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I, Lisa Frances Gibbs, Professor of Public Health, say as follows:

Key qualifications, professional experience and academic research
1

I have a PhD in Public Health and an Honours Degree in Psychology, further details:
(a) Doctor of Philosophy, Public Health, Deakin University 2003
(b) Bachelor of Science (Honours), Psychology, The University of Melbourne, 1987
(c) High Performance Leadership Intensive Course at Saïd Business College, Oxford
University, 2016
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I am a Professor of Public Health at the University of Melbourne. My role there is Director of the
Child and Community Wellbeing Unit in the Centre for Health Equity, Melbourne School of
Population and Global Health which includes three streams of public health research into 1)
trauma and resilience; 2) migration and social cohesion; and 3) changing lifestyles and healthy
futures. I am also Academic Lead of the Community Resilience and Public Health Unit in the
Centre for Disaster Management and Public Safety at the University of Melbourne. I have been
leading public health research for the past 15 years, focused on: 1) disaster recovery and
community resilience, and 2) child public health research. These two fields intersect through my
research on child disaster resilience. One of my key strengths is close partnerships with
government and service providers resulting in direct translation of research into policy and
practice. In my academic career I have published 125 peer reviewed academic publications
including 35 specifically focused on the mental health and wellbeing impacts of natural disasters.
I am the lead investigator on the Beyond Bushfires study which has investigated the mental
health and wellbeing impacts of the Black Saturday bushfires up to 10 years afterwards. I am
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also the lead investigator on studies of the long term academic impacts of the Black Saturday
bushfires on school students, as well as a range of other disaster resilience studies.
3

This Witness Statement is primarily based on research studies I am leading with teams of
academic collaborators and cross-sectoral partner agencies. Specific details on the major studies
are as follows:
(a) The Beyond Bushfires: Community Resilience and Recovery study was developed with the
support of University of Melbourne seed funding in 2009 in the wake of the Victorian Black
Saturday bushfires and then fully funded through an ARC Linkage Grant (LP100200164;
2009-2015) to examine the social and community factors that influenced mental health and
wellbeing outcomes 3-5 years following the 2009 Black Saturday bushfires. It was a
longitudinal mixed methods study of 25 communities and over 1,000 participants comparing
outcomes across high, medium and low/no bushfire impact communities. The Beyond
Bushfires Final Report was published in 2016 as an overview of findings for non-academic
audiences (1)(Annexure A). There have been 24 academic publications to date of Beyond
Bushfires findings and methods. Many of these are referenced in this Witness Statement.
(i)

Beyond Bushfires research team and investigators (current and previous):
Professor Lisa Gibbs1, Professor Richard Bryant2, Professor Louise Harms3,
Professor David Forbes4, Dr Karen Block1, Dr H Colin Gallagher5, Greg Ireton1,
John Richardson1,6, Professor Philippa Pattison7, Professor Colin MacDougall8,
Professor Dean Lusher5, Elyse Baker1, Connie Kellett3, Alana Pirrone1, Robyn
Molyneaux1, Lauren Kosta3, Kate Brady1,6, Marian Lok3, Gisela Van Kessell8,
Professor Elizabeth Waters1.
1. Melbourne School of Population and Global Health, University of Melbourne
2. University of New South Wales
3. Department of Social Work, University of Melbourne
4. Phoenix Australia: Centre for Posttraumatic Mental Health
5. Centre for Transformative Innovation, Swinburne University of Technology
6. Australian Red Cross
7. University of Sydney
8. Southgate Institute, Flinders University

(ii)

Beyond Bushfires study partners: Victorian Department of Health, Australian
Red Cross, Australian Rotary Health, Australian Government Department of
Human Services (Centrelink), Phoenix Australia: Centre for Posttraumatic
Mental Health, Central Hume Primary Care Partnership, Bendigo Loddon
Primary Care Partnership, North East Primary Care Partnership, Outer East
Primary Care Partnership, Central West Gippsland Primary Care Partnership,
Lower Hume Primary Care Partnership

2

(b) The 10 Years Beyond Bushfires study was commissioned and co-funded by Emergency
Management Victoria, Victorian Department of Health and Human Services and Australian
Red Cross to enable us to go back to the original Beyond Bushfires cohort and investigate
their social connectedness and mental health and wellbeing 10 years after the Black
Saturday bushfires. Of the 966 participants invited to complete the 10 Years Beyond
Bushfires survey, a total of 525 participants provided consent and completed the survey. The
findings are in different stages of preparation/review and have not been published yet.
(i)

10 years Beyond Bushfires research team and investigators:
Professor Lisa Gibbs1, Professor Richard Bryant2, Dr H Colin Gallagher3, Professor
David Forbes4, Professor Louise Harms5, Dr Karen Block1, Robyn Molyneaux R1,
Greg Ireton1, Professor Colin MacDougall6, Alana Pirrone1, Dr Connie Kellett5,
Hannah Morrice1.

1. Melbourne School of Population and Global Health, University of Melbourne
2. University of New South Wales
3. Centre for Transformative Innovation, Swinburne University of Technology
4. Phoenix Australia: Centre for Posttraumatic Mental Health
5. Department of Social Work, University of Melbourne
6. Southgate Institute, Flinders University
(ii)

10 Years Beyond Bushfires study partners: Emergency Management
Victoria, Department of Health and Human Services, Australian Red Cross,
Social Research Centre

(c) ReCap: The Bushfire Natural Hazards CRC funded a disaster recovery project in response
to requests from their end-user organisations. The project was focussed on the combined
community capitals underlying disaster resilience and recovery – i.e. social, natural, built,
political, financial, cultural and human. This study did not proceed as intended because the
original lead universities had staffing changes and so it was offered to me to lead in
partnership with a team at Massey University under the leadership of Professor David
Johnston. The project was renamed ReCap (Recovery Capitals) and is now focussed on
developing practical resources for use by the end-user organisations to guide recovery work.
(i)

The ReCap research team: Professor Lisa Gibbs, Phoebe Quinn and Alana
Pirrone from University of Melbourne in partnership with Professor David
Johnston, Dr Denise Blake and Emily Campbell from Massey University.
Additional academic contributors include Professor Daniel Aldrich (Northeastern
University, USA), Dr Melissa Parsons (University of New England, Australia),
Professor Mehmet Ulubasoglu & Farah Beaini (Deakin University, Australia),
Professor Louise Harms, University of Melbourne, Dr Hugh Colin Gallagher,
Swinburne University and Professor Colin MacDougall, Flinders University. The
ReCap project has drawn upon relevant data and findings from the Beyond
Bushfires study and related research conducted by the University of Melbourne,
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Australia; on Resilient Wellington and related research conducted by Massey
University, New Zealand; and other relevant disaster recovery research.
(ii)

ReCap study partners: The ReCap resources are being co-developed with
stakeholder partners including Australian Red Cross – Lead end-user, New
Zealand Red Cross, Wellington Region Emergency Management Office
(WREMO), Fire and Emergency New Zealand, Emergency Management
Australia, Australian Department of Home Affairs, The Leadbeater Group,
Resilient Melbourne, Social Recovery Reference Group, Regional Arts Victoria,
Department of Primary Industries and Regions SA, Emergency Management
Victoria, Country Fire Authority, State Emergency Service Victoria, Creative
Recovery Network

(d) The Strengthening School Communities study examined the impacts of the Black Saturday
bushfires on student academic progress. It also reviewed the changed demands and
stressors affecting teachers in the aftermath of a disaster which can be difficult to address in
a system focussed on student needs. It was funded initially by the Teachers Health
Foundation. In response to the academic findings, the Victorian Department of Education
and Training funded the Understanding of the long term academic impacts on children of
bushfires study. (Other current related studies not listed here)
(i)

Research team and investigators (current and previous):
Professor Lisa Gibbs1, Jane Nursey2, Dr Sean Cowlishaw2, Greg Ireton1, Professor
Louise Harms3, Dr Lauren Kosta3, Dr H. Colin Gallagher4, Professor Richard
Bryant5, Dr Karen Block1, Robyn Molyneaux1, Phoebe Quinn1, Katitza
Marinkovic1, Lauren Carpenter1, Nathan Alkemade2 (previous), Professor David
Forbes2.
1. Melbourne School of Population and Global Health, University of Melbourne
2. Phoenix Australia: Centre for Posttraumatic Mental Health
3. Department of Social Work, University of Melbourne
4. Centre for Transformative Innovation, Swinburne University of Technology
5. University of New South Wales

(ii)

Children and Disasters Advisory Group: Our various research studies relating
to children, families and school communities (including some not listed in this
Witness Statement) benefit from the expert advice and contributions of our
cross-sectoral Children and Disasters Advisory Group:
o Australian Red Cross: Kate Brady (on maternity leave); Melissa Morgan;
John Richardson
o Phoenix Australia: Jane Nursey, Sean Cowlishaw
o Department of Health & Human Services: Fiona Li; Tanja Surwald
o Teachers Health Foundation: Penny Jones, Joseph Phung
o Emergency Management Victoria: Jane Watson
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o Swinburne University: Colin Gallagher
o Smouldering Stump: Janette Cook
o Community member/parent: Fiona Leadbeater, Jane Fraga (not able to
attend meetings)
o Child trauma psychologists: Ruth Wraith OAM, Michelle Roberts
o CatholicCare NSW: Gloria Melham
o Curtin University: Elizabeth Newnham (joins by phone)
o Dept of Social Work, Uni Melb: Louise Harms, Lauren Kosta
o Save the Children: Katharina Glynne (new member in 2020)
o Child Health & Wellbeing Program, Uni Melb: Lisa Gibbs, Robyn
Molyneaux, Lauren Carpenter, Greg Ireton, Katitza Marinkovic, Phoebe
Quinn
o Independent Education Union of Australia: Amy Cotton (new member in
2020)
o Save the Children: Katharina Glynn (new member in 2020)
o Bushfire Recovery Victoria: Katie Jones (new member in 2020)
o Australian Childhood Foundation: Joe Tucci (new member in 2020)
o Aboriginal Cultural Consultancy: Sue-Anne Hunter (new member in 2020)
(e) There are a range of other related research studies, program evaluations, PhD studies and
knowledge translation projects which have not been described. In some cases, these smaller
projects have been mentioned briefly in the Witness statement.
Immediate and short term health impacts of natural disasters on mental health and
wellbeing
4

My research expertise is focussed on the medium to longer term impacts of disasters on mental
health and wellbeing rather than the immediate and short term impacts, which I report on in the
next section. I recommend these three published reviews conducted by others for consideration
by the Commission:
a. Beaglehole and colleagues recently published a meta-analysis of 27 studies reporting on
post disaster mental health outcomes 1 – 48 months after disaster exposure (2). They
reported that:
“Increased rates of psychological distress and psychiatric disorders
follow natural disasters. High levels of heterogeneity between
studies suggest that disaster variables and post disaster response
have the potential to mitigate adverse effects”(p716)
b. Associate Professor Eva Alisic’s meta-analysis of 40 studies measuring short-term predictors
and long-term posttraumatic stress symptoms in children (3) showed that;
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“The most notable predictors of long-term posttraumatic stress in
children were symptoms of acute and short-term posttraumatic stress,
depression, anxiety, and parental posttraumatic stress.” (p142)
c.

Lori Peek also provided an overview of the literature relating to child vulnerabilities and
resilience in disasters (4) and reported that:
“Children are psychologically vulnerable and may develop post-traumatic
stress disorder or related symptoms; are physically vulnerable to death,
injury, illness, and abuse; and often experience disruptions or delays in
their educational progress as a result of disasters. Children have special
needs and may require different forms of physical, social, mental, and
emotional support than adults. However, children also have the capacity
to contribute to disaster preparedness, response, and recovery activities.
In order to promote children’s resilience to disasters, we must improve
their access to resources, empower them by encouraging their
participation, offer support, and ensure equitable treatment.” (p1)

5

I also provide below some relevant (but not comprehensive) insights from our research below.
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Separation from loved ones: Evidence explored within a previous literature review (5), found a
gap in the literature published between 2002 and 2013 relating to the short- or long-term
psychosocial consequences of separation from family during the threat period. Subsequently, our
Beyond Bushfires research showed that people who were separated from their loved ones during
the Black Saturday bushfires and did not know if they were safe, suffered more distress and were
at risk of poorer mental health outcomes 3 years after the bushfires (6). Some key points from
this analysis include:
(a) Over 50 percent of the 964 study participants were separated from loved ones during the
bushfires and reported that this caused them high levels of stress. Some would have
actively decided to separate as part of their bushfire response plans but for others it was
unplanned. Given high levels of online and phone contact in current society, expectations
of the immediacy of communication are likely to exacerbate the stress of separation for
family members.
(b) A high number of people (45% of those who reported separation) were separated from
family members for more than 12 hours without contact, some up to two days or more.
(c) On average, those who were separated were older than non-separated individuals.
When controlling for age, separated individuals reported more chronic health conditions.
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In addition, multigroup structural equation modelling of the Beyond Bushfires data examined
anxious versus avoidant relationship attachment styles, separation from loved ones during the
bushfires and mental health outcomes 3 years later. It showed different patterns based on
attachment styles indicating that “attachment anxiety amplifies a negative reaction to separation;
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meanwhile, for avoidant individuals, separation in times of danger may facilitate defensive
cognitive processes.”(7)(p1)
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School impacts: School staff are often first responders and frontline workers during and
immediately after a natural disaster. It is one of the most challenging crises they are likely to face
(8). However, there is limited evidence about how they manage these responsibilities in addition
to their usual roles and on top of their own experiences of the traumatic event (9-12). Schoolbased research conducted following the Boston bombing showed that school strategies to
support students and teachers varied considerably, even in the same region and in response to
the same event (10).
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Our Strengthening School Communities study included qualitative interviews in 2016-2017 to
understand the experiences of school staff in the short term following the Black Saturday
bushfires in Australia and their professional development needs (13). In-depth interviews were
conducted with ten stakeholders from the Victorian education system whose professional roles
related to disaster preparedness and trauma support, or staff in other roles who had personal
experiences of disaster and trauma exposure. This study highlighted the major demands placed
on schools and teachers in the aftermath of a natural disaster. This included:
(a) Students’ distress, changed classroom behaviours and reduced capacity to learn
(b) Teachers’ own distress from personal and various exposure to trauma
(c) Increases in family support needs
(d) Reduced time and opportunities to exercise self-care due to prioritising student support
needs
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This was a small, preliminary study that was consistent with the existing limited evidence and
highlighted the need for further research about how best to support school staff following large
scale trauma events impacting on school communities.
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I don’t have expertise in relation to the mental health impacts of disasters for first responders.
Research conducted by Professor Richard Bryant and colleagues may be of help when
considering interventions to support resilience to stress (14). It reports on a review of available
evidence for pre-incident training for First responders:
“We found no evidence of the effectiveness of pre-employment screening or
psychoeducation offered as a standalone package, and little evidence for
interventions aimed to improve wellbeing and resilience to stress - although
current trials of empirically-driven interventions for first responders are
underway and show promise in preventing stress-related psychopathology.
Operational and line manager training showed the most promise but need to be
evaluated in high quality trials with sufficient follow-up to draw conclusions
about their preventative benefits.” (p1)
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Long term impacts of natural disasters on mental health and wellbeing
12

Mental health & wellbeing: Traditionally, the post disaster international literature has focussed on
individual mental health in the first two years following exposure to a natural disaster (15, 16). In
the past decade this has shifted to greater recognition of wellbeing more broadly and of the
important influence of social factors. The Beyond Bushfires study found that people showed
remarkable resilience following the Black Saturday bushfires with the proportion of people who
did not meet the threshold of serious mental health disorders (based on self report) increasing
from 77.8% to 81.8% from 3 to 5 years afterwards. The remainder however in high and medium
impacted areas, did have significant ongoing mental health problems compared to their peers in
low/no impact areas. The findings 5 years after the bushfires (Annexure B) showed that:
“Overall, the rates of people suffering probable PTSD, MDE or severe distress
(problem alcohol use excluded because of its high prevalence in all
communities) were 21.9% in high-affected, 10.3% in medium-affected and 5.6%
in low-affected regions; those living in high-affected regions were more likely to
have any disorder than those in other regions (OR: 3.18, 95% CI: [1.89, 5.33], p
= 0.001).”(17)p546.
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The 10 years Beyond Bushfires study findings about mental health impacts showed patterns that
were consistent with the 5 year findings but it is noted that these findings are unpublished and
currently undergoing peer review.
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It should be noted that this does not include the many people who had sub-clinical signs of
trauma that impacted on their wellbeing. Severe psychological distress was predicted by fear for
one’s life in the bushfires, death of someone close in the bushfires, and ongoing difficulties such
as change of income, change of accommodation and relationship breakdown (17). The focus for
grief support in service delivery is often only for those who have lost immediate family members,
but it is far more complex (18). The loss of friends, community members, colleagues, pets,
homes and the environment were all felt intensely by those affected by disaster. The good news
is that prolonged grief in this context was rare.
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Children: As part of the Beyond Bushfires study, we conducted in-depth interviews with 35
community members ranging from 4 years to 66 years. The insights from children, teenagers,
parents and grandparents revealed that children and teenagers’ sense of safety and stability was
undermined by the disaster experience in many ways that emerged in the following months and
years (19).
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Our small scale qualitative evaluation of the CFA Survive and Thrive program in Anglesea
indicated that bushfire education can help to promote a sense of safety as children learn how to
recognise signs of risk in their environment and how to respond if that occurs, and also how to
recognise when they are not in danger (20). Children and youth are not passive victims and are
capable of contributing meaningfully to disaster preparedness, response and recovery (4, 21).
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In the Strengthening School Communities study we conducted a quantitative analysis of Victorian
Department of Education and Training major datasets and showed that students from bushfire
8

affected schools were more likely to show academic delays indicating neuropsychological
impacts from disaster-related trauma and family, school and community-level disruptions (22,
23)(Annexure C). The cohort of children who began attending government primary schools in
rural Victoria in 2008 were tracked through their schooling years. The academic progress of
students who were attending high and medium disaster-affected primary schools were compared
with their peers at schools with low/no affect (n = 24,642). The results showed that in reading and
numeracy, the expected gains from students’ Year 3 to Year 5 scores were reduced in schools
with higher levels of bushfire impact (23).
18

In the Understanding the long term academic impacts of bushfires on children study we found
that the earlier delays in academic progress seemed to have sustained impact on academic
outcomes, with students from high impact schools showing lower scores than their peers across
all subjects from Year 5 to Year 9 – i.e. up to 8 years post bushfires. It is important to note that
these findings are still undergoing peer review and have not been published yet.
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There are conflicting findings in the international literature about disaster impacts on student
academic outcomes. This shows the need for studies of long term outcomes, assessment of
different aspects of the learning experience, consideration of whether or not the mass trauma
events are followed by ongoing home, school and community level disruptions, and measures
introduced to mitigate those effects.
Impact of key life stressors and events identified in Beyond Bushfires study

20

Major life stressors: As noted previously, the Beyond Bushfires study showed ongoing difficulties
such as change of income, change of accommodation and relationship breakdown contribute to
poorer mental health outcomes 3 to 5 years after the bushfires (17, 24). This shows that it is not
just the disaster event itself that is influencing mental health and wellbeing outcomes, the
recovery experience is also an important factor, indicating there are opportunities to mitigate the
medium to long term mental health outcomes. While anger is an understandable reaction to the
ongoing stress and disruptions post disaster, sustained intense anger and outbursts three years
after the event were found to be an independent indicator of mental health risk (25).
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Rebuilding and relocation: The majority of the literature on people living somewhere else after a
natural disaster relates to forced displacement rather than making decisions about whether to
remain living in an affected community or relocating elsewhere. There have been studies
emerging over the past decade, many from Hurricane Katrina which is a combination of these
experiences, e.g. people from New Orleans having to move to another city in the immediate
aftermath and then being faced with the decision about whether to move back in the following
years (26-29). Most people (70%) commenced rebuilding their home within 2 years after the fires.
Most of those people who did rebuild felt the timing was about right (78%) (unpublished findings
from 10 years Beyond Bushfires). However, having to navigate systems and services that are
often poorly coordinated can be highly stressful. People’s decisions about whether to stay in their
community or leave led to different experiences but similar levels of wellbeing 3 years afterwards
(30). People who feared for their lives during the bushfires or lost property were more likely to
choose to leave their community and begin a new life elsewhere. The disaster experience
9

continued to affect their wellbeing, but they benefited from being removed from the ongoing
disruptions and challenges in the bushfire-affected community. Those who stayed were more
likely to experience depression if close friends and neighbours had moved away (31) and the
ongoing community-wide recovery process was often exhausting, but having a connection to the
community helped support their wellbeing, as did the shared processing of the trauma of the
bushfires (30). Understanding these differences in experiences for those who stay and those who
leave can help to inform decision making and also service delivery targeted to needs. Decisions
about relocation may be further complicated for Aboriginal people whose rights, interest and
connection to Country remain specific to the disaster-affected area (32).
22

Changes in natural environment: There is a substantial body of literature that demonstrates the
positive influence of the natural environment on health and wellbeing generally but less focus in
the disaster literature which tends to describe the natural environment as a factor in social and/or
economic recovery (33-35). A recent paper makes a powerful link between connection to Country
for Aboriginal Australians and the pain experienced from damage to the local landscape from the
summer season of bushfires (32). This highlights a major gap in the literature and recovery
materials about Aboriginal experiences and knowledge relating to disaster recovery, as distinct
from insights in relation to land and fire management.
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In the Beyond Bushfires study we conducted a mixed methods analysis of the influence of
people’s connection the natural environment. Participants reported a strong sense of grief at the
devastation to the natural environment around their home and community. However, a sense of
attachment to the natural environment was still protective for mental health and wellbeing over
time. People with a weak attachment to the environment (n= 102, 19% of the participants)
reported on average higher psychological distress (K6), higher rates of fire-related symptoms of
PTSD, and symptoms of major depression 5 years after the Black Saturday bushfires. They also
had significantly lower levels of resilience, lower post-traumatic growth scores, and reported
lower life satisfaction, and lower anticipated life satisfaction for the following year (36).
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Social ties: As noted previously, people who were separated from their loved ones during the
fires and did not know if they were safe were found in the Beyond Bushfires study to be at risk of
poorer mental health outcomes 3 years afterwards (6). This was particularly prevalent in people
with an attachment style characterised as anxious (7). The extent to which couples were
influenced by their partner’s mental health during recovery was also influenced by the attachment
style in their relationship (37), specifically “Male partners’ attachment avoidance was associated
with depression and PTSD in both partners. By contrast, a female partner’s attachment
avoidance was associated with greater depression and PTSD in herself, but fewer PTSD
symptoms in a male partner” (p192).
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The connection between mental health and people’s social networks was complex (38),
“Depression risk was higher for participants who reported fewer social connections, were
connected to other depressed people, or were connected to people who had left their community.
PTSD risk was higher if fewer people reported being connected with the participant, if those who
felt close to the participant had higher levels of property loss, or if the participant was linked to
10

others who were themselves not interconnected. Interestingly, being connected to other people
who in turn were reciprocally close to each other was associated with a lower risk of PTSD.”
(p277).
26

Being part of a community group was found to be protective of mental health 3-5 years
afterwards (39) (Annexure D). The benefits of being part of a group increased with more group
involvement – up to a point. There is a tendency for a few people to do the heavy-lifting in
coordinating activities for many groups and these people will need support to protect their mental
health. In communities where many people belonged to groups, the benefits extended beyond
the group members to others living in the community – a sign of a resilient community. These
“community-level health benefits come when most people participate to some extent, suggesting
that the distribution of involvement across the community is important” (p167).
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Violence: There is limited but growing evidence of gender-specific patterns of vulnerability to
violence following natural disasters (40-42), including a qualitative study conducted in the wake of
the Black Saturday bushfires (43) (Annexure E). Analyses of the Beyond Bushfires data showed
that women were 7 times more likely to experience violence in communities severely impacted by
the Black Saturday bushfires compared to low impact communities, with rates of 1.0, 0 and 7.4%
in low, medium and high bushfire-affected areas, respectively (44). For women, experience of
violence was also linked with income loss and poor mental health, and more severe posttraumatic stress disorder and depression symptoms.
Key systems and services that support recovery from natural disasters from a mental
health and wellbeing perspective
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Community-based recovery programs and public messaging can draw on Hobfoll et al’s 5
essential elements to guide psychosocial interventions in the short term (hours to months) after a
disaster. Although published in 2007, they are still a useful guide for recovery systems and
service (45). They were developed by an international network of experts in disaster and mass
violence in the absence of strong evidence and are well-supported by the evidence of risk and
protective factors that have emerged in the years since it was published. The five elements are to
promote a sense of 1) safety; 2) calm; 3) hope; 4) self and community efficacy and 5)
connectedness.
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Our ReCap project aims to support wellbeing after disasters by providing evidence-based
guidance for those involved in disaster recovery. ReCap emphasises the interacting elements of
recovery, using a framework of ‘community capitals’ – natural, social, financial, cultural, political,
built and human. The first recovery resources will be released in June 2020 and are designed
primarily for recovery workers but will also be useful for senior managers and as a resource for
community leaders.
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Disaster preparedness programs make an important contribution to both physical safety and
mental wellbeing in a disaster context. The evidence for the impact of school based disaster
education programs has progressed markedly over the past 15 years (46). However, there has
been very little evidence on the outcomes of preparedness programs following a disaster
11

experience for either school or adult focussed programs (46, 47). We were commissioned by the
Country Fire Authority to conduct a review of the Community Fireguard Program in the months
following Black Saturday. We found that it supported social connectedness and practical and
psychological preparedness when it was delivered as intended (48). We also examined the costs
and benefits of the program (49) and demonstrated that:
“Totalled over ten years, the cost per Fireguard Group for the program is
$10,884, with a range of $2697–$19,071, and in the event of a major bushfire
the predicted savings from reduced property loss is $732,747 and from reduced
fatality $1.4million. Even if the risk of major bushfire event in a region were one
in 100 years, the estimated cost savings in a 100-year period is $217,116 per
group. The value of the psychosocial impacts was not calculated, as
quantitative data were not available.”(p375).
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Similarly, as noted previously, we conducted a very small in-depth review of the Country Fire
Authority Survive and Thrive program in Anglesea, an immersive and ongoing bushfire education
school program operated in a partnership between the local CFA station and the primary school
(initially established in Anglesea and subsequently extended to Strathewen and St Andrews)
(20). Coincidentally, bushfires affected the surf coast (Wye River and Separation Creek in
particular) in the 2015/16 summer following our review and so it was possible to go back to the
school early in the 2016 year to interview the students about their experiences in coping with the
threat of nearby fires and the need to be alert and ready to respond using their new knowledge
and skills from the program. Our findings showed that:
“Children demonstrated knowledge and skills gained in monitoring environmental
risks and bushfire behavior, as well as a more nuanced understanding of the
different civic roles of adults and children in responding to a bushfire in different
contexts. Faced with the reality of a nearby bushfire during the summer holidays,
children demonstrated their capacity for critical thinking and application of their
knowledge to support appropriate action” (p86).
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Further research is needed to confirm these findings.

33

In our Beyond Bushfires analysis of separation from loved ones during the bushfires (6), we
found that most people were able to make contact with their family in the first few hours after
being separated, in person or via phone (some people reported multiple methods of reestablishing contact), but as time passed, other methods started gaining importance, including
(but not limited to) the reunification service provided by the Australian Red Cross. The Red Cross
reunification service was updated based on these findings and other post-disaster reviews
including the Victorian Bushfires Royal Commission to establish the “Register. Find. Reunite.”
service which combines online and manual systems (to operate in circumstances where there is
loss of power and communications).
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Our findings showing the post-bushfire impacts on student academic progress and outcomes
demonstrate the need for school resilience programs focussed on social, emotional, learning and
12

vocational support for children and teenagers. The challenge is in determining which programs
will make a meaningful difference. As noted in our 2019 publication (23),
“There are studies that indicate that positive school environments can, over
time, mitigate the disaster-related impacts on academic performance (50-54).
This has not been specifically evaluated in disaster contexts; however, a
meta-analysis of the impact of social and emotional learning programs in
schools generally, demonstrated improved academic performance across all
year levels (55).” (p1403)
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We conducted a review of the Emotional Literacy through Visual Arts (ELVA) approach
(https://www.daxcentre.org/education/education-primary/) in disaster risk and affected schools in
2017-2018. The study design and limited scope of the evaluation did not allow us to assess
effectiveness but the multiple methods did provide some important indicators of feasibility,
acceptability and impact that showed that the ELVA approach is promising in primary and
preschool settings in disaster contexts and should be considered for a larger trial over an
extended period of time (56).
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As noted in a separate literature review of approaches to support students post-disaster (57),
teachers “need access to evidence-informed programs to guide their approaches, and to
professional learning designed to advance their skills in providing such programs.”(p2) While
there are some existing evidence informed programs and resources, further prospective research
is required to build evidence about what student support programs work (and don’t work) for who,
when, in what family, social and school circumstances, and at what financial cost because the
academic impacts that we have demonstrated from the Black Saturday bushfires did not occur in
a vacuum. There were many support programs operating in those schools and communities. To
prevent future harm and lost potential we need to determine which ones will make a meaningful
difference.

37

The All Right? health promoting social marketing campaign was developed in the early aftermath
of the Christchurch earthquakes in New Zealand. It provides a successful model for promoting
everyday activities and strategies to support wellbeing and has operated for almost 10 years
post-earthquakes. Marketing research showed positive results but it has not undergone a
rigorous evaluation. The Canterbury Wellbeing Index was established following the earthquakes
as a population wellbeing monitoring tool to inform government and agency decision making
about recovery services.
Mental health and wellbeing impacts of the 2019/2020 bushfires on affected communities
and persons

38

We have not commenced detailed research examining the mental health and wellbeing impacts
of the 2019/2020 bushfires. However, we did conduct a sub-sample analysis of people affected
by the bushfires in a recent COVID-19 survey (58). This was a partnership study between the
Melbourne School of Population and Global Health, University of Melbourne and the Doherty
Institute for Infection and Immunity, The Royal Melbourne Hospital and University of Melbourne
13

by the following research team: Dr Freya M. Shearer, Professor Lisa Gibbs, Associate Professor
Eva Alisic, Katitza Marinkovic Chavez, Niamh Meagher, Phoebe Quinn, Lauren Carpenter,
Professor Colin MacDougall, and Dr David J. Price. Data was collected from 3 -6 April 2020. A
second wave of data was collected in May and the results will be released shortly. Here are some
extracts from the first report – noting that this is a preliminary analysis and has not
undergone peer review:
(a) “Relatively small numbers of respondents were affected by the bushfires (severely 4.1%,
n=41; a fair amount 6.3%, n=63; slightly 18.5%, n=184). Further sampling is therefore
required to confirm any trends. Nonetheless, there are early indications of potentially
important links between bushfire affectedness and experiences of COVID-19. Bushfire
affectedness appears to be linked with: being affected by other disasters that summer;
experiencing difficulties when self-isolating; and experiencing events including assault or
violence and changes to accommodation as a result of COVID-19 and measures to prevent
its spread.” (p1-2)
(b) “Those affected by the bushfires of the 2019/2020 summer were much more likely to be
affected by other disasters that summer.” (p11)
(c) “A high proportion of the Aboriginal and Torres Strait Islander respondents (53.2%, n=47)
were affected by the bushfires severely or a fair amount, compared to 8.3% amongst nonIndigenous respondents. This pattern persists across metropolitan, provincial and rural
locations. As Aboriginal and Torres Strait Islanders reported better self-rated physical health
than non-Indigenous respondents, poor health does not appear to explain this link.” (p11)
(d) “Those who had been affected by the bushfires severely or a fair amount were also more
likely to report significant life events experienced due to COVID-19 and measures to prevent
its spread, compared to those not affected or slightly affected by the bushfires. Concerningly,
this included higher proportions experiencing assault or violence (17.3% vs 1.2%); change of
physical health other than COVID-19 diagnosis (26.0% vs 8.2%); change in mental health
(38.5% vs 22.8%); and change of accommodation (24.0% vs 3.5%). The likelihood of these
events was generally even higher amongst respondents who had been required to selfisolate, but the link with bushfire affectedness also appears amongst those not required to
self-isolate.” (p11-12)
(e) “Amongst respondents who had been required to self-isolate, those who had been affected
by the bushfires severely or a fair amount (n=47) were more likely to report more difficulties
during self isolation. This included mental health effects (66.0%) and difficulty accessing clear
instructions about self-isolation (55.3%).” (p12)
(f) At the time of this survey, there were some early indications of greater optimism regarding
Australia’s future and ability to cope with disasters amongst the severely bushfire affected
respondents. This may reflect positive impressions of society and community that can arise in
the immediate aftermath of disasters. However, further sampling is required to confirm these
trends.” (p12)
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These findings provide early insights into the complexities of recovery from multiple hazard
events occurring in quick succession.
14

Experience in, and involvement with, the response to, and recovery from, the 2019/2020
bushfire season
40

I have not been directly involved in the bushfire response and recovery efforts, except as an
expert advisor as outlined below. The advice that was sought and the recommendations given
were consistent with the topics covered in this Witness Statements. I also noted in my advice that
the experience of disasters over the 2019/20 summer season in Australia was unique for a
number of reasons:
(a) Firstly, the sheer scale of the fire impact across the Australian landscape meant it had a
national profile.
(b) Secondly, there were different types of impact on the population from this event – a) a placebased impact on residents of bushfire affected communities; b) tourist exposure before going
back to the safety of their homes and communities; and c) people affected by dense bushfire
smoke across the country for extended periods.
(c) Thirdly, this summer involved cascading hazard events – droughts morphed into bushfires,
dust storms, giant hailstorms, gale force winds, floods, and the coronavirus. The importance
of social connectedness to bushfire recovery was severely undermined by the physical
distancing requirements of the pandemic.
(d) Finally, the natural disasters were not perceived by the public as rare events, as previous
disasters have been. They were portrayed as a terrifying harbinger of change, reflecting
increasing public eco-anxiety. The influence of this on mental health impacts and recovery
remains to be seen.

41

Expert advice: My expert advice was sought by Australian Department of Education, Training and
Employment, COAG Education Council, Bushfire Recovery Victoria, Victorian Department of
Education and Training (including information for briefing papers for Minister Merlino), VicHealth,
Royal Commission into Victoria’s Mental Health System, Victorian Department of Health and
Human Services, Australian Red Cross, Inspector General for Emergency Management Office,
Rob Heferen, Deputy Secretary for Higher Education, Commonwealth Department of Education,
Australian Institute for Disaster Resilience, NSW Department of Education and Training, Rural
Solutions South Australia -Department of Primary Industries and Regions, Arts Centre
Melbourne, Landcare, Firefoxes, and requests from community members and recovery workers
(NB additional planned briefings were postponed due to COVID-19)

42

Webinar presentations and podcast interviews: I was invited to contribute to webinars and
podcasts being hosted by Australian Department of Education, Training and Employment for
senior Education officials across Australia, Independent Education Union of Australia, NSW
Teachers Health Foundation, First Person Consulting, Australian Red Cross, University of
Melbourne

15

43

Advisory groups: Invited to join Expert Advisory Groups by Australian Red Cross, Victorian
Department of Education and Training, Paul Ramsay Foundation, Strategic Think Tank Human
and Social Recovery, and University of Melbourne

44

Philanthropic: Provided evidence and advice to support decision making by the Paul Ramsay
Foundation, UNICEF and Variety

45

Academic: Invited to collaborate on major bushfire recovery studies by leading mental health,
public health and social network experts; invited by National Workforce Centre for Child Mental
Health to contribute to joint Senate and Royal Commission submissions; also invited to
collaborate on major COVID-19 studies by leading public health experts.

46

Research proposals: Invited to submit research proposals to Bushfire Recovery Victoria,
Australian Department of Education, Training and Employment, Victorian Department of
Education and Training, Inspector General for Emergency Management Office, VicHealth and
Australian Red Cross

47

Media requests: Jan 2020 - French newspaper (mental health impacts), Sydney radio (caring for
children), Age article (losing a house), Washington Post (public health impacts), SBS News (long
term mental health), SMH & Age article (mental health impacts), Early Childhood Resource Hub
(early years settings), ABC Radio Gippsland (community resilience), Australian Teacher
Magazine (school communities), Canberra Times (supporting children), ABC 7.30 Report (long
term impacts), French publication Ecologie (disasters and climate change), RACGP news
(resilience and recovery). Feb 2020 - The Medical Republic (ecoanxiety), Nature Index
(researcher mental health), Independent Education Union newsletter (school staff), ABC
documentary (resilience).

48

I am not in a position to comment in any detail on what worked well and did not work well with the
response to and recovery from the 2019/20 bushfire season because I was not involved in any
assessment of service delivery. The only thing that was clearly apparent was that many of the
planned discussions and recovery initiatives were postponed or cancelled because of the
pandemic restrictions.
Whether recommendations of the Beyond Bushfires Final Report have been implemented
in the response to, and recovery from, the 2019/2020 bushfire season

49

In addition to the requests for advice and presentations described above, I have been advised
our Beyond Bushfires research findings and our research on the impacts on students and school
communities have been used in the following ways for recovery from the current season:
(a) Christine Morgan, CEO National Mental Health Commission, National Suicide Prevention
Adviser to the Prime Minister cited Beyond Bushfires research in a press conference at
Australian Parliament House 12 Jan 2020
(b) A summary of our research was prepared by Victorian Department of Health and Human
Services’ staff to inform policy and funding decision making in February/March 2020
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(c) The March 2020 report from the Chair of Bushfire Recovery Victoria to the Premier cited Beyond
Bushfires research.
50

In relation to specific recommendations for government and service providers from the 2016
Beyond Bushfires Final Report:
(a) Government mental health and wellbeing planning – disaster impacts were not included
in the final 10 year mental health plan
(b) Government disaster planning for schools – the Department did not maintain the working
group but the Children and Disasters Advisory Group was established by the University
of Melbourne with regular exchanges of expert advice between the University, the
Advisory Group and the Victorian Department of Education and Training
(c) Something for parents – I am not aware of whether there is a guide to local governments
about post disaster support to parents. However, there have been many resources
developed by agencies across Australia to support parents and families affected by
emergency events including a guide we co-developed with Australian Red Cross to help
families to choose the most relevant resources for them1. The Victorian Department of
Education and Training have been providing information for parents in the wake of the
2019/20 bushfires online and through webinars in line with pandemic restrictions. I am
not in a position to comment on what has been released by other Education
Departments.
(d) Communications register – as far as I am aware this has not been established and has
been included in my recommendations below
(e) Five year recovery plan and psychosocial services – implemented in part and varying
across jurisdictions. I am not in a position to fully assess implementation and it is still
early stages in the recovery process from the 2019/20 season.
(f) Involvement of local government and community – I am not in a position to assess if this
has been implemented.
(g) Local emergency management plans - I am not in a position to assess if this has been
implemented.
(h) Online information - Emergency Management Victoria’s systems for providing timely and
clear emergency messages

online and through the VicEmergency App showed a

marked improvement in the 2019/2020 season. While there will no doubt be further
improvements planned, the clarity in the messaging in the VicEmergency App this
summer was commendable. I am not in a position to comment on the balance achieved
by government department and recovery support agencies between online information
and in person or phone service delivery

1

https://www.redcross.org.au/get-help/emergencies/resources-about-disasters/resources-forparents#recover
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(i) Screening for risk – Phoenix Australia do provide training to trauma and recovery service
providers
(j) Community groups/community leaders/parks and recreation facilities - I am not in a
position to assess if these remaining Beyond Bushfires Final Report recommendations
have been implemented.
51

Prior to this season, we were informed that the Beyond Bushfires and related research
contributed within Australia to:
(a) State Government emergency management planning in Victoria, Queensland, South
Australia, New South Wales and Western Australia
(b) Victorian Department of Education and Training additional programs for schools and
Black Saturday 10th Anniversary initiatives
(c) Australian Red Cross disaster recovery policies and programs
(d) National Disaster Mitigation Framework
(e) Phoenix Australia: Centre for Posttraumatic Mental Health programs and resources
(f) Emergency Management Victoria Strategic Action Plan and Resilient Recovery
Framework
(g) Inspector-General for Emergency Management’s reform of Victoria’s Emergency
Management sector
(h) NSW flood recovery and Blue Mountains bushfire recovery
(i) Victorian Wye River Recovery and Renewal Plan
(j) Were distributed by Municipal Association Victoria through local government networks
(k) Informed the National Principles for Disaster Recovery which were recently revised
and updated by Australian and New Zealand government departments in partnership
with recovery support agencies and Australian communities impacted by major
disasters.
(l) Informed Psychosocial Committee advice for the Victorian Department of Health and
Human Services. This is the Committee which provides expert advice about policy and
allocation of services to protect mental health and wellbeing in the event of major
emergency events in Victoria
(m) Cited in Victorian Council of Social Services (VCOSS) government policy advice
relating to disaster recovery

52

The international impacts of the Beyond Bushfires research have not been not listed here
because of the national focus of the Royal Commission.
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Improvements that should be made to the provision of recovery support and services for
mental health and wellbeing to affected communities and persons
53

The following recommendations have been prepared for this Witness statement from previous
recommendations arising from the Beyond Bushfires research, in consultation with the 10 years
Beyond Bushfires research investigators and study partners:
(a) Establish a 5 year framework for recovery from major disasters to account for extended
mental health impacts.
(b) Provide advisory and support services within bushfire affected communities that focus on
reducing the impact of major life stressors (e.g. financial advice, guide to building
regulations, relationship counselling, job retraining)
(c) Establish a Communication register for people who relocate from disaster affected
communities and others who are not community members but are highly impacted (e.g.
family members of those who died; holidaymakers trapped in fires). This will support
communication of relevant resources, services and research in the following years.
(d) Extend trauma support services to those highly impacted but not living in affected
communities – with information disseminated through the proposed communication
register (see above).
(e) Be flexible in timing of support services to allow people to recover at their own pace.
(f) Monitor patterns of community group membership as a useful indicator of individual
wellbeing and a healthy and resilient community.
(g) Invest in local community groups’ facilities, equipment and activities to enable
continued operation post disaster to promote individual and community resilience.
(h) Support community group leaders to ensure their mental health and wellbeing is not
compromised by their efforts to maintain group activities
(i) Recognise the important role of creative activities in people’s lives
(j) Include restoration of the natural environment in recovery planning to address mental
health and wellbeing as well as aesthetic, cultural, spiritual, economic and recreational
aspects of recovery
(k) Involve local government and community committees in decision making and
service delivery to ensure local relevance and continuity beyond the immediate recovery
period.
(l) Local emergency management plans need to include input from all sectors of the
community, including children and young people, and account for psychosocial impacts
in addition to physical safety and asset protection.
(m) Increase provision of family violence prevention strategies and support services in
high impact communities
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(n) Promote links to major research studies conducted in Australia, such as the Beyond
Bushfires website (beyondbushfires.org.au) to enable individuals, local communities,
services and government to use the non-academic reports and briefing notes to support
evidence informed decisions.
(o) Continue NAPLAN as an important longitudinal research and academic monitoring tool.
(p) Provide funding for school-based bushfire education programs that teach children
and teenagers how to live in bushfire risk environments and involve them in local
bushfire preparedness and recovery initiatives.
54

I would suggest that further work is needed to:
(a) Understand Aboriginal natural disaster recovery experiences and learn from Aboriginal
knowledge systems about trauma and healing
(b) Build evidence about diversity and equity in recovery; recovery from exposure to
multiple cascading hazard events; and the influence of climate change anxieties on
recovery experiences.

55

Child and school-specific recommendations: The University of Melbourne research studies –
Strengthening School Communities and Understanding of the long term academic impacts on
children of bushfires showed extended bushfire impacts on student learning progress and
academic achievements. This highlights the need for strategic and staged post-disaster recovery
planning for affected school communities. The following recommendations have been prepared
for this Witness statement in consultation with the research investigators and the Children and
Disasters Advisory Group, from previous recommendations arising from the studies:
(a) Have a program for staff briefing and training in trauma informed practice (before
students return and at key recovery intervals) to support staff wellbeing and their
capacity to meet the needs of students.
(b) Provide parents with information and consultation sessions at different stages post
disaster, with childcare provided to make it possible for all parents to attend, some
resource options:
(i) a new guide2 to resources for children and families to help people to navigate
through the many resources released following the bushfires
(ii) a new guide3 to parenting after disasters
(iii) updated Red Cross resource4 for children and parents after crisis

2

https://www.redcross.org.au/get-help/emergencies/resources-about-disasters/resources-forparents#recover
3
https://www.redcross.org.au/getmedia/7cc1cce0-a6d9-41ac-a8e0-4bac2663be74/Crisis-ParentsBooklet.pdf.aspx
4
https://www.redcross.org.au/getmedia/bc927459-bc19-4e1a-8e3c-e4178b01a0c2/Crisis-ChildrenBooklet.pdf.aspx
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(c) Ensure disaster affected schools have access to a trauma psychologist (and/or other
relevant health professional) with disaster experience and/or training including ongoing
mentoring as well as appropriate strategies and services for the referral of high risk
students
(d) Introduce a parent/care-giver report of student health, development, wellbeing, trauma
exposure and family circumstances at transition to secondary school (similar to the
School Entrant Health Questionnaire before primary school) as a guide to individual,
school and regional support needs
(e) Implement school and community-based trauma support programs for students
showing sub-clinical signs of trauma that are resourced by trained and mentored trauma
and disaster personnel
(f) Support all school communities to extend their social and emotional resilience
strategies and curriculum to promote staff and student wellbeing (55) and support
mental health (59) as part of disaster preparedness and for at least 6 years following a
major disaster event
(g) Provide additional learning support for disaster affected students at all year levels:
(i) Focusing on reading and numeracy in primary school
(ii) All academic domains in secondary school
(h) Support access to vocational education and training (VET) for secondary students in
the years following disaster exposure to provide the best opportunities for students to
thrive in the workplace (60)
(i) Ensure schools have access to family violence practitioners and guidance on referral
options.
(j) Appoint additional teaching and support staff and/or volunteers (potentially seconded
or invited out of retirement) to educational settings as needed in the years following the
disaster event to help meet the extra administrative, social, emotional and learning
demands
(k) Adjust departmental administrative requirements and timelines for disaster affected
educational settings to acknowledge the additional demands on staff and students.
(l) Conduct new research to increase understanding of the impacts of the pandemic on
school communities generally and on the bushfire affected schools in particular,
focussing on school engagement/attendance, academic achievements, and staff and
student mental health and wellbeing.
Conduct research and evaluation of post disaster student support strategies to build evidence
about what works (and doesn’t work) for who, when, in what family and social circumstances, and
at what financial cost.
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INTRODUCTION
The Beyond Bushfires: Community Resilience and Recovery study was conducted to
examine the impacts of the Black Saturday and related bushfires of February 2009 on
community members’ physical and mental health and wellbeing. The research also aimed
to build understanding of the interplay between individual, social and community-level
recovery. The six year study involving over 1,000 participants across Victoria was conducted
by The University of Melbourne in partnership with community members and a range of
community, academic, government, emergency, and health agencies [1].
The results showed individual and community capacity to recover from a disaster
experience and subsequent disruptions, and to adapt to changed lives and environments.
There was progressive recovery at community level over time but there was also evidence
of delayed impacts on individual mental health and extended impacts at five years postbushfires. The results highlighted the influence of close friends and family, social networks
and community groups, and natural environment on resilience and recovery. There are
clear opportunities to use these findings to inform individual decision making, communitylevel strategies to strengthen resilience, and targeting and timing of recovery services.
The research findings are being shared through a range of outlets including website,
facebook, twitter, academic journals, scientific conferences industry and community
seminars to ensure that the learnings from this event can help those who were directly
impacted and also help others to prepare for future disaster events. We have worked in
close partnership with key government, emergency and community agencies to use the
research findings to improve planning, response and recovery services – and we continue
to seek funding to support this ongoing work.
This report presents an overview of the findings and key recommendations. Links to
detailed academic papers arising from the study can be found on the Beyond Bushfires
website – www.beyondbushfires.org.au
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The late Professor Elizabeth Waters, previous Principal Investigator, is acknowledged for her leadership role in
establishing this study. The investigators gratefully acknowledge the generosity of the research participants in sharing
their time and experiences, and the support from community organisations and local governments.
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The study was funded by initial seed funding from The University of Melbourne and an Australian Research Council
(ARC) Linkage Grant (LP100200164) including financial and in-kind contributions from ARC Linkage partners: Victorian
Department of Health, Australian Red Cross, Australian Rotary Health, Australian Government Department of Human
Services (Centrelink), Phoenix Australia Centre for Posttraumatic Mental Health, and six Primary Care Partnerships: Central
Hume, Bendigo Loddon, North East, Outer East, Central West Gippsland, Lower Hume. Additional salary support for Lisa
Gibbs and Elizabeth Waters from The Jack Brockhoff Foundation is also acknowledged, as is investigator support from the
University of New South Wales, Swinburne University, Flinders University, and University of Sydney. The Social Research
Company was commissioned to conduct recruitment and quantitative data collection.
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WHY DID WE CONDUCT THE STUDY?
The February 2009 Victorian bushfires led to tragic loss of life and far-reaching damage to the Victorian landscape and rural
communities. One hundred and nine communities self-identified as being impacted by the bushfires. There were 173 fatalities,
3,500 buildings (2,133 houses) damaged or destroyed, and major disruptions in the everyday lives of those living in the affected
communities. Although a lot of research had already been done about the short term mental health impacts of natural disasters,
much less was known about how individual recovery was affected by social and community level changes over time [1]. The
University of Melbourne and partner organisations held discussions with the networks of health service providers in affected
areas (the Primary Care Partnerships) and it was agreed that increased understanding of these issues would support recovery
and future preparedness.

HOW DID WE CONDUCT THE STUDY?
From the beginning, we approached this study as a partnership. We believed that was the only way to ensure the research
utilised the range of expertise (community, service provider, academic and government) needed to capture the complexity
of the post disaster environment and to achieve results that would generate meaningful outcomes. We invited a range of
communities with different profiles to participate in the study [1]. They varied in level of bushfire impact (from no direct impact
to high levels of impact), size of community, distance from Melbourne, and the average income and education of residents. This
helped us when we were analysing the results to recognise what was arising from the bushfire impact and what may reflect the
influence of other factors. We visