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ABSTRACT
Aims. To examine the lifetime prevalence and risk of psychiatric disorders

associated with natural and man-made disaster exposure in Australia.

Methods. We utilised data from a nationally representative population survey (N
= 8841) which were analysed through univariate and multivariate logistic
regression in order to examine the full spectrum of Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition (DSM-IV) affective, anxiety and
substance use disorders associated with exposure to natural and man-made
disaster.

Results. Man-made disaster exposure was primarily associated with an increased
lifetime risk (odds ratio (95% CI)) of alcohol abuse disorder 2.29 (1.56-3.37),
post-traumatic stress disorder (PTSD) 2.27 (1.36-3.79), obsessive—compulsive
disorder (OCD) 1.95 (1.08-3.51) and major depressive disorder 1.69 (1.01—
2.85). Multiple natural disaster exposure was associated with an increased
lifetime risk of panic disorder 2.26 (1.11-4.61). Among the broader disorder
spectrum examined, alcohol abuse disorder accounted for the single greatest
increase in lifetime disorder prevalence associated with man-made disaster
exposure, and the greatest number of natural or man-made disaster exposed
individuals who had developed a lifetime psychiatric disorder. Despite the
relatively greater disorder risk associated with manmade disaster, natural
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disaster exposure was associated with more cases of psychiatric disorder, likely
due to the frequency with which these events occur in Australia.

Conclusions. Notwithstanding the inability to draw causal inferences from
cross-sectional survey data, populationbased

analyses provide a comprehensive and consistent method to ascertain the
population imprint of psychiatric disorder

and disaster exposure. Mental health policy and services should be targeting a
range of psychiatric disorders in

disaster contexts in addition to the usual focus on PTSD and depression,
including alcohol abuse, panic disorder and

OCD. Despite the relatively greater disorder risk associated with man-made
disaster exposure, the national burden

of psychiatric disorder in natural disaster contexts is particularly high.

INTRODUCTION

Australia is exposed to a range of natural and man-made hazards, which impact on
the health and wellbeing of its population. Natural hazards common to Australia
primarily include floods, bushfires, cyclones, severe storms, droughts and heatwaves,
and to a lesser extent earthquakes and tsunamis.

Simultaneously, the country is exposed to a range of man-made hazards, which
include technological accidents, such as fires, explosions and structural collapses;
chemical, biological and radiological hazards; transport accidents; mass shootings;
and acts of terrorism.

Research has shown that approximately 8.4% of Australians are involved in major
natural disasters and 4.8% in man-made disasters over their lifetime (Mills et al.
2011). In view of the increasing impacts of global climate change on the frequency
and intensity of extreme climatic events and growing global and domestic concern
with the threat of terrorism, there is a need for a comprehensive assessment of the
national burden which exposure to natural

and man-made disasters has on the mental health of the population.

Yet, surprisingly, despite advancing clinical and epidemiological insights into the
mental health consequences of major disaster events (including into individual risk
and protective factors for varied mental health outcomes and disorder trajectories),
whole or population-based assessments of the psychiatric imprint of disaster
exposure are not readily available today. Comprehensive national estimates of the
psychiatric burden of disaster exposure are therefore currently reliant on either
indirect or partial inferences from event-specific disaster studies (which tend to vary
in focus and methodology), insights from international literature reviews (of specific
event or disorder types), or comparative cross-national studies focussed on specific
disorders (Bromet et al. 2017).

This, in turn, provides an obstacle to the adequate recognition of the full spectrum
and national burden of disaster mental health outcomes, the associated prioritisation
and allocation of health resources, and the development of a proactive and targeted
approach to disaster risk reduction and national health preparedness planning.
Reviews of international disaster mental health research indicate that while a
majority of disaster affected individuals may typically experience transitory mild-to-
moderate levels of distress, and recovery can generally be considered the norm rather
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than the exception for most, a significant minority will go on to develop more severe
diagnosable mental disorders (Bonanno et al. 2010; Norris et al. 2002).Amongthe
latter, post-traumatic stress disorder (PTSD), and to a lesser extent, major depressive
disorder (MDD), have traditionally been the most frequently investigated and
identified mental health outcomes in disaster contexts (Galea et al. 2005; Bonde et al.
2016), while other anxiety, affective and substance use disorders have received
relatively little attention (North, 2007; McFarlane et al. 2009).

Post-disaster PTSD prevalence rates have commonly been found to range between 5
and 10% in the general population and 30 and 40% among direct disaster victims
(Galea et al. 2005), with greater odds (odds ratio (OR) 3.3, 95% CI 1.1-9.7) typically
observed among those exposed to man-made rather than natural disasters (Bromet et
al. 2017). Elevated odds of depressive disorder have equally been noted in natural
(OR 2.28, 95% CI 1.30-3.98) and man-made (OR 1.47, 95% CI 1.30-1.65) disaster
contexts (Bonde et al. 2016).

Nevertheless, a growing body of evidence indicates that a whole range of psychiatric
disorders can emerge with an increased risk following disastrous events (McFarlane
& Williams, 2012). These arguments are therefore indicative of the need to
investigate a wider range of psychiatric disorders in disaster contexts.

Previous research further indicates that constellations of traumatic event exposure
and mental disorder prevalence can differ substantially between countries, and that
besides traumatic event exposure, socioeconomic country context characteristics are
important predictors for the variation in disorder prevalence between countries.
Australia is, like New Zealand and the United States, a country with a relatively high
level of trauma exposure, low socioeconomic vulnerability and high mental disorder
prevalence (Kessler et al. 2009; Benjet et al. 2016; Dlckers & Brewin, 2016;
Diickers et al. 2016). This justifies a deeper analysis of presenting patterns of disaster
exposure and mental disorder prevalence in nationally representative population
samples, while at the same time controlling for the relative weight of risk and
protective factors in the context of the sample and the event type.

In moving beyond a focus on specific disorders or single disaster events, the current
study therefore seeks to develop a nationally representative picture of the full
spectrum of psychiatric disorders to document the population imprint of disaster
exposure. To this end, this study utilised nationally representative survey data and a
consistent diagnostic algorithm to examine the lifetime prevalence and risk of
psychiatric disorders that are associated with both natural and man-made disaster
exposure in Australia.

METHOD

Data source

This study utilised data from the second National Survey of Mental Health and
Wellbeing (NSMHWB), which was conducted by the Australian Bureau of Statistics
(ABS) in 2007 (Australian Bureau of Statistics, 2009). This nationally representative,
cross-sectional population survey employed random-stratified, multistage area
probability sampling of persons aged 16—85 years who were the usual residents of
private dwellings (such as houses, flats, home units or other private residence
structures).Atotal of 14 805 private dwellings were included in the survey from an
initial random sample of 17 352 households, after excluding those that were
ineligible or out of scope. One eligible person in each household was randomly
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selected to complete the interview (with a higher chance of selection for those aged
16-24 and 65-85 years to improve the reliability of estimates for these groups).
ABS-trained lay interviewers conducted computer-assisted, face-to-face interviews,
which took on average 90 min to complete.

Further detail on the sampling design and survey procedure can be found in the
NSMHWB users’ guide (Australian Bureau of Statistics, 2009). The NSMHWB was
completed by 8841 respondents, representing a response rate of 60% (Slade et al.
2009).

The base interview underpinning the NSMHWB was the Composite International
Diagnostic Interview version 3.0 of the World Health Organization’s World Mental
Health Survey Initiative (WMH-CIDI 3.0) (Kessler & Ustiin, 2004). The WMH-
CIDI 3.0 is a fully structured interview for adults which assesses the prevalence of
selected psychiatric disorders and their impact on day-to-day activities. The WMH-
CIDI 3.0 provides an assessment of psychiatric disorders based on the definitions and
diagnostic criteria specified in the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (DSM-1V). The WMH-CIDI 3.0 assesses key variables of
relevance to this study, including: (a) the lifetime prevalence of DSM-IV psychiatric
(i.e. affective, anxiety and substance use) disorders, (b) lifetime exposure to
potentially traumatic events (including natural and man-made disasters), and (c)
sociodemographic characteristics (i.e. age, gender, country of birth, marital status,
qualification, labour force status, household location and relative socioeconomic
disadvantage).

Standard DSM-1V diagnostic algorithms, criteria and exclusion rules were applied to
derive DSM-IV diagnoses.

Wherever diagnostic hierarchy rules had been specified for psychiatric disorders
(which precluded the diagnosis of a particular disorder on the basis that it had been
accounted for by the presence of another disorder), we generally applied these
diagnostic hierarchy rules in our analysis to derive accurate estimates.
Sociodemographic sample characteristics (unweighted) included: mean age 46.3
(range 16-85) years, gender (54.5% female, 45.5% male), country of birth (73.9%
Australia, 11.7% main English speaking countries, 14.5% elsewhere), marital status
(45.3% married, 32.7% never married, 22.0% previously married), qualification
(55.7% holding a qualification or degree above school-level), labour force status
(62.2% employed, 35.4% not in labour force, 2.4% unemployed) and household
location (64.3% major urban, 23.2% other urban, 12.5% other). For further
information on NSMHWB sample characteristics, readers are referred to (Slade et al.
2009; Reifels et al. Forthcoming).

Exposure variables

Type and frequency of natural or man-made disaster exposure were assessed by
asking each survey respondent: ‘Were you ever involved in a major natural disaster,
like a devastating flood, cyclone, or earthquake?’, ‘Were you ever in a man-made
disaster, like a fire started by a cigarette, or a bomb explosion?’ and ‘How many
times (did that happen in your life)?’, for each of those events. Two binary exposure
variables were created representing the type of disaster exposure: man-made (coded
yes = 1 or no = 0) and natural (coded yes = 1 or no = 0). Two categorical exposure
variables represented the frequency (or level) of exposure to each respective disaster
type: man-made (coded 0, 1, ‘2 or more’) and natural (coded 0, 1, ‘2 or more’). We
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refer to the former binary variables as ‘types’ of disaster exposure and to the latter
categorical variables as ‘levels’ of disaster exposure.

An additional binary variable was created to control for exposure to other types of
traumatic life events (coded yes = 1 or no = 0), reflecting the presence or absence of
lifetime exposure to at least one of 27 ‘other’ potentially traumatic events that are
assessed within the WMH-CIDI 3.0, irrespective of man-made or natural disaster
exposure (Mills et al. 2011; Benjet et al. 2016). The WMH-CIDI 3.0 incorporates a
DSM-1V PTSD module which enquires about lifetime exposure to 29 types of
traumatic events, including natural and man-made disasters and accidents; combat,
war and refugee experiences; sexual and interpersonal violence; witnessing or
perpetrating violence; death or trauma to a loved one; as well as any other private or
extremely traumatic event which the person may have experienced.

Outcome variables

The diagnostic spectrum of outcome variables covered three classes of DSM-1V
lifetime psychiatric disorder: (a) affective disorders (MDD, dysthymia, bipolar
affective disorder); (b) anxiety disorders (PTSD, generalised anxiety disorder,
obsessive—compulsive disorder (OCD), panic disorder, agoraphobia, social phobia)
and (c) substance use disorders (abuse and dependence derived separately for
alcohol, cannabis, opioids, sedatives and stimulants). Each binary outcome variable
was coded yes = 1 or no = 0 to reflect the presence or absence of respective lifetime
psychiatric disorders.

Statistical analyses

Descriptive analyses were conducted to estimate the lifetime population prevalence
of DSM-IV psychiatric disorders associated with natural or man-made disaster
exposure. In addition, univariate and multivariate logistic regression analyses were
conducted to examine the differential lifetime risk of DSM-IV psychiatric disorders
associated with different types and levels of disaster exposure. Results of all
univariate analyses are presented as crude ORs and results of all multivariate
analyses as adjusted ORs (AORS).

The first set of multivariate regression analyses (model 1) examined the risk of
DSM-1V lifetime psychiatric disorders associated with different ‘types’ of disaster
exposure (i.e. natural or man-made),

controlling for both types of disaster exposure, all sociodemographic variables listed
above and for the likelihood of exposure to any other type of traumatic event.

The second set of multivariate regression analyses (model 2) examined the risk of
DSM-1V lifetime psychiatric disorders associated with different ‘levels’ of natural or
man-made disaster exposure, controlling for both natural and man-made disaster
exposure levels, all sociodemographic variables and exposure to any other traumatic
event. Thus, models 1 and 2 were largely identical and only differed in terms of the
disaster exposure variables considered, with the former utilising binary and the latter
categorical disaster exposure variables.

To explore the population imprint of disaster exposure in more depth, two more
comparative analyses were conducted. The first examined relative changes in the
prevalence rates of various psychiatric disorders that are associated with exposure to
natural or manmade disaster. Resulting percentage differences in disorder prevalence
rates (between those exposed, relative to those not exposed, to respective disaster
types) were charted to enable comparison. In addition, we calculated and charted
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population estimates of the total number of Australians affected by each disaster type
who had developed lifetime psychiatric disorders (with standard error bars provided).
All prevalence estimates and measures of association were weighted to account for
differential response patterns in the population, the inverse probability of an
individual being sampled and to conform to independent population estimates of
national census data. The weighting procedure involved the application of 60 ABS
provided person-level replicate weights, which were calibrated against independent
population benchmarks in terms of age, gender, state/territory, part of state,
educational attainment, labour force status and household composition (Australian
Bureau of Statistics, 2009). Standard errors for population estimates were calculated
through delete-a-group jackknife variance technique. All analyses were conducted
using STATA 13 (StataCorp, College Station, Texas, USA).

RESULTS

Natural and man-made disaster exposure in Australia

Weighted population estimates indicated that Australians were overall more likely to
be exposed to natural rather than man-made disasters, with 8.4 and 4.8%,
respectively, involved in these events over their lifetime. Among those involved in
respective disaster types, 67.5% had experienced one, and 32.5% multiple (‘two or
more’), natural disasters, while 64.4% had experienced one, and 35.6% multiple,
man-made disasters. Man-made disaster exposed individuals tended to be involved in
a greater number of disaster events (_x =7.7,95% CI 3.85-11.59, S.E. 1.93) than
those exposed to natural disaster (_x = 2.7, 95% CI 1.69-3.61, S.E. 0.48).

Prevalence and risk of lifetime psychiatric disorders

Tables 1-3 present data on the lifetime population prevalence and risk of DSM-1V
psychiatric disorders that are associated with natural and man-made disaster
exposure in Australia. Overall, almost 45% of participants exposed to natural disaster
and 54% of those exposed to man-made disaster had developed a lifetime psychiatric
disorder (compared with 41%, respectively, of those not exposed).

Univariate analyses indicated that only man-made (but not natural) disaster exposure
was associated with an elevated risk (OR) of any lifetime psychiatric (1.67), affective
(1.71), anxiety (1.62) and substance use (2.07) disorder. More specifically, man-
made disaster exposure was linked to an increased lifetime risk of major depressive
(1.69), post-traumatic stress (2.27) and OCDs (1.95), while single man-made disaster
exposure was associated with an increased lifetime risk of alcohol abuse (2.43) and
stimulant abuse (2.40) disorder. While exposure to a single natural disaster was not
associated with an increased risk of disorder, exposure to multiple (i.e. ‘two or
more’) natural disasters was associated with an increased lifetime risk of panic
disorder (2.26). Cumulative effects of repeated man-made disaster exposure were
also noted in terms of an increased lifetime risk of OCD (2.44) and decreased
lifetime risk of stimulant abuse (0.32) disorder.

Further information on the lifetime prevalence rates and risk of other DSM-IV
affective, anxiety and substance use disorders (which were not significantly elevated
in the context of disaster exposure) is available in online Supplementary Material,
Tables S1-54.

Multivariate analyses (model 1, online Supplementary Tables S5-7) that controlled
for sociodemographic variables, respective ‘types’ of disaster exposure and exposure
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to any other traumatic event, confirmed that an elevated risk of any lifetime affective
(AOR 1.67,95% CI (1.01-2.78), p = 0.047), anxiety (AOR 1.62, 95% CI (1.09—
2.40), p = 0.018) and substance use (AOR 1.61, 95% CI (1.06-2.43), p = 0.025)
disorder is associated with exposure to man-made disaster. More specifically, man-
made disaster exposurewas linked to an increased risk of lifetime OCD (AOR 1.93,
95% Cl (1.08-3.44), p = 0.026) and alcohol abuse (AOR 1.72, 95% CI (1.11-2.67), p
= 0.016) disorder.

[TABLE 1] [TABLE 2] [TABLE 3]

Similarly, when considering ‘levels’ of disaster exposure (model 2, online
Supplementary Tables

S5-7), an increased risk of any lifetime anxiety (AOR 1.88, 95% CI (1.10-3.20), p =
0.021), and substance use (AOR 1.84, 95% CI (1.07-3.17), p = 0.029) disorder, as
well as, more specifically, of alcohol abuse disorder (AOR 2.04, 95% CI (1.17-3.54),
p = 0.012), was found to be associated with single (but not multiple) manmade
disaster exposure. Multiple man-made disaster exposure was associated with an
increased lifetime risk of OCD (AOR 2.34, 95% CI (1.00-5.45), p = 0.050).

No other associations identified in univariate analyses proved to be significant in
multivariate analyses when controlling for the full set of predictor variables under
model 1 or 2, partly due to insufficient observations to calculate jack-knife standard
errors.

By way of sensitivity analysis of lifetime data, additional multivariate analyses were
conducted to examine the 12-month risk of respective disorders in models 1 and 2.
Multivariate regression results (shown in online Supplementary Table S8) confirmed
that an elevated 12-month risk of any DSM-1V psychiatric disorder, any DSM-1V
anxiety disorder and more specifically, of PTSD and OCD was associated with
manmade disaster exposure. The 12-month risk of OCD was equally elevated in
natural disaster contexts, and the 12-month risk of alcohol dependence decreased in
man-made disaster contexts.

Exploring the population imprint of disaster exposure

Figure 1 shows relative lifetime percentage increases or decreases in the prevalence
rates of various psychiatric disorders that are associated with exposure to natural or
man-made disaster (i.e. reflecting the difference in disorder prevalence rates between
those exposed, relative to those not exposed, to respective disaster types).

While not all prevalence rate changes associated with disaster exposure were
statistically significant, the vast majority were in the direction of a general increase
in lifetime disorder prevalence, and typically more pronounced for man-made
disasters. Largest prevalence increases in relation to man-made disaster exposure ( p
< 0.05) were noted for substance use disorders (most notably, alcohol abuse
disorder), followed by anxiety (PTSD and OCD), and affective (MDD) disorders.
By contrast, the only significant prevalence increase in the context of natural disaster
exposure was noted for panic disorder ( p < 0.05).

[FIGURE 1]
Figure 2 presents weighted population estimates of the total number of disaster-
affected Australians who had developed lifetime psychiatric disorders.
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Contrasting with findings on the relatively greater increase in disorder prevalence
associated with manmade disaster exposure (Fig. 1), the overall greatest number of
disaster-affected Australians who had

developed lifetime psychiatric disorders had been exposed to natural disasters n =
602 975 (S.E. =49 992), compared with n = 414 061 (S.E. = 43 289) of those
exposed to man-made disasters. This latter finding would be expected in view of the
overall greater likelihood of natural disaster exposure. Both types of disaster
exposure were most frequently associated with lifetime substance use disorders,
followed by anxiety, and affective disorders.

DISCUSSION

Our study findings confirm central disaster mental health correlates identified in
event-specific studies and international literature reviews, and highlight the
importance of increasing attention to the broader range of psychiatric disorders.
Consistent with international literature reviews, post-traumatic stress and MDDs
featured as prominent psychiatric correlates of man-made disaster exposure among
Australians (Galea et al. 2005; Bonde et al. 2016). However, due to their increased
risk and prevalence in disaster exposure contexts, alcohol abuse, OCD and panic
disorders may warrant increasing research and attention in future.

Within the broader range of psychiatric disorders associated with disaster, alcohol
abuse disorder accounted for the single greatest increase in lifetime disorder
prevalence associated with man-made disaster exposure, as well as the greatest
number of natural or man-made disaster exposed Australians who had developed a
lifetime psychiatric disorder. Disasters have rarely been found to be accompanied by
large increases in the prevalence of substance use disorders, and increased post-
disaster alcohol abuse can often reflect an exacerbation of existing use rather than
new onset disorders (Van der Velden & Kleber, 2009). Yet, while the current study
did not distinguish pre-existing from post-disaster alcohol abuse, the overall strength
of the association of disaster exposure and lifetime alcohol abuse is noteworthy and
indicative of a significant degree of attention that should be devoted to alcohol use
disorders in future Australian disaster contexts.

[FIGURE 2]

The elevation in the prevalence of OCD within the context of disaster exposure is an
interesting finding.

Phenomenologically, recurrent and persistent thoughts that make up the obsessions
criteria for OCD may look similar to the intrusive cluster of symptoms in

PTSD (Dykshoorn, 2014). Functionally, trauma-related OCD and PTSD symptoms
have also been hypothesised to have a dynamic relationship, in that the former can
serve a protective coping function to alleviate unpleasant trauma-related thoughts
and emotions (Gershuny et al. 2003), and thereby partially mask the latter in turn.
The significant elevation of OCD prevalence after trauma exposure has been noted in
studies (O’Donnell et al. 2016) and warrants further investigation.

Overall, only man-made disaster exposure was associated with an increased lifetime
risk of a range of psychiatric disorders, while repeated natural disaster exposure was
associated with an increased risk of panic disorder. By contrast to previous research
which identified cumulative effects of repeated disaster exposure in relation to
population suicidality (Reifels et al. Forthcoming), cumulative exposure effects were
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only rarely observed across the wider psychiatric disorder spectrum (and largely
limited to OCD and panic disorders). Pursuant to further confirmation of these
distinctive lifetime disaster exposure correlates, our findings suggest that we cannot
necessarily assume that repeat disaster exposure is inevitably linked to worse mental
health outcomes (when compared with single disaster exposure), or for that matter,
that cumulative disaster exposure will have the same uniform (adverse) impact across
the psychiatric disorder spectrum.

The toxic nature and adverse mental health impacts of acts of interpersonal (Forbes
et al. 2012) or mass violence involving intentional harm (Norris & Elrod, 2006) are
well documented, which may explain the higher risk of psychiatric disorder
associated with man-made disaster. It is worth also noting that individuals involved
in man-made disasters had been exposed to a greater number of disaster events than
those involved in natural disasters, hence underscoring the need to control for
respective disaster exposure levels. These findings, however, do not take away from
the importance of natural disaster and its psychiatric impact in Australia. In this
study, natural disaster was associated with more cases of psychiatric disorder than
man-made disaster, probably due to the frequency with which these events occur in
Australia.

Study strengths and limitations

Methodological study strengths and limitations need to be considered in interpreting
the findings. Study strengths included the use of nationally representative population
data and a consistent diagnostic algorithm (based on established DSM-IV criteria) to
assess a broad spectrum of psychiatric disorders, across distinct disaster types. Due
to the focus on examining diagnosable psychiatric disorders in the Australian
population, findings may not be generalisable to populations in other countries, or
indicative of sub-threshold levels of distress. Multivariate analyses of cross-sectional
survey data adjusted for numerous factors to determine key variable associations, but
did not permit definitive causal inferences. Lifetime self-report data are more likely
to be subject to recall bias which can adversely impact the accuracy of prevalence
estimates. While the NSMHWB differentiated natural and man-made disaster
exposure type, it did not distinguish more specific disaster event or exposure
characteristics, which can be predictive of mental health outcomes. Since our
analysis of lifetime correlates did not differentiate pre-existing from post-disaster
disorders, resulting estimates are likely to reflect inflated estimates of the true
prevalence of new onset (or exacerbated) disorders, which can be causally linked to,
and observed following, disaster exposure. In view of our limited knowledge about
the timing of psychiatric symptom onset in disaster contexts, future population-based
studies may therefore benefit from adopting prospective study designs to examine the
full spectrum of disorder risks and associated prevalence estimates, over time.

Study implications

In view of Australia’s existing disaster risk profile, our findings have important
implications for an allhazards approach to disaster preparedness planning and a better
understanding of the associated mental health burden of disasters. In ascertaining the
population imprint of disaster exposure in Australia, it is critical to recognise a basic
and yet fundamental principle of the inverse relationship of disaster type prevalence
and associated mental health impacts. Relatively infrequent man-made disasters are
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likely to carry greater mental health risks (in terms of the likelihood and severity of
adverse mental health consequences).

Nevertheless, more frequently occurring natural disasters likely account for the
greater share of the total burden of disaster mental health consequences (in terms of
the total number of disaster-affected Australians developing lifetime psychiatric
disorders).

Population-based disaster mental health research can thus complement existing
research in the field by providing an overarching national picture of (the relative
weight of) relevant disaster mental health correlates, while longitudinal event-
specific studies are required to obtain accurate post-disaster prevalence estimates and
inform the timing of assistance in specific disaster circumstances.

As such, population-based trends are also not necessarily reflective of individual-
level outcome trajectories, or of the spectrum and magnitude ofmental health
outcomes observed in unique disaster contexts.

Nevertheless, by establishing the previously unknown national risk and prevalence of
the wide range of lifetime psychiatric disaster correlates, our findings can inform
future research and preparedness activities in regard to natural and man-made
disasters in Australia.

Globally increasing disaster risks further call for effective disaster risk reduction
strategies which minimise the likelihood of disaster exposure and of associated
adverse health impacts in the population (Aitsi-Selmi & Murray, 2016). Such
strategies, in turn, require up-to-date population data and suitable methodologies in
order to monitor future population mental health impacts of increasing disaster
exposure and the effectiveness of these strategies across varied scales and contexts
over time. This study will contribute to fostering initiatives which seek to develop
clearer population-based estimates of the mental health risks and outcomes
associated with disaster exposure as a means to informing effective disaster risk
reduction strategies.

CONCLUSION

Population-based analyses of nationally representative survey data provide a
comprehensive and consistent method to ascertain the full spectrum of psychiatric
disorders associated with the population imprint of varied types of disaster exposure.
Mental health policy and services should be targeting a range of psychiatric disorders
in disaster contexts in addition to the usual focus on PTSD and depression, including
alcohol abuse, panic disorder and OCD. Despite the relatively greater disorder risk
associated with man-made disaster, natural disaster exposure was associated with
more cases of psychiatric disorder, likely due to the frequency with which these
events occur in Australia.
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Table 1. Lifetime prevalence and risk of any DSM-IV psychiatric, affective, anxiety and substance use disorder associated with disaster

exposure (univariale logistic regression analyses)

Any lifetime Any lifetime Any lifetime Any lifetime
Psychiatric disorder™® Afffective disorder™® Anxiety disorder™® Substance use disorder®

Predictor % OR (95% CT) % OR (95% CT) % OR (95% CT) % OR (95% CI)
ND exposure

No 4119 100 1422 1.00 1963 100 2386 100

Yes 4458 115(093-142) 1604 115(083-1.61) 2355 126(098-162) 2843 127 (0.94-1.70)

0 4119 100 1422 1.00 1963 100 2386 100

1 4290 107 (0.82-141) 1593 114 (074-1.77) 2303 122 (089-168) 2713 119 (083-171)

2ormore 4842  134(093-193) 1640 118(075-1.87) 2482 135 (0.89-204) 3134 146 (0.92-230)
MD exposure

No 408 100 1400 1.00 1954 100 2350 100

Yes 5365  L67**(1.21-232) 2182  L71* (1.07-274) 2821 162* (1.10-2.38) 3892  2.07*** (1.49-2.89)

0 408 100 1400 1.00 1954 100 2350 100

1 5539  1BO** (1.17-276) 2042 158 (091-273) 3164 191*(1.17-3.12) 3999 217* (134-352)

2ormore 4694 128 (0.78-211)  18.44 139 (080-2.41) 2575 143 (0.82-249) 3128 148 (0.89-2.46)

MD, natural disaster; MD, man-made disaster; OR, odds ratio; Cl, confidence interval.

“Weighted population estimates.

DMV diagnostic hierarchy rules applied.
Significance level: *p <0.05; **p<0.01; **p <0.001.

Table 2. Lifetime prevalence and risk of DSM-IV affective and anxiety disorders associated with disaster exposure (univariate logistic

regression analyses)

Lifetime
Major depressive Lifetime Lifetime Lifetime
disorder™® PTSD® oco? Panic disorder™®

Predictor Y OR (95% CI) % OR (95% CI) Y OR (95% CI) Y OR (95% CI)
ND exposure

Mo 1268 100 706 100 360 100 253 100

Yes 1467  1.18 (0.83-1.69) 893 1.29 (0.90-1.85) 564 160 (0.93-275) 510 207 (0.99-4.32)

0 1268  1.00 706 100 360 100 253 100

1 1448 117 (0.73-1.87) 849 122 (0.73-203) 540 1.53 (0.77-3.05) 490 1.99 (0.65-6.09)

Zormore 1519  1.23 (0.77-1.96) 9.89 144 (0.84-247) 617  1.76 (0.69-4.50) 553 2.26* (1.11-4.61)
MD exposure

MNo 12.51 1.00 686 100 362 100 264 100

Yes 1950  1.69* (1.01-285) 1434  227* (1.36-379) 682  1.95* (1.08-351) 484  1.88(049-722)

0 12.51 1.00 686 100 362 100 264 100

1 17.79  1.51 (0.82-2.81) 14.47  230%* (1.03-5.12) 6.60  1.88 (0.85-4.15) 6.00 236 (0.33-16.77)

Zormore 1630  1.36 (0.72-2.56) 15.51  2.49* (1.48-420) 837 2.44*(1.03-576) 355 1.36 (0.38-4.88)

ND, natural disaster; MD, man-made disaster; PTSD, post-traumatic stress disorder; OCD, obsessive-compulsive disorder; OR,

odds ratio; ClI, confidence interval
*Weighted population estimates.

"DSM-IV diagnostic hierarchy rules applied.
‘DEM-IV panic disorder without agoraphobia.
MNote: Affective and anxiety disorders not significantly assodated with disaster exposure reported in online Supplementary

Information.
Significance level: *p <0.05; **p<0.01.
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Table 3. Lifetime prevalence and risk of DSM-IV substance use disorders associated with disaster ecposure (univariate logistic regression
analyses)

Lifetime Lifetime Lifetime
Alcohol abuse disorder™® Cannabis abuse disorder™” Stimulant abuse disorder®®

Predictor % OR (95% CI) % OR (95% CI) % OR (95% CT)
ND exposure

No 17.97 1.00 433 1.00 1.92 1.00

Yes 2219 1.30 (0.93-1.81) 426 0.98 (0.58-1.67) 204 1.06 (0.56-2.02)

0 17.97 1.00 433 1.00 1.92 1.00

1 21.09 1.22 (D.8D-1.83) 5.41 1.26 (0.72-2.22) 207 1.08 (0.49-2.39)

2 or more 2465 1.49 (0.92-2.43) 1.91 0.43 (0.16-1.16) 1.99 1.04 (D.4D-2.67)
MD exposure

No 17.50 1.00 430 1.00 1.88 1.00

Yes 3282 2.29%#% (1.56-3.37) 473 1.10 (0.62-1.96) 2.88 1.54 (0.75-3.18)

0 17.50 1.00 430 1.00 1.88 1.00

1 3414 2.43**% (1.44-4.08) 6.15 1.46 (0.81-2.61) 440 2.40% (1.14-5.04)

2 or more 2439 1.51 (0.87-261) 2.96 0.68 (0.20-2.31) 0.62 0.32%# (0.18-0.58)

MND, natural disaster; MD, man-made disaster; OR, odds ratio; CI, confidence interval.

“Weighted population estimates.

*DSM-IV diagnostic hierarchy rules applied.

MNote: Substance use disorders not significantly associated with disaster exposure reported in online Supplementary Information.
Risk estimates for stimulant abuse disorder (by MD exposure level) are based on 59 completed (out of a possible total of 60)
jack-knife replications.

Significance level: *p <0.05; **p <0.001.

18
= ¥ ¥
c 16
3 -
514
o 12
= *
= 10 * . *
@
téoS
c 6
= LA
;4
9 2 *
5 III I i
2 9 g1 ol Mo e o m xR
m
oL oLoL m ~ m m TR TR TR R TR TR TR R TR 1]
5'2 Qo o a o g"'"l’ 3%8‘“55 =R s T I = T G = R T RS
- T T T T E© = D‘Eco I i e P =
o 555 5 = > 5 o 9 52 2 =TI O T~ T = ST = S T
h oo oo W £ @ a8 i ed B o2 SR e g S e
M owoaon A n e i
TS oo o 2T T g = So2d2ad acco
0= 0 @ w g = £ o o 9 o omo
s =g e = ‘= g Bugmgmmw:w
=g Y S = m‘?w 2T ET ST TTETDT
o T [ =] o << = m w - O g = =
= 2 c o £ _gU_E —Em;u:’:
o= @ c — o — =L ]
u::‘m}-l'u < 8 b [=% [ =]
o =%t . = c (@] B =
.. E <o i < ™ (] £
c < = [=} (] W 5
wy
< by o
Z o
<L

DSM-IV lifetime psychiatric disorders
B ND exposed ® MD exposed
Fig. 1. Relative prevalence increase in DSM-IV lifetime psychiatric disorders assodated with disaster exposure (representing the

percentage difference in the prevalence rates of lifetime psychiatric disorders between those exposed, relative to those not
exposed to disaster); " denotes significant prevalence increase (p<0.05).
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Fig. 2. Total number of disaster-affected Australians who develop lifetime psychiatric disorders (Note: weighted population
estimates; error bars represent standard ermrors).
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