health.
Each participant was initially asked if they consumed 12 or more standard
alcoholic drinks in a 12-month period. If so, they were then asked questions about
their level of consumption. A diagnosis of alcohol harmful use was applied if the
alcohol interfered with work or other responsibilities, caused arguments with
family or friends, was consumed in a situation where the person could be hurt or
resulted in being stopped or arrested by police, or if the participant continued to
consume alcohol despite experiencing social or interpersonal problems related to
their drinking during the preceding 12 months. A person could not meet the
criteria for alcohol harmful use if they met the criteria for alcohol dependence.
Hierarchy rules were applied to alcohol harmful use, such that to have this
disorder a person could not have met criteria for alcohol dependence during the
same period (that is, the duration of the two disorders must not overlap). Hence,
participants that met criteria for both alcohol harmful use and alcohol dependence
in the same period appear only under alcohol dependence when using hierarchy
rules.

e Alcohol dependence. This entails a cluster of cognitive, behavioural and
physiological characteristics indicating that a person continues to use alcohol
despite significant alcohol-related problems (ICD-10). It is characterised by
increased prioritisation of alcohol in a person’s life. The defining feature of alcohol
dependence is a strong, overwhelming desire to use alcohol despite experiencing
several associated problems. A diagnosis was given if the person reported three or
more of the following symptoms in the preceding 12 months:

— astrong and irresistible urge to consume alcohol

— atolerance of the effects of alcohol

— aninability to stop or reduce alcohol consumption

— withdrawal symptoms on cessation or reduction of alcohol intake

— continuing to drink despite it causing emotional or physical problems

— areduction in important activities because of drinking or in order to drink.
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Table 4.10 reports the patterns of alcohol harmful use and dependence in MEAO
Deployed Cohort members who had transitioned and those who remained in the
Regular ADF according to ICD-10 criteria. The rate of alcohol harmful use was
comparable for both populations (Transitioned ADF, 38.9%; 2015 Regular ADF, 37.7%)
but the rate of alcohol dependence was higher among those who had transitioned
(20.8%) compared with those who remained in the Regular ADF (11.4%). When
considering lifetime alcohol disorders overall, those who had transitioned reported
higher rates of any lifetime alcohol disorder (59.7%) compared with those who
remained in the Regular ADF (47.4%).

Although the rates of both 12-month alcohol disorder classes were fairly low for the
two populations, alcohol harmful use and alcohol dependence were more commonly
reported by members of the cohort who had transitioned. Those who had transitioned
also reported higher rates of any 12-month alcohol disorder (16.7%) compared with
those who remained in the Regular ADF (4.4%). The most common 12-month alcohol
disorder class for both populations was alcohol dependence (Transitioned ADF, 9.7%;
2015 Regular ADF, 3.5%), followed by 12-month alcohol harmful use (Transitioned ADF,
6.9%; 2015 Regular ADF, 0.9%).

4.2 Physical health outcomes

4.2.1 Health symptoms

This section examines self-reported health symptoms among the MEAO Deployed
Cohort.

General health symptoms were assessed using a 67-item self-report checklist of health
symptoms experienced in the preceding month. The checklist was adapted from the
2011 Australian Gulf War Veterans’ Follow up Health Study (Sim et al., 2015) for use in
the MEAO Prospective Health Study (Davy et al., 2012) and the Census Study (Dobson
et al., 2012). Items included respiratory, cardiovascular, musculoskeletal,
dermatological, gastrointestinal, genitourinary, neurological and cognitive symptoms.

Participants were asked to identify whether they had experienced each of the listed
symptoms in the preceding month and to indicate whether the symptoms were mild,
moderate or severe in nature. For the purpose of this report a mean score was
calculated and used.

Table 4.11 and Figure 4.10 show the mean number of health symptoms in the MEAO
Deployed Cohort over time. There was a significant increase in mean health symptoms
over time (F(2,422) = 66.51, p <.0001). The mean number of symptoms reported by
participants increased from Time 1 (M = 7.7, SE = 0.4) to Time 2 (M = 10.4, SE = 0.5)
and was higher again at Time 3 (M = 12.8, SE = 0.5).

88 TRANSITION AND WELLBEING RESEARCH PROGRAMME



}oday 1equio) 4o edw| :AdN1S LYEINOD 40 LOVdIAI

68

Table 4.9 Lifetime and 12-month ICD-10 anxiety disorders in MEAO Deployed Cohort
Lifetime 12-month
Transitioned ADF 2015 Regular ADF Total Transitioned ADF 2015 Regular ADF Total
n=72 n=114 n=186 n=72 n=114 n=186
ICD-10 anxiety disorder n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl) n %(95% Cl) n 9%(95% Cl)
Panic attack 24 | 333(224-44.2) 29 | 25.4(17.4-33.4) 53 | 285(22.0-35.0) 11 15.3 (7.0-23.6) 12 10.5 (4.9-16.2) 23 12.4(7.6-17.1)
Panic disorder 4 5.6 (0.3-10.8) 7 6.1 (1.7-10.5) 1 5.9(2.5-9.3) 3 4.2(0.0-8.8) 5 4.4(0.6-8.1) 8 43(1.4-7.2)
Agoraphobia 20 | 27.8(17.4-38.1) 10 8.8 (3.6-14.0) 30 | 16.1(10.8-21.4) 9 12.5 (4.9-20.1) 5 4.4(0.6-8.1) 14 75 (3.7-11.3)
Social phobia 13 18.1(9.2-26.9) 10 8.8 (3.6-14.0) 23 12.4 (7.6-17.1) 7 9.7 (2.9-16.6) 3 2.6 (0.0-5.6) 10 5.4 (2.1-8.6)
Specific phobia 7 9.7 (2.9-16.6) 9 7.9(2.9-12.8) 16 8.6 (4.6-12.6) 4 5.6 (0.3-10.8) 5 4.4(0.6-8.1) 9 48(1.8-7.9)
Generalised anxiety disorder 3 4.2(0.0-8.8) 2 1.8(0.0-4.2) 5 2.7 (0.4-5.0) 1 1.4(0.0-4.1) 1 0.9 (0.0-2.6) 2 1.1(0.0-2.6)
Obsessive-compulsive 7 9.7 (2.9-16.6) 0 0.0 7 3.8 (1.0-6.5) 5 6.9 (1.1-12.8) 0 0.0 5 2.7 (0.4-5.0)
disorder
Posttraumatic stress disorder 21 29.2 (18.7-39.7) 15 13.2(7.0-19.4) 36 | 19.4(13.7-25.0) 16 | 22.2(12.6-31.8) 8 7.0(2.3-11.7) 24 12.9 (8.1-17.7)
Any anxiety disorder 40 55.6 (44.1-67.0) 37 | 325(23.9-41.1) 77 | 41.4(34.3-485) 30 | 41.7(30.3-53.1) 21 | 18.4(11.3-255) 51 | 27.4(21.0-33.8)
Note: A description of each of the ICD-10 disorder classes is provided in the glossary.
Table 4.10 Lifetime and 12-month ICD-10 alcohol disorders in MEAO Deployed Cohort
Lifetime 12-month
Transitioned ADF 2015 Regular ADF Total Transitioned ADF 2015 Regular ADF Total
n="72 n=114 n=186 n="72 n=114 n=186
ICD-10 alcohol disorder n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl) n 9%(95% Cl)
Alcohol harmful use 28 38.9 (27.6-50.1) 43 | 37.7(28.8-46.6) 71 | 38.2(31.2-45.2) 5 6.9 (1.1-12.8) 1 0.9 (0.0-2.6) 6 3.2(0.7-5.8)
Alcohol dependence 15 20.8 (11.5-30.2) 13 11.4 (5.6-17.2) 28 15.1(9.9-20.2) 7 9.7 (2.9-16.6) 4 35(0.1-6.9) 11 5.9 (2.5-9.3)
Alcohol disorder 43 | 59.7 (48.4-71.1) 54 | 47.4(38.2-56.5) 97 | 52.2(45.0-59.3) 12 16.7 (8.1-25.3) 5 4.4(0.6-8.1) 17 9.1 (5.0-13.3)

Note: A description of each of the ICD-10 disorder classes is provided in the glossary.




Table 4.11 Mean number of health symptoms in the MEAO Deployed Cohort (n = 424) over

time
Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of
pre-deployment) post-deployment) Combat follow-up)
M SE M SE M SE
Mean number of conditions 71 0.4 104 05 12.8 0.5

Figure 4.10 Mean number of health symptoms in the MEAO Deployed Cohort over time
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4.2.2  Pain intensity and disability

This section examines pain intensity and disability in the MEAO Deployed Cohort
according to whether members had transitioned or remained in the Regular ADF.

Items assessing pain intensity and disability were taken from the 2011 Australian Gulf
War Veterans’ Follow up Health Study (Sim et al., 2015). Participants were asked to
answer a series of questions on a 10-point scale about their current pain, worst pain
and average pain in the preceding six-month period. They were also asked to indicate
how much their pain had interfered with their daily activities, their recreational and
social activities, and their ability to work in the preceding six months.

On the basis of an algorithm developed by Von Korff et al. (1992), scores on these
items were categorised into the following grades of pain intensity and disability:

e Grade 0 - ‘pain free’

e Grade | - ‘low disability — low intensity’
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e Grade Il - ‘low disability — high intensity’
e  Grade lll - ‘high disability — moderately limiting’

e Grade IV —‘high disability — severely limiting’.

Table 4.12 shows the proportion of responses for the pain intensity and disability
grades in the MEAO Deployed Cohort according to whether members had transitioned
or remained in the Regular ADF. Similar proportions of members who had transitioned
(10.8%) and members who remained in the Regular ADF (10.0%) reported being pain
free (Grade 0). The majority of participants from both populations reported
experiencing Grade | pain intensity and disability (Transitioned ADF, 55.9%; 2015
Regular ADF, 62.6%). When considering the higher pain intensity and disability
categories, although similar proportions of those who had transitioned and those who
remained in the Regular ADF reported Grade Il pain intensity and disability (9.7% and
10.6% respectively), a higher proportion of those who had transitioned (9.7%) reported
the highest grade of pain intensity and disability (Grade 1V) compared with only 5.9% of
those who remained in the Regular ADF.

Table 4.12 Pain intensity and disability in Transitioned ADF and 2015 Regular ADF in the
MEAO Deployed Cohort

Transitioned ADF 2015 Regular ADF Total
n=93 n=321 n=414
Pain intensity and disability n %(95% CI) n %(95% ClI) n %(95% ClI)
Grade 0 - ‘pain free’ 10 10.8 (45-17.0) | 32 10.0(6.7-13.2) | 42 10.1 (7.2-13.1)
Grade | - ‘low disability — low intensity’ 52 | 55.9(45.8-66.0) | 201 62.6 (57.3-67.9) | 253 61.1 (56.4-65.8)
Grade Il - ‘low disability — high intensity’ 13 14.0 (6.9-21.0) 35 10.9 (7.5-14.3) 48 11.6 (8.5-14.7)
Grade IIl - ‘high disability — moderately limiting’ 9 9.7 (3.7-15.7) 34 10.6 (7.2-14.0) 43 104 (7.4-13.3)
Grade IV - ‘high disability — severely limiting’ 9 9.7(3.7-15.7) 19 5.9(3.3-8.5) 28 6.8(4.3-9.2)

4.2.3 Body mass index

This section looks at body mass index as an assessment of healthy weight in the MEAO
Deployed Cohort at the three time points —the MEAO Prospective Study pre-
deployment assessment (Time 1), the MEAO Prospective Study post-deployment
assessment (Time 2), and the Impact of Combat Study five-year follow-up (Time 3).

BMI was calculated as a function of responders’ self-reported weight and height —
weight (kg)/(height (m)z. On the basis of guidelines from the Australian Government
Department of Health (Department of Health, 2017), BMI scores were categorised as
underweight (<18.5 kg/m?), normal (18.5-24.9 kg/m?), pre-obese (25-29.9 kg/m?),
obese class 1 (30-34.9 kg/mz), obese class 2 (35-39.9 kg/mz) and obese class 3 (>40
kg/m?).
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Table 4.13 shows mean BMI scores and the proportion of participants within the MEAO
Deployed Cohort who fell into each of the BMI categories over time. There were no
significant differences in mean BMI over time. It was 26.4 at Time 1, 27.0 at Time 2 and
27.2 at Time 3 (see Figure 4.11).

Table 4.13 BMI in the MEAO Deployed Cohort (n = 95) over time

Time 1 (Prospective Time 2 (Prospective Time 3 (Impact of

pre-deployment) post-deployment) Combat follow-up)
BMI category n % (95% Cl) n % (95% Cl) n % (95% Cl)
Underweight 0 0.0 0 0.0 0 0.0
Normal range 33 34.7 (25.2-44.3) 25 26.3(17.5-35.2) 23 24.2 (15.6-32.8)
Pre-obese 51 53.7 (43.7-63.7) 56 58.9 (49.1-68.8) 63 66.3 (56.8-75.8)
Obese class 1 11 11.6 (5.1-18.0) 13 13.7 (6.8-20.6) 7 7.4(2.1-12.6)
Obese class 2 0 0.0 1 1.1(0.0-3.1) 1 1.1(0.0-3.1)
Obese class 3 0 0.0 0 0.0 1 1.1(0.0-3.1)
Mean score (M, SE) 26.4(0.3 27.0(0.3) 27.2(0.5)

Figure 4.11 Mean BMI in the MEAO Deployed Cohort over time
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Over half (53.7%) of the participants fell within the pre-obese range at Time 1. The
proportion increased to 58.9% at Time 2 and was higher still at Time 3 (66.3%). Just
over one-third of participants (34.7%) were in the normal weight range at Time 1. This
proportion decreased at Time 2, to 26.3%, and decreased again at Time 3, to 24.2%. In
the case of the obese classifications, 11.6% of the MEAO Deployed Cohort were
categorised as obese class 1; this proportion increased at Time 2 (13.7%) but,
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interestingly, was lower at Time 3 (7.4%). No one fell into the obese class 2 and 3
categories at Time 1; at Time 2 still no one reported anthropometric measures
equating to a BMI in the obese class 3 range but 1.1% of participants did fall into the
obese class 2 category. At Time 3, 1.1% of participants fell into the obese class 2 and
obese class 3 categories. No one fell into the underweight category at any time.

4.3 Biological outcomes

4.3.1 Demographic characteristics of biological testing responders at Time 3
(Impact of Combat Study)

The mean age of blood testing responders at Time 3 was 34.6 (SE = 1.1). Most were
aged 28 to 37 years (42.2%), with 25.0% aged 18-27 years, 23.4% aged 38—47 years
and 9.4% aged 48-57 years. No blood testing responders were aged over 58 years.
Most responders were Army (95.3%), there being 4.7% Navy responders and no Air
Force responders to blood testing. In terms of sex, most responders were male
(95.3%). Non-Commissioned Officers made up 65.6% of blood testing responders;
there were 25.0% from Other Ranks and 7.8% Officers (1.6% were missing).

4.3.2 Biological outcomes over time

Table 4.14 presents biological outcomes in the MEAO Deployed Cohort for the three
time points. For the purpose of these analyses, because of the limited sample size,
there is no stratification according to whether cohort members were transitioned or
remained in the Regular ADF at Time 3.

Overall, only small changes were observed in the biological outcomes measured, and
for a number of markers no changes were found, although there were some consistent
patterns of change across groups of measures.

The liver enzyme gamma GT showed a significant change in mean scores over time
(F(1, 62) =3.33, p = 0.049). Mean gamma GT increased from Time 1 (M = 20.6, SE = 1.7)
to Time 2 (M = 25.2, SE = 2.5) and then decreased to fall in the middle of that range at
Time 3 (M =22.5,SE =1.4).

Of the metabolic indices, although there was an overall significant increase in mean
LDL cholesterol over time (F(2,54) = 15.67, p <.0001), it was relatively stable between
Time 1 (M = 2.6, SE =0.1) and Time 2 (M = 2.7, SE = 0.1), increasing slightly at Time 3
(M =3.0, SE =0.1). Mean total HDL cholesterol (Time 1, M = 1.3, SE = 0.0; Time 2, M =
1.3, SE =0.0; Time 3, M = 1.3, SE = 0.0) and triglycerides (Time 1, M = 1.4, SE = 0.1;
Time 2, M =1.4,SE =0.1; Time 3, M = 1.4, SE = 0.1) were not significantly different,
remaining stable at all three time points.

There was a significant decrease in mean HbA1c over time (F(2,62) = 35.25, p <.0001),
with a small decrease at each time point (Time 1, M = 5.5, SE = 0.0; Time 2, M = 5.3, SE
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=0.0; Time 3, M = 5.1, SE = 0.0). Mean random glucose did not significantly differ over
time, remaining relatively stable (Time 1, M =5.1, SE=0.1; Time 2, M =5.1, SE = 0.1;
Time 3, M =5.0, SE =0.1).

Of the inflammatory markers, neither ESR nor mean white cell count showed a
significant change over time. ESR showed a trend towards increasing between Time 2
and Time 3 (Time 1, M =2.5,SE=0.2; Time 2, M =2.6,SE=0.4; Time 3, M=3.3,SE =
0.3), while mean white cell count was stable at all times (Time 1, M = 6.5, SE=0.2;
Time 2, M =6.6, SE=0.2; Time 3, M = 6.7, SE =0.2).

Interleukin 1b (Time 1: M = 556.4, SE = 289.2; Time 2: M = 444.6, SE = 248.3; Time 3: M
=240.5, SE = 150.9), interleukin 10 (Time 1: M = 690.9, SE = 259.2; Time 2: M =442 4,
SE = 105.9; Time 3: M = 347.4, SE = 134.0), and SIL-2RA (Time 1: M = 1025.2, SE = 59.2;
Time 2: M =923.0, SE = 64.0; Time 3: M = 781.0, SE = 46.8) all decreased with time. SIL-
2RA was the only marker to show a significant reduction with time (F(2,42) = 4.34,p =
0.016).

A number of markers (IL-6, TNF alpha, CRP, cortisol and BDNF) showed a pattern of an
increase between Time 1 and Time 2 and a subsequent decrease at Time 3: mean
interleukin 6 increased from Time 1 (M = 1025.1, SE =427.5) to Time 2 (M = 1277.9, SE
=289.6) and then decreased substantially at Time 3 (M = 524.8, SE = 141.8). Mean TNF
alpha increased from Time 1 (M = 4683.9, SE = 2437.0) to Time 2 (M =5979.1, SE =
2331.2) and then decreased substantially at Time 3 (M = 2875.1, SE = 1193.1). Mean
CRP increased from Time 1 (M = 0.8, SE =0.2) to Time 2 (M = 1.6, SE = 0.4) and then
decreased slightly at Time 3 (M = 1.4, SE = 0.3). Mean cortisol remained stable at Time
1(M=13776.1, SE =1231.6) and Time 2 (M = 13024.2, SE = 1100.3) and then
decreased at Time 3 (M = 10424.6, SE = 1141.2). BDNF increased from Time 1 (M =
38.7,SE=1.4)to Time 2 (M = 42.0, SE = 1.8) and then decreased at Time 3 (M =35.2,
SE = 1.8). CRP and cortisol were the only markers that showed significant effects of
time (F(2,62) =5.09, p =0.011 and F(2,44) = 4.03, p = 0.021 respectively).
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Table 4.14

Biological outcomes in the MEAO Deployed Cohort over time

Time 1 (Prospective
pre-deployment)

Time 2 (Prospective
post-deployment)

Time 3 (Impact of
Combat follow-up)

n=>64 n==64 n=064
Biological outcomes n M SE M SE M SE
Liver enzyme
Gamma-glutamyl transferase (gamma 64 20.6 1.7 25.2 25 225 14
GT)
Metabolic
LDL cholesterol 56 2.6 0.1 2.7 0.1 3.0 0.1
HBA1C - NGSP 64 55 0.0 53 0.0 51 0.0
Random glucose 63 51 0.1 51 0.1 5.0 0.1
Total HDL cholesterol 57 13 0.0 13 0.0 13 0.0
Triglycerides 57 14 0.1 14 0.1 14 0.1
Inflammation
Erythrocyte sedimentation rate (ESR) 60 25 0.2 2.6 04 33 0.3
White cell count 62 6.5 0.2 6.6 0.2 6.7 0.2
Interleukin b a4 556.4 289.2 444.6 2483 240.5 150.9
Interleukin 6 45 1025.1 4275 1277.9 289.6 524.8 141.8
Interleukin 10 45 690.9 259.2 442.4 105.9 347.4 134.0
TNF alpha 45 4683.9 2437.0 5979.1 2331.2 2875.1 1193.1
C-reactive protein (CRP) 64 0.8 0.2 16 04 14 0.3
Cortisol 46 13776.1 1231.6 13024.2 1100.3 10424.6 1141.2
SIL-2RA 44 1025.2 59.2 923.0 64.0 781.0 46.8
Other
Brain-derived neurotrophic factor 42 38.7 14 42.0 18 352 18
(BDNF)
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5 Predicting long-term mental health in the
MEAO Deployed Cohort

Psychological distress

. Previous deployments and career deployment exposure history were associated with
elevated psychological distress at Time 3:

—  The more previous deployments cohort members had before the index deployment,
the greater the likelihood of having elevated psychological distress at Time 3.

—  Members with high or very high levels of deployment exposure were three times more
likely to have elevated psychological distress at Time 3 compared with those who had
low or very low levels of exposure.

Posttraumatic stress

e  The number of lifetime trauma exposure types and career deployment exposure history
were associated with elevated posttraumatic stress symptoms at Time 3:

—  The greater the number of lifetime trauma exposure types at Time 1, the greater the
likelihood of having elevated posttraumatic stress symptoms at Time 3.

—  Members with medium, high or very high levels of deployment exposure were three to
five times more likely than those with very low exposure levels to have elevated
posttraumatic stress symptoms at Time 3.

Physical health correlates of long-term mental health

e  Cohort members with elevated psychological distress or posttraumatic stress symptoms at
Time 3 reported greater numbers of physical health symptoms at all three time points, the
difference increasing with time. The mean number of health symptoms reported by those
with low psychological distress or posttraumatic stress symptoms remained relatively stable
over time.

e  Pro-inflammatory markers were lower at all three time points among members with
elevated psychological distress or posttraumatic stress symptoms at Time 3. In contrast,
cortisol levels were higher.

e Interestingly, levels of the anti-inflammatory marker interleukin 10 were higher among
members with elevated posttraumatic stress symptoms at Time 3.
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As Chapter 4 shows, over time there was a general decline in mental health among the
MEAO Deployed Cohort. Although the vast majority of the cohort reported very low
levels of mental disorder symptoms both before and after the index deployment (Time
1 and Time 2), symptoms had increased significantly by the 2015 follow-up (Time 3). A
particular strength of a prospective longitudinal design such as that used for this study
is the ability not only to document the course of health over time in a deployed cohort
but also to examine the role of various baseline variables, as well as factors relating to
an index deployment, in predicting this course.

For the purposes of this chapter, the primary outcome of interest was 2015 mental
health status. Two variables were examined: posttraumatic stress symptoms (using the
PCL-C) and psychological distress (using the K10). These were chosen because of their
regular use as screening tools before and after deployment and more generally in the
ADF. The outcomes also showed the greatest change between pre- and post-
deployment in the preceding MEAO Prospective Health Study, and changes were
associated with various deployment factors (Davy et al., 2012). Two outstanding
questions from that earlier study were whether these low-level changes would
progress or remit with the passage of time and whether factors at the initial
measurement times could predict the longer term course of symptoms, allowing for
the early identification of risk and, in turn, targets for early intervention.

In this chapter mental health status in 2015 was defined according to scores in 2015
(Time 3) on the PCL-C and K10. Because the MEAO Deployed Cohort is relatively small
and the population extremely healthy, with very few cases of probable disorder, scores
on the PCL-C and K10 were dichotomised to below screening and above screening
according to cut-offs derived in the Mental Health Prevalence and Wellbeing Study
(McFarlane et al., 2011b). Hence, an optimal screening cut-off of 17 was used for the
K10 and 29 for the PCL-C. Those scoring above the screening cut-off are described as
having elevated symptom levels and those below having low symptom levels. Separate
models were run for psychological distress (K10) and posttraumatic stress symptoms
(PCL-C).

Since the primary focus of this study is the impact of combat and the potential for early
identification of risk for future mental health problems, where possible the predictors
included in models were captured before and after index deployment (Time 1 and
Time 2) and used to predict mental health status at Time 3.

5.1 Key predictors

5.1.1 Lifetime trauma

Lifetime exposure to trauma was examined at Time 1 using questions adapted from
the CIDI (Composite International Diagnostic Interview) and modified by McFarlane et
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al. (2011b). Participants were asked to indicate whether or not they had experienced
each of the following traumatic events in their lifetime:

direct combat

e life-threatening accident

e fire, flood, natural disaster

e witnessed someone killed or badly injured
e rape

e sexual molestation

e serious physical attack or assault

e threatened/harassed without weapon

e threatened with weapon/held captive/kidnapped
e tortured or victim of terrorists

e domestic violence

e witnessed domestic violence

e find dead body

e witnessed suicide/attempted suicide

e child abuse — physical

e child abuse —emotional

e any other stressful event.

The number of items endorsed was summed to create a total number of trauma types
experienced by the participant (ranging from zero to 18).

5.1.2 Deployment exposures

Participants were asked about traumatic and environmental deployment exposures at
Time 3 using items drawn from the MEAO Census Study (Dobson et al., 2012). They
were presented with a list of 12 traumatic exposures and six environmental exposures
and asked to indicate how many times they had experienced each one on deployment
during their military career. Response categories were 0 ‘never’, 1 ‘once’, 2 2—4 times’,
3 ‘5-9 times’ and 4 ‘10+ times’. Responders were also asked how many times they had
experienced each exposure ‘since 2011’ to provide an indication of deployment
exposures incurred in the years following the MEAO Prospective Study.

The following traumatic deployment exposure questions were asked:
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e  Seriously fear you would encounter an IED?
e  Go on combat patrols/missions or participate in support convoys?

e  Concerned about yourself or others (including allies) having an unauthorised
discharge of a weapon?

e  Clear/search buildings, caves, vessel, etc.?

e Come under fire (i.e. small arms or anti-aircraft fire, guided or directed
mortar/artillery fire or missile attack, indirect fire (e.g. rocket attack),
IED/EOD detonation, suicide bombing, landmine strike, small arms fire from
an unknown enemy combatant)?

e Indanger of being killed or injured?

e  Have casualties among people close to you (i.e. were present or heard of a
close friend, co-worker or loved one who had been injured or killed)?

. Handle or see dead bodies?

e  Experience a threatening situation where you were unable to respond due to
the rules of engagement?

e  Witness human degradation and misery on a large scale?
e  Discharge your weapon in direct combat?

e  Believe your action or inaction resulted in someone being seriously injured or
killed?

The six questions on environmental deployment exposures were as follows:

e  Exposed to smoke and/or dust (i.e. smoke from fires/waste incineration/oil
fire, dust storms, inhalation of fine dust or fibres, others’ cigarette smoke)?

. Exposed to fumes or fuels (i.e. diesel exhaust, aviation/marine/automotive
fuels, aircraft fumes)?

. Exposed to chemicals (i.e. toxic industrial chemicals, solvents, living area
sprayed/fogged with chemicals)?

e  Exposed to hazardous materials (i.e. non-iodising radiation, contact with
chemical or biological weapons, contact with depleted uranium shells,
exposed to ionising radiation or radioactive shells, use of NBS suit (not for
training))?

e  Exposed to local food or water (i.e. drank from local taps or wells, ate local
food)?

e  Exposed to noise (i.e. close to loud noises without hearing protection (e.g.
explosions, weapon fire), exposed to loud noises for extended periods of
time without hearing protection (e.g. machinery aircraft operations))?
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Traumatic and environmental deployment exposures were summed separately and
then categorised. Traumatic deployment exposures were categorised into very low (0—
4), low (5-12), medium (13-22), high (23-31) and very high (32-48). Environmental
deployment exposures were categorised into low (0-12), medium (13-17), high (18—
20) and very high (21-24).

This chapter is divided into two sections: psychological distress and posttraumatic
stress. The demographic, service-related and other characteristics of the cohort at
Times 1 and 2 are first described according to mental disorder status at Time 3. The
results of multivariate modelling of the effects of these characteristics on the mental
health status of cohort members at Time 3 are then presented.

5.2 Psychological distress

5.2.1 Demographic and Service-related predictors of elevated psychological
distress symptoms

Table 5.1 shows the demographic and Service characteristics of the MEAO Deployed
Cohort at Time 1, according to psychological distress symptom status at Time 3. All
analyses were adjusted for psychological distress symptom status at Time 1 and Time 2
and for transition status at Time 3.

The mean age of the MEAO Deployed Cohort did not differ between those who had
low psychological distress symptoms (M = 33.7, SE = 0.6) and those who had elevated
psychological distress symptoms at Time 3 (M = 32.1, SE = 0.9).

There was no significant difference in the proportions of males and females with
elevated psychological distress at Time 3 (29.4% vs 23.3%).

There was a significant effect of rank on the likelihood of having elevated psychological
distress at Time 3. Those who were Other Ranks at the time of the index deployment
were more likely than Officers to have elevated psychological distress at Time 3 (38.9%
vs 20.2%; OR 2.54, 95% CI 1.26, 5.12). A higher proportion of Non-Commissioned
Officers than Officers had elevated psychological distress at Time 3, although the
difference was not significant (27.9% vs 20.2%).

The proportion of MEAO Deployed Cohort members with elevated psychological
distress at Time 3 was similar across the Services. Army had the highest proportion
(31.4%), followed by Navy (26.3%) then Air Force (23.2%). Only the difference between
Army and Air Force was significant (OR 1.78, 95% Cl 1.00, 3.17).

There was no significant difference in length of military service reported at Time 1
between those who had low as opposed to elevated psychological distress at Time 3
(M=11.9,SE=0.6vs M =10.0, SE = 0.8). There were also no significant differences in
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the likelihood of elevated psychological distress at Time 3 between those who had
never deployed compared with those who had deployment experience before the
index deployment (24.5% vs 30.7%). There was, however, an association between the
number of previous deployments at Time 1 and the likelihood of elevated
psychological distress at Time 3 (OR 1.10, 95% Cl 1.01, 1.19).

There was no association between the number of lifetime trauma types reported by
MEAO Deployed Cohort members at Time 1 and the likelihood of reporting elevated
psychological distress symptoms at Time 3 (M = 2.6, SE=0.2 vs M = 3.3, SE =0.3).

Table 5.1 Demographic and Service characteristics of the MEAO Deployed Cohort at
Time 1, according to psychological distress symptom status at Time 3

Time 3: Impact of Combat Study
K10 below screening K10 above screening
Predictors n % (95% CI)/M (SE) n % (95% CI)/M (SE)
Demographic factors (Time 1)
Age (mean) 251 33.72(0.60) 102 32.12(0.91)
Sex
Female (ref) 23 76.7 (67.2, 86.2) 7 23.3(6.1,40.5)
Male 228 70.6 (60.0, 81.2) 95 29.4(12.9, 45.9)
Service factors (Time 1)
Rank
OFFR (ref) 67 79.8(71.0, 88.6) 17 202 (2.7,37.7)
NCO 129 72.1(61.7, 82.5) 50 27.9 (113, 44.5)
Other 55 61.1(48.9, 73.3) 35 38.9(236,54.2)
Service
Army 164 68.6 (57.6, 79.6) 75 31.4(15.2, 47.6)
Navy 14 73.7 (63.6, 83.8) 5 26.3 (9.5, 43.1)
Air Force (ref) 73 76.8 (67.4, 86.2) 22 23.2(6.0, 40.4)
Length of service (mean) 251 11.98 (0.56) 102 9.95 (0.75)
Deployments experienced at Time 1 (Mean) 251 2.27(0.16) 102 2.90(0.32)
Never (ref) 77 75.5(65.8, 85.2) 25 245 (7.5,41.5)
Ever 174 69.3(58.4, 80.2) 7 30.7 (14.4,47.0)
Number of lifetime trauma types (Mean) (Time 1) 251 259 (0.15) 102 3.25(0.26)

5.2.2 Deployment exposures and mental health predictors of elevated
psychological distress symptoms

Table 5.2 shows self-reported traumatic and environmental exposures experienced on
deployment across a cohort member’s military career, as well as problematic anger
and mean levels of psychological distress reported pre- and post-deployment (Time 1
and Time 2) according to psychological distress symptom status at Time 3.
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The mean number of traumatic exposure types experienced on deployment was higher
among those MEAO Deployed Cohort members who had elevated as opposed to low
psychological distress symptoms at Time 3 (M =22.1,SE=1.3vs M = 16.6, SE =0.8; OR
1.04, 95% Cl 1.02, 1.06). There was no significant difference in the mean number of
environmental exposure types experienced on deployment between those who had
elevated compared with low psychological distress symptoms at Time 3 (M = 16.6, SE =
0.6 vs M =15.5, SE=0.4).

A categorical breakdown of the number of traumatic and environmental exposure
types is also shown in Table 5.2. For both types of exposures the likelihood of having
elevated psychological distress symptoms at Time 3 was incrementally greater with
increasing numbers of exposure types, although this effect was significant only for
traumatic exposures.

Members with and without problematic anger at Time 1 had similar levels of
psychological distress at Time 3 (43.8% vs 28.2%), but those with problematic anger at
Time 2 were significantly more likely to have elevated distress at Time 3 (59.5% vs
25.3%; OR 2.92, 95% CI 1.36, 6.26). Mean psychological distress symptoms were higher
at pre-deployment (Time 1) for those who had elevated as opposed to low
psychological distress symptoms at Time 3 (M =14.3, SE=0.4vs M =12.8, SE=0.2; OR
1.09, 95% Cl 1.03, 1.16). Following the index deployment (Time 2), this difference was
larger and again significant (M = 15.8, SE = 0.6 vs M = 13.0, SE = 0.3; OR 1.14, 95% ClI
1.08, 1.20).

Table B.11 (in Annex B) shows odds ratios for univariate predictors of psychological
distress symptom status at Time 3 in the MEAO Deployed Cohort.
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Table 5.2

Self-reported military career deployment exposures, anger and mean

psychological distress in the MEAO Deployed Cohort according to psychological
distress symptom status at Time 3

Time 3: Impact of Combat Study

K10 below screening

K10 above screening

Predictors n % (95% CI)/M (SE) N % (95% CI)/M (SE)

Deployment exposures (career) (Time 3)

Traumatic (mean) 251 16.58 (0.78) 102 22.12(1.30)
Very low 55 80.9 (72.3, 89.5) 13 19.1 (1.5, 36.7)
Low 58 77.3(68.0, 86.6) 17 22.7 (5.5, 39.9)
Medium 58 77.3(68.0, 86.6) 17 22.7 (5.5, 39.9)
High 38 59.4(46.9, 71.9) 26 40.6 (25.5, 55.7)
Very high 42 59.2 (46.7, 71.7) 29 40.8(25.7,55.9)

Environmental (mean) 251 15.49 (0.38) 102 16.59 (0.59)
Low 73 73.7(63.6, 83.8) 26 26.3(9.5,43.1)
Medium 59 76.6 (67.1, 86.1) 18 23.4(6.2, 40.6)
High 81 71.7 (61.3, 82.1) 32 283 (11.7, 44.9)
Very high 38 59.4(46.9, 71.9) 26 40.6 (25.5, 55.7)

Anger and psychological distress (Time 1 and Time 2)

Anger (DAR-5) % problematic anger
Time 1

No 242 71.8(61.4,82.2) 95 28.2(11.6,44.8)

Yes 9 56.3 (43.3, 69.3) 7 43.8(29.1, 58.5)
Time 2

No 236 74.7 (64.8, 84.6) 80 25.3(8.4, 42.2)

Yes 15 405 (25.4, 55.6) 22 59.5 (47.0, 72.0)

Psychological distress (K10)

Time 1 251 12.82(0.24) 102 14.28 (0.40)
Time 2 251 12.98 (0.25) 102 15.83 (0.56)

5.2.3  Multivariate analysis

In order to determine the most important predictors of psychological distress

symptom status over time, a multivariate analysis was performed, including all

univariate predictors that showed some association with the likelihood of having

elevated psychological distress symptom levels at Time 3. The model was adjusted to

account for potential differences in levels of symptoms among cohort members who
were transitioned as opposed to those who remained in the Regular 2015 ADF at Time
3. The following factors emerged as significant predictors of psychological distress

status at Time 3.

The more deployments cohort members had before the index deployment, the greater
the likelihood of having elevated psychological distress at Time 3 (OR 1.10, 95% Cl 1.00,
1.20). There was also a significant association between the number of traumatic
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deployment exposures reported by cohort members during their military career and
their likelihood of having elevated psychological distress at Time 3. Those with high or
very high exposures were three times more likely to have elevated psychological
distress compared with those with very low (high — OR 3.76, 95% Cl 1.39, 10.20; very
high —OR 3.91, 95% Cl 1.41, 10.79) or low exposure (high — OR 2.93, 95% Cl 1.19, 7.19;
very high —OR 3.04, 95% Cl 1.22, 7.57).

Table 5.3 Multivariate predictors of psychological distress symptom status at Time 3 in
the MEAO Deployed Cohort

Predictor Comparison Adjusted OR (95% CI) p value

Number of deployments - 1.10 (1.00-1.20) 0.0461

Traumatic deployment exposures Low vs very low (ref) 1.29 (0.54-3.06) ns
Medium vs very low (ref) 1.89 (0.72-4.97) ns
High vs very low (ref) 3.76 (1.39-10.20) 0.0091
Very high vs very low (ref) 3.91 (1.41-10.79) 0.0086
Medium vs low (ref) 1.47 (0.61-3.53) ns
High vs low (ref) 2.93(1.19-7.19) 0.019
Very high vs low (ref) 3.04 (1.22-7.57) 0.0169
High vs medium (ref) 1.99 (0.90-4.42) ns
Very high vs medium (ref) 2.07 (0.94-4.56) ns
Very high vs high (ref) 1.04 (0.49-2.19) ns

ns Not significant.

5.3 Posttraumatic stress

5.3.1 Demographic and Service-related predictors of posttraumatic stress
symptoms
Table 5.4 shows the demographic and service characteristics of the MEAO Deployed
Cohort at Time 1 according to posttraumatic stress symptom status at Time 3. The
mean age of the cohort did not differ between those who had low (M = 33.4, SE = 0.6)
as opposed to elevated posttraumatic stress symptoms at Time 3 (M = 33.1, SE = 1.0).
A significantly greater proportion of males than females had elevated posttraumatic
stress symptoms at Time 3 (25.6% vs 10.3%; OR 4.26, 95% Cl 1.14-15.95).

The proportion of MEAO Deployed Cohort members with elevated posttraumatic
stress symptoms at Time 3 varied according to rank at Time 1. Other Ranks were more
than twice as likely to have elevated posttraumatic stress symptoms compared with
Officers (32.9% vs 15.7%; OR 2.56, 95% Cl 1.17, 5.59). Non-Commissioned Officers
were also more likely than Officers to have elevated posttraumatic stress symptoms at
Time 3, although this difference was not significant (24.1 vs 15.7%). The proportion of
cohort members with elevated posttraumatic stress symptoms at Time 3 also varied
according to Service: Army members were more than twice as likely to report elevated
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posttraumatic stress symptoms compared with Air Force members (28.6% vs 15.1%;
OR 2.21,95% ClI 1.13, 4.31).

There was no significant difference in length of military service reported at Time 1
between those who had low symptoms of posttraumatic stress and those with
elevated levels at Time 3 (M =11.4, SE=0.5vs M =11.7, SE = 1.0). There was no
significant association between the number of previous deployments and the
likelihood of elevated posttraumatic stress symptoms at Time 3.

Finally, there was a significant association between the number of lifetime trauma
types reported at Time 1 and the likelihood of elevated posttraumatic stress symptoms
at Time 3. Those with elevated symptom levels, as opposed to those without, had a
greater mean number of lifetime trauma types (M =3.8, SE=0.3vs M =2.4,SE=0.1;
OR 1.22,95% CI 1.10, 1.36).

Table 5.4 Demographic and Service characteristics of the MEAO Deployed Cohort at Time
1 according to posttraumatic stress symptom status at Time 3

Time 3: Impact of Combat Study
PCL-C below screening PCL-C above screening
Predictors n % (95% CI)/M (SE) n % (95% CI)/M (SE)
Demographic factors (Time 1)
Age (mean) 259 33.36 (0.59) 83 33.14(1.02)
Sex
Female (ref) 26 89.7 (83.4, 96.0) 3 10.3 (0.0, 28.9)
Male 233 74.4 (64.5-84.3) 80 25.6 (8.7-42.5)
Service factors (Time 1)
Rank
OFFR (ref) 70 84.3(76.5,92.1) 13 15.7 (0.0, 33.7)
NCO 132 75.9 (66.3-85.5) 42 24.1(7.0-41.2)
Other 57 67.1(55.9, 78.3) 28 32.9(16.8, 49.0)
Service
Army 165 71.4(60.9, 81.9) 66 28.6(12.0,45.2)
Navy 15 83.3(75.3,91.3) 3 16.7 (0.0, 34.6)
Air Force (ref) 79 84.9(77.3-92.5) 14 15.1(0.0-33.2)
Length of service (mean) 259 11.42 (0.53) 83 11.72 (0.98)
Deployments at Time 1 (mean) 259 2.43(0.17) 83 2.55(0.29)
Never (ref) 79 81.4(72.9, 89.9) 18 18.6 (0.9, 36.3)
Ever 180 735 (63.4-83.6) 65 26.5(9.7-43.3)
Number lifetime trauma types (mean) (Time 1) 259 2.44(0.14) 83 3.81(0.28)
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5.3.2 Deployment exposures and mental health predictors of posttraumatic stress
symptoms

Table 5.5 shows self-reported traumatic and environmental exposures experienced

during cohort members’ military career, as well as problematic anger and mean levels

of posttraumatic stress symptoms reported pre- and post-deployment (Time 1 and

Time 2) according to posttraumatic stress symptom status at Time 3.

The mean number of traumatic deployment exposures experienced in their career was
higher among members who had elevated as opposed to low posttraumatic stress
symptoms at Time 3 (M =24.8, SE =1.3 vs M = 16.0, SE = 0.8; OR 1.05, 95% Cl 1.03,
1.08). Similarly, the mean number of environmental exposure types experienced in
their career was higher among those who had elevated as opposed to low
posttraumatic stress symptoms at Time 3 (M = 18.0, SE=0.6 vs M = 15.1, SE = 0.4; OR
1.10, 95% CI 1.04, 1.16). A categorical breakdown of number of traumatic and
environmental exposure types is also provided in Table 5.5. This shows that for both
types of exposures the likelihood of having elevated posttraumatic stress symptoms at
Time 3 was only incrementally greater with increasing numbers of exposure types once
a threshold was reached (moderate).

Those with and without problematic anger at Time 1 had similar levels of
posttraumatic stress symptoms at Time 3 (26.7% vs 24.2%); in contrast, those with
problematic anger at Time 2 were significantly more likely to have elevated
posttraumatic stress symptoms at Time 3 (55.6% vs 20.6%; OR 2.67, 95%Cl 1.16, 6.18).
Posttraumatic stress symptoms at pre-deployment (Time 1) were slightly higher among
those who had elevated as opposed to low posttraumatic stress symptoms at Time 3
(M=22.0,SE=0.7vs M =19.2, SE=0.2; OR 1.12, 95% Cl 1.07, 1.18), while following
the index deployment (Time 2) symptoms were substantially higher among those who
had elevated as opposed to low posttraumatic stress symptoms (M = 27.0, SE = 1.2 vs
M =20.5,SE=0.3; OR 1.12, 95% CI 1.08, 1.17).

Table B.12 (in Annex B) shows odds ratios for univariate predictors of posttraumatic
stress symptom status at Time 3 in the MEAO Deployed Cohort.
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Table 5.5 Self-reported career deployment exposures, anger and mean posttraumatic
stress symptoms in the MEAO Deployed Cohort according to posttraumatic
stress symptom status at Time 3

Time 3: Impact of Combat Study

PCL-C below screening PCL-C above screening
% (95% CI)/M

Predictors n | %(95% Cl)/M (SE) N (SE)

Deployment exposures (career) (Time 3)

Traumatic (mean) 259 15.99 (0.77) 83 24.81(1.32)
Very low (ref) 59 89.4 (83.0-95.8) 7 10.6 (0.0-29.1)
Low 65 89.0 (82.5-95.5) 8 11.0 (0.0-29.5)
Medium 55 75.3 (65.6-85.0) 18 24.7 (1.7-41.7)
High 40 64.5(52.8-76.2) 22 35.5(19.8-51.2)
Very high 40 58.8 (46.2-71.4) 28 412 (26.2-56.2)

Environmental (mean) 259 15.08 (0.37) 83 17.99 (0.57)
Low (ref) 82 85.4 (779, 92.9) 14 14.6 (0.0, 32.7)
Medium 63 84.0 (76.2-91.8) 12 16.0 (0.0-34.0)
High 78 70.9 (60.3, 81.5) 32 29.1(12.6, 45.6)
Very high 36 59.0 (46.4, 71.6) 25 41.0(25.9, 56.1)

Anger and posttraumatic stress symptoms (Time 1 and Time 2)
Anger (DAR-5) % problematic anger

Time 1
No 248 75.8 (66.2-85.4) 79 24.2 (7.1-41.3)
Yes 11 73.3(63.2, 83.4) 4 26.7 (9.9, 43.5)
Time 2
No 243 79.4 (70.5-88.3) 63 20.6 (3.1-38.1)
Yes 16 44.4(29.8,59.0) 20 55.6 (42.5, 68.7)
Posttraumatic stress symptoms (PCL-C)
Time 1 259 19.15 (0.24) 83 22.02 (0.66)
Time 2 259 2051 (0.32) 83 26.95 (1.15)

5.3.3  Multivariate analysis

In order to determine the most important predictors of posttraumatic stress symptom
status over time, a multivariate analysis was performed, including all univariate
predictors that showed some association with the likelihood of having elevated
symptom levels at Time 3. The model was adjusted to account for potential differences
in levels of symptoms among cohort members who were transitioned as opposed to
those who remained in the Regular 2015 ADF at Time 3. The following factors emerged
as significant predictors.

The number of lifetime trauma exposure types at Time 1 was a significant predictor of
longer term posttraumatic stress symptom status at Time 3 (OR 1.16, 95% CI 1.03,
1.31). There was also a significant association between the number of traumatic
deployment exposures reported by cohort members during their military career and
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their likelihood of having elevated posttraumatic stress symptoms at Time 3.
Compared with members with very low exposure, those with high exposures were
three times more likely (OR 3.31, 95% Cl 1.00, 10.89); compared with members with
low levels of exposure, those with medium exposure were nearly four times more
likely (OR 3.87, 95% Cl 1.32, 11.34), those with high exposure were nearly five times
more likely (OR 4.84, 95% Cl 1.60, 14.63), and those with very high exposures were
about four times more likely (OR 4.17, 95% Cl 1.36, 12.75) to have elevated
posttraumatic stress symptoms.

Table 5.6 Multivariate predictors of posttraumatic stress symptom status at Time 3 in the
MEAO Deployed Cohort

Predictor Comparison Adjusted OR (95% ClI) p value
Number of lifetime trauma types - 1.16 (1.03-1.31) 0.0179
Traumatic deployment exposures Low vs Very low (ref) 0.68 (0.21-2.19) ns
Medium vs Very low (ref) 2.64(0.84-8.31) ns
High vs Very low (ref) 3.31(1.00-10.89) 0.0495
Very high vs Very low (ref) 2.85(0.84-9.70) ns
Medium vs Low (ref) 3.87(1.32-11.34) 0.0136
High vs Low (ref) 4.84 (1.60-14.63) 0.0052
Very high vs Low (ref) 4.17 (1.36-12.75) 0.0123
High vs Medium (ref) 1.25 (0.55-2.85) ns
Very high vs Medium (ref) 1.08 (0.47-2.49) ns
Very high vs High (ref) 0.86 (0.38-1.94) ns

ns Not significant.

5.4 Physical health correlates of long-term mental health

This section presents a descriptive examination of two important physical health
outcomes over time according to mental health status at Time 3: the number of self-
reported physical health symptoms and biological outcomes limited to inflammatory
markers. As with the predictive modelling, results for psychological distress are
presented first; they are followed by the results for posttraumatic stress.

5.4.1 Psychological distress

Table 5.7 shows the mean number of self-reported health symptoms over time in the
MEAO Deployed Cohort according to psychological distress status at Time 3. The
subgroup with elevated psychological distress at Time 3 reported greater numbers of
symptoms at all three time points, the difference increasing over time. Interestingly,
the mean number of health symptoms reported by the subgroup with low
psychological distress remained relatively stable over time
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Table 5.7 Mean number of health symptoms reported by MEAO Deployed Cohort across

time points by K10 screening cut-off

Time 2 Time 3 (Impact of Combat follow-up)
Time 1 (Prospective
(Prospective post- Transitioned 2015 Regular
pre-deployment) deployment) ADF ADF Total

n=422 n=422 n=130 n=292 n=422
K10 screening cut-off M SE M SE M SE M SE M SE
Below screening cut-off 7.0 0.4 8.4 0.5 94 0.8 9.5 0.5 9.5 04
Above screening cut-off 9.5 0.8 14.9 1.0 23.7 16 19.1 13 205 1.0

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.

Table 5.8 shows the levels of key inflammatory markers over time for Combat Zone
Subgroup members with low as opposed to elevated psychological distress at Time 3.
Both pro-inflammatory and anti-inflammatory markers were lower at Time 1 among
those with elevated psychological distress at Time 3. This pattern continued at Time 2.
At Time 3 there was some convergence for IL-6 and CRP, but the other markers
remained lower. In contrast, cortisol was higher at Time 1 in the elevated psychological
distress group, although this difference dissipated at the Time 2 and Time 3 follow-ups.

Table 5.8 Biological outcomes in the MEAO Deployed Cohort across time by Time 3 K10

screening cut-off

Time 3 (Impact of
Time 1 (Prospective | Time 2 (Prospective Combat
pre-deployment) post-deployment) follow-up)

Biological outcome n K10 screening cut-off M SE M SE M SE
Interleukin 1b 31 Below screening cut-off 0.7 04 0.6 0.4 0.3 0.2

13 Above screening cut-off 0.2 0.2 0.1 0.0 0.0 0.0
Interleukin 6 (IL-6) 32 Below screening cut-off 1340.6 593.6 1489.4 399.7 539.8 196.5

13 Above screening cut-off 248.3 88.4 757.1 129.2 487.9 97.1
Interleukin 10 32 Below screening cut-off 885.0 359.4 479.0 1453 402.5 186.1

13 Above screening cut-off 2134 70.5 352.2 85.0 2116 76.1
TNF alpha 32 Below screening cut-off 5623.6 33409 7495.5 32355 34134 1652.0

13 Above screening cut-off 2371.0 1944.2 2246.3 882.3 1549.9 712.9
C-reactive protein (CRP) | 38 Below screening cut-off 0.9 0.3 18 0.7 1.2 0.3

16 Above screening cut-off 0.3 0.2 13 0.5 2.0 0.7
Cortisol 32 Below screening cut-off 12849.9 1534.6 | 13406.2 1433.6 | 10443.7 1448.4

14 Above screening cut-off 15893.3 1979.9 12150.8 1575.7 10380.8 1838.0
5.4.2 Posttraumatic stress symptoms

Table 5.9 presents mean self-reported physical health symptoms over time in MEAO
Deployed Cohort members with low as opposed to elevated posttraumatic stress
symptoms at Time 3. Among those with low posttraumatic stress symptoms, the
overall number of physical health symptoms was lower and remained relatively stable
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over time. Physical health symptoms were higher among those with elevated
posttraumatic stress symptoms at all three time points, this difference increasing
across time.

Table 5.9 Mean number of health symptoms reported by MEAO Deployed Cohort across
time points by PCL screening cut-off

Time 1 Time 2 Time 3 (Impact of Combat 5-year follow-up)
(Prospective (Prospective Transitioned 2015 Regular
pre-deployment) post-deployment) ADF ADF Total
n=421 n=421 n=117 n =304 n=421
PCL screening cut-off M SE M SE M SE M SE M SE
Below screening cut-off 6.7 0.4 8.0 04 10.3 1.0 9.1 0.5 9.3 0.4
Above screening cut-off 10.5 0.9 16.6 1.1 234 1.6 21.8 13 224 1.0

Note: Total scores for Prospective Study included only those with scores on all variables. Impact of Combat had mean scores imputed for
missings.

Table 5.10 presents levels of key inflammatory markers over time among Combat Zone
Subgroup members with low as opposed to elevated posttraumatic stress symptoms at
Time 3. All pro-inflammatory markers with the exception of CRP (IL-1b, IL-6, TNF) were
lower in those with elevated posttraumatic stress symptoms at Time 3. Interestingly,
levels of the anti-inflammatory marker IL-10 were higher in this subgroup, as was the
case with cortisol. The difference in cortisol levels, and to a lesser extent IL-6 levels,
dissipated with time.

Table 5.10 Biological outcomes in the Combat Zone subgroup across time by Time 3 PCL
screening cut-off

Time 3 (Impact of
Time 1 (Prospective Time 2 (Prospective Combat

pre-deployment) post-deployment) 5-year follow-up)
Biological outcomes | N PCL screening cut-off M SE M SE M SE
Interleukin 1b (IL-1b) 29 Below screening cut-off 808.2 433.0 572.5 368.3 339.4 2276
13 | Above screening cut-off 76.7 60.8 216.2 180.3 56.7 36.3
Interleukin 6 (IL-6) 30 Below screening cut-off 1236.5 631.9 1313.9 406.9 585.9 208.3
13 | Above screening cut-off 641.3 256.0 12447 372.7 440.5 99.7
Interleukin 10 (IL-10) 30 Below screening cut-off 610.6 257.3 387.7 1139 249.6 59.9
13 Above screening cut-off 950.4 688.1 612.0 256.9 626.1 445.2
TNF alpha (TNF) 30 Below screening cut-off 6419.3 3618.8 7462.9 3432.2 3800.1 17514
13 Above screening cut-off 626.2 318.2 2226.6 943.4 1156.8 676.4
C-reactive protein 34 | Below screening cut-off 0.8 0.3 18 0.7 14 04
(ERP) 17 | Above screening cut-off 0.8 0.4 17 0.5 19 04
Cortisol 30 Below screening cut-off 12566.9 1613.2 12185.8 1230.1 10236.0 1474.6
14 | Above screening cut-off 16990.5 1884.4 | 14940.0 24139 | 101335 1903.6
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6

Neurocognitive function in the Combat Role
High-risk Subgroup

Neurocognitive function over time

The overall pattern of findings for the Combat Role High-risk Subgroup suggests that deployment
and combat exposure might have lasting impacts on resting brain state and attentional and
memory processes.

Quantitative electroencephalography

Beta power and alpha power showed reductions from Time 1 to Time 2 that were sustained
at Time 3. This is indicative of reduced cognitive engagement and reduced relaxed
wakefulness. In contrast, theta and delta power increased from Time 1 to Time 2 and
elevations were sustained at Time 3, suggesting an increase in memory processing.

Beta power reduced by 20.1% from Time 1 to Time 2. Reductions were most robustly
observed in the occipital, parietal and bilateral temporal regions. Although some
recovery was observed at Time 3, this was incomplete and sustained reductions
remaining across the majority of regions.

Alpha power reduced by 10.5% from Time 1 to Time 2. Reductions were most robustly
observed in the occipital, left temporal and frontal regions. Although some recovery
was observed at Time 3, this was incomplete and sustained reductions persisted, most
notably in the frontal and occipital regions.

Theta power increased by 3.6% from Time 1 to Time 2. Increases were most robustly
observed in the central and right temporal regions. At Time 3 global average theta
power was shown to have increased further, and sustained elevations were observed
in the central, parietal and temporal regions.

Delta power increased by 10.6% from Time 1 to Time 2. Increases were most robustly

observed in the temporal, frontal, central and parietal regions. At Time 3 the majority

of electrodes showed substantial recovery towards Time 1 levels. Sustained elevations
were, however, observed at more anterior bilateral temporal electrodes.

Working memory

Reductions in P3wm amplitudes were observed over time, with successive reductions from
Time 1 to Time 2 then to Time 3. These reductions were most notable at frontal and central
electrodes. This component provides an objective measure of working memory functioning,
and its amplitude is a measure of the efficiency of processing, whereby greater amplitude
reflects greater efficiency. Thus the observed reductions are consistent with reduced
efficiency of memory processes.
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Neurocognitive function and elevated psychological distress and posttraumatic stress
symptoms

Deployment appears to have an acutely altering effect on functioning in attentional orientation
networks. The findings showed the following:

e  Functional decrements in attentional networks were evident among ADF members with low
psychological symptoms at Time 3 and those with elevated posttraumatic stress symptoms.

e  Attentional hypervigilance was evident among members with elevated psychological
distress symptoms at Time 3.

e  Acute deployment-related effects appear to resolve in those with low symptoms or
elevated psychological distress symptoms at Time 3.

e Acquired functional decrements appear to be progressively exacerbated in those with
elevated posttraumatic stress. Executive memory network impairments also became
evident over the long term.

Quantitative electroencephalography

e  Together, the findings suggest that individuals who manifest psychological symptoms over
time exhibit a range of distinct qEEG characteristics, with beta and theta power bands
bearing the closest association with current psychological symptom status at Time 3. It
appears that higher beta and theta power levels at Time 1 might potentially be vulnerability
markers for the emergence of future psychological symptoms.

e  For members with elevated psychological distress the findings showed the following:

—  Thereduction in beta power between Time 1 and Time 2 was less pronounced
compared with those with low psychological symptoms.

— Theincrease in beta power between Time 2 and Time 3 was more pronounced
compared with those with low psychological symptoms.

—  These members exhibited progressive alpha power decrements at all three time
points.

—  They had lower global alpha power at Time 1 when compared with those with low
psychological symptoms, and they had progressive reductions in alpha power over
time.

—  They recorded theta power reductions between Time 1 and Time 2 and robust
increases were observed between Time 2 and Time 3, whereas among those with low
psychological symptoms theta power stayed relatively stable at all three time points.

e  For members with elevated posttraumatic stress symptoms the findings showed the
following:

—  Beta power levels were higher at all three time points compared with those with low
psychological symptoms.
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—  These members exhibited beta power reductions between Time 1 and Time 2 and an
increase between Time 2 and Time 3.

—  They showed contrasting patterns of change in alpha power between Time 1 and Time
2 and Time 2 and Time 3.

—  They showed progressive decreases in alpha power over time.

—  They showed reduction trends in theta power between Time 1 and Time 2 compared
with those with low psychological symptoms, who remained stable.

—  They showed robust theta power increases over time, in contrast with marginal theta
power reductions between Time 2 and Time 3 for members with low psychological
symptoms.

Working memory

e ERP (event-related potential) indices can serve as a marker of emerging subsyndromal
distress in this population, the findings being indicative of acutely acquired (that is,
deployment-related) attentional network impairments followed by progressive
exacerbation of these in the longer term. While deployment appears to predominantly
affect anterior attentional network functions, there can with time be progressive impacts
on posterior executive memory network functions. The findings also provide evidence that
fronto-central amplitude reductions may pre-exist PTSD symptom onset, although these
deficits may reflect higher cumulative trauma exposure and early signs of symptom
development.

o  Specifically:

—  For members with elevated psychological distress the findings showed that P3wm
amplitudes were minimal at the frontal electrode and maximal at the parietal
electrode at all time points. In those with low psychological symptoms a contrasting
pattern was observed.

e  For those with elevated posttraumatic stress symptoms:
—  They exhibited frontal amplitude reductions between Time 1 and Time 2.

—  P3wm amplitudes were minimal at the frontal electrode and maximal at the parietal
electrode at all time points.

—  They exhibited somewhat less pronounced frontal amplitude reductions between Time
1 and Time 2 and markedly more pronounced frontal amplitude reductions between
Time 2 and Time 3 when compared with those with low psychological symptoms.

—  They exhibited less-pronounced central amplitude reductions between Time 1 and
Time 2 and somewhat more pronounced central amplitude reductions between Time 2
and Time 3 when compared with those with low psychological symptoms.

—  They exhibited lower parietal amplitudes at Time 1, comparable amplitudes at Time 2
and relatively lower amplitudes at Time 3 when compared with those with low
psychological symptomes.
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This chapter focuses on neurocognitive functioning in the Combat Role High-risk
Subgroup of the MEAO Deployed Cohort. Resting brain activity as measured by qEEG is
examined, along with working memory activity. The shifts in measures of resting
cortical activity and working memory function over time are first described. This is
followed by a discussion of these indices in relation to mental health outcomes. The
chapter overviews trends in resting-state QEEG power levels and working memory
function change over time in the full sample (all participants who completed
neurocognitive assessments at all three time points, regardless of missing data on
other measures). Following this is an examination of the trajectory of neurocognitive
function over time among those with elevated psychological distress or elevated
posttraumatic stress at Time 3.

6.1 Demographic characteristics of neurocognitive testing
responders at Time 3 (Impact of Combat Study)

A total of 51 Combat Role High-risk Subgroup members (10 Transitioned ADF members
and 41 2015 Regular ADF members) had full neurocognitive data available (Times 1, 2
and 3) and were included in analyses for this chapter. Their demographic profile was as
follows.

The mean age of the responders was 33.4 years (SE = 1.1). Most were 28-37 years old
(52.9%); 23.5% were 18-27 years old, 15.7% were 38—47 years old, and 7.8% were 48—
57 years old. No responders were 58 years or older. All the responders were Army, and
most were male (92.2%). Non-Commissioned Officers made up 58.8% of the
responders; 29.4% were from Other Ranks and 7.8% were Officers (3.9% had missing
demographic data).

6.2 Neurocognitive function over time

This section summarises resting-state qEEG power levels and working memory function
trends over time in the full Combat Role High-risk Subgroup (all participants who
completed neurocognitive assessments at all three time points, regardless of missing
data on other measures). A summary of changes in resting cortical activity and working
memory function observed between Time 1, Time 2 and Time 3 is presented. Because
of the limited sample size, results were not stratified according to whether cohort
members had transitioned or remained in the Regular ADF in 2015.

6.2.1 Quantitative electroencephalography

This section discusses the change over time in qEEG measures of resting-state cortical
activity. Four basic rhythms, each associated with particular physiological and
functional states, are examined in order of their frequency and amplitude — beta,
alpha, theta and delta. Each rhythm varies according to its frequency and amplitude;
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‘frequency’ refers to how often the signal occurs (fast to slow) and ‘amplitude’ refers
to the signal’s strength (low to high). In simple terms, beta rhythms are high frequency
and low amplitude and are present during active cognitive engagement; alpha rhythms
are slightly lower frequency and higher amplitude, are present during relaxed
wakefulness, and are thus reflective of a resting idle state; theta rhythms are slower
again, of a higher amplitude, and associated with memory processes, also appearing
during deep meditation and hypnosis; delta rhythms are the slowest, have the greatest
amplitude, and are most prominently associated with sleep and dreaming states.

Beta power

Table 6.1 and Figure 6.1 show beta power changes over time in the Combat Role High-
risk Subgroup. There was a general pattern suggesting reduced active cognitive
processing, with reductions in beta power over time. Beta power reduced between
Time 1 and Time 2 for the majority of electrodes, with a global power reduction of
20.1%. Reductions were most robustly observed in the occipital, parietal and bilateral
temporal regions, although substantial reductions were also observed in the frontal
and central regions. At Time 3 the majority of electrodes exhibited some recovery
towards Time 1 power levels, although sustained reductions remained apparent across
the majority of regions (12.3% global average power reductions relative to Time 1).
These sustained reductions were again most robustly observed in the occipital, parietal
and bilateral temporal regions, although substantial sustained reductions also
remained evident in the left-frontal and central regions.

Table 6.1 Regional average percentage change in beta power relative to Time 1
Percentage change relative to Time 1
Region Time 2 Time 3
Global -20.1% -12.3%
Frontal -13.6% -3.1%
[left —16.8%; right —10.5%)] [left —8.0%; right —2.2%)]
Central -13.1% -5.8%
Parietal -21.2% -12.8%
Temporal -24.0% -22.1%
[left —28.2%; right —19.8%] [left —24.7%; right —19.5%)]
Occipital -35.8% -26.5%

Note: Global = all electrodes; frontal = Fp1/Fp2/F7/F3/Fz/F4IF8 [left = Fpl/F7/F3; right = Fp2/F8/F4]; central = C3/Cz/C4; parietal =
P3/Pz/P4; temporal = T3/T4/T5/T6 [left = T3/T5; right = T4/T6]; occipital = 01/0z/02.
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Figure 6.1 Mean beta power (top) and percentage change over time (bottom)
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Alpha power

Table 6.2 and Figure 6.2 show alpha power changes over time in the Combat Role High-
risk Subgroup. Alpha power reduced for the vast majority of electrodes over time, with
a global average reduction of 10.5% between Time 1 and Time 2. Reductions were
shown to be most robust in the occipital, left-temporal and frontal regions, although
notable power reductions were also observed in the central and parietal regions.

At Time 3 the majority of electrodes exhibited some recovery towards Time 1 power
levels, although sustained reductions remained apparent in several regions (7.0%
global average power reductions relative to Time 1). These sustained reductions were
most robustly observed in the frontal regions, but notable sustained reductions also
remained evident at occipital electrodes. The bilateral-temporal regions exhibited
mixed trends, although regional averages appeared to show near complete recovery to
Time 1 power levels. Central electrodes also exhibited a trend towards recovery to
Time 1 power levels. Most interestingly, parietal electrodes were shown to exhibit
substantial additional alpha power reductions from those observed at Time 2. These
additional parietal power reductions resulted in a robust downward trend over time at
this location.

Table 6.2 Regional average percentage change in alpha power relative to Time 1
Percentage change relative to Time 1

Region Time 2 Time 3
Global -10.5% -1.0%
Frontal -12.3% -8.6%
[left —13.5%; right —12.2%)] [left —=11.2%; right —6.5%]
Central -6.2% -1.8%
Parietal -6.7% -17.7%
Temporal -9.3% -0.8%
[left —15.6%; right —3.0%] [left —1.6%; right 0.1%]
Occipital -16.3% -5.9%

Note: Global = all electrodes; frontal = Fp1/Fp2/F7/F3/Fz/F4IF8 [left = Fpl/F7/F3; right = Fp2/F8/F4]; central = C3/Cz/C4; parietal =
P3/Pz/P4; temporal = T3/T4/T5/T6 [left = T3/T5; right = T4/T6]; occipital = 01/0z/02.
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Figure 6.2 Mean alpha power (top) and percentage change over time (bottom)

MPre-deployment M Post-deployment [l 5-year follow-up

208 174 184 195 168 18.2

i1 NN

AE]

329 305 324
139 124 142 125 117 132

|-

T5 Pz T6
73 a2
645

70 472 ma

- P 1l -=- Post-depl -=- 5-year -up

120 TRANSITION AND WELLBEING RESEARCH PROGRAMME



Theta power

Table 6.3 and Figure 6.3 show theta power change over time in the Combat Role High-
risk Subgroup. Theta power showed a trend to increase over time for the majority of
electrodes, exhibiting a global average power increase of 3.6% from Time 1 to Time 2.
These increases were shown to be most robust in the central and right temporal
regions, although notable increases were also observed in the frontal and parietal
regions. In contrast with other regions, occipital theta reduced between Time 1 and
Time 2.

At Time 3 global average theta power increased further, with an average increase of
4.9% between Time 1 and Time 3. Notably, some recovery towards Time 1 power
levels was observed at several electrodes (Fz/Cz/Pz/P4), although sustained increases
were evident in a number of locations. Sustained or additional theta power increases
at Time 3 were observed in the central, parietal and temporal regions. Additional
power increases were most robustly observed at more anterior bilateral temporal
electrodes (T3/T4). Interestingly, in contrast with reductions observed at Time 2, at
Time 3 occipital theta exhibited a robust power increase that exceeded levels observed
at Time 1.

Table 6.3 Regional average percentage change in theta power relative to Time 1
Percentage change relative to Time 1
Region Time 2 Time 3
Global 3.6% 4.9%
Frontal 4.2% 1.9%
[left 4.7%; right 2.8%)] [left 2.3%; right 2.2%)]
Central 9.3% 8.5%
Parietal 5.4% 4.8%
Temporal 5.3% 7.0%
[left 3.4%; right 7.1%)] [left 7.0%; right 6.9%)]
Occipital -7.8% 5.8%

Note: Global = all electrodes; frontal = Fp1/Fp2/F7/F3/Fz/F4IF8 [left = Fpl/F7/F3; right = Fp2/F8/F4]; central = C3/Cz/C4; parietal =
P3/Pz/P4; temporal = T3/T4/T5/T6 [left = T3/T5; right = T4/T6]; occipital = 01/0z/02.

IMPACT OF COMBAT STUDY: Impact of Combat Report 121



Figure 6.3 Mean theta power (top) and percentage change over time (bottom)
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Delta power

Table 6.4 and Figure 6.4 show delta power change over time in the Combat Role High-
risk Subgroup. Delta power increased over time for the majority of electrodes, with a
global average power increase of 10.6% between Time 1 and Time 2. These increases
were shown to be most robust in the temporal, frontal, central and parietal (Pz/P4)
regions. Occipital delta exhibited little change bilaterally, although a modest midline
(Oz) power reduction was observed.

At Time 3 the majority of electrodes exhibited a substantial recovery towards Time 1
power levels, although global average power was still 2.5% higher relative to Time 1.
Sustained power increases in particular remained evident at more anterior bilateral
temporal electrodes (T3/T4). Notably, occipital delta exhibited successive power
increases at each time point, particularly in the right hemisphere (02).

Table 6.4 Regional average percentage change in delta power relative to Time 1
Percentage change relative to Time 1

Region Time 2 Time 3
Global 10.6% 2.5%
Frontal 10.7% 1.0%
[left 14.3%; right 7.0%] [left 2.2%; right —1.2%)]
Central 9.9% 1.0%
Parietal 6.0% -0.7%
Temporal 23.6% 6.5%
[left 22.4%; right 24.8%)] [left 6.7%; right 6.2%)]
Occipital -1.7% 5.4%

Note: Global = all electrodes; frontal = Fp1/Fp2/F7/F3/Fz/F4IF8 left = Fpl/F7/F3; right = Fp2/F8/F4]; central = C3/Cz/C4; parietal =
P3/Pz/P4; temporal = T3/T4/T5/T6 [left = T3/T5; right = T4/T6]; occipital = 01/0z/02.
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Figure 6.4 Mean delta power (top) and percentage change over time (bottom)
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6.2.2  Working memory: event-related potential

This section summarises changes over time in working memory function, as measured
by P3wm amplitudes, among the Combat Role High-risk Subgroup. The P3 component
is a later latency positive-going amplitude deflection that typically peaks 250 to 500
milliseconds post-stimulus. In general terms, later components (greater than 200
milliseconds) such as the P3 reflect conscious processing events, which are associated
with increasingly higher order cognitive functions (that is, effortful information
retention, evaluation and manipulation). P3 amplitude deflections elicited during a
stimulus task are used as an index of cognitive processing events associated with
working memory updating. The P3 amplitude deflection elicited during working
memory updating tasks is commonly referred to as the ‘P3wm component’.
Amplitudes are measured at three electrode locations — frontal, central and parietal.

P3wm peak amplitudes

Figure 6.5 shows mean P3wm amplitudes and changes in amplitudes over time. P3wm
amplitudes were maximal at parietal and minimal at frontal electrodes for all three
assessment intervals.

P3wm amplitudes reduced over time for all three electrodes. Between Time 1 and
Time 2 these reductions were most robustly observed at the frontal and central
electrodes; in contrast, the parietal electrode exhibited very little reduction. At Time 3
the frontal and central electrodes exhibited further amplitude reductions; in contrast,
the parietal electrode exhibited no amplitude reduction beyond that observed
between Time 1 and Time 2.
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Figure 6.5 Midline P3wm amplitude means (top) and percentage change over time
(bottom) for frontal (Fz), central (Cz) and parietal (pz) electrodes
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6.3 Neurocognitive function and psychological distress

This section provides an overview of trends in resting-state qEEG power levels and
working memory function trends over time among cohort members with elevated
psychological distress at Time 3 (scoring above the K10 screening cut-off), as well as
comparing them with a healthy subgroup (those scoring below K10 and PCL-C
screening cut-offs at Time 3). For the purpose of these analyses, only beta, alpha and
theta power levels are included under qEEG.

6.3.1 qEEG

Beta power

At Time 3, when the full Combat Role High-risk Subgroup was divided according to the
presence or absence of elevated psychological distress (an indicator of
psychopathology), a difference in the pattern of change in beta power over time
emerged. At Time 1 those with elevated psychological distress exhibited beta power
12.2% higher than the healthy subgroup. These between-group differences became
more pronounced at Time 2 (13.9% higher) and markedly more pronounced at Time 3
(33.4% higher). This progressively increasing beta power disparity was a result of
somewhat contrasting change trends in each of the groups. Specifically, while there
was a reduction in beta power between Time 1 and Time 2 for both groups, the
reduction was more pronounced in the healthy subgroup. Similarly, while both groups
exhibited power increases between Time 2 and Time 3, there were more marked

126 TRANSITION AND WELLBEING RESEARCH PROGRAMME



increases in beta power in those with elevated psychological distress compared to the
healthy subgroup. This resulted in markedly different beta power levels between the
groups at Time 3.

For those with elevated psychological distress there was an average beta power

reduction of 13.9% between Time 1 and Time 2. Although beta power reductions were
evident for most sites (particularly at more posterior regions), increases were observed
at Fp1/Fp2 electrodes.

Global average beta power increased by 29.3% between Time 2 and Time 3 among

those with elevated psychological distress, with increases particularly at occipital and

anterior temporal electrodes [T3/T4], although power levels at Fp1/Fp2 notably

remained stable. Power increases resulted in overall elevated power levels relative to
Time 1 at all other electrodes (particularly in the right hemisphere/anterior regions).

Table 6.5 Regional mean beta power levels over time in the elevated psychological
distress subgroup
Region Time 1 Time 2 Time 3
Global 8.7 7.5 9.5
Left hem 8.5 71 8.9
Right hem 8.6 17 9.6
Asym [L-R] 0.1 -0.6 0.7
Anterior 9 8.2 9.9
Posterior 8.1 6.2 8.4
AntPos [A-P] 0.9 2.1 15
Frontal 8.6 85 10.2
Left hem 85 8.1 9.4
Right hem 85 9 105
Asym [L-R] 0 -1 11
Central 9.5 8.6 114
Parietal 8.4 73 9.8
Temporal 8.3 6.1 7.9
Left 7.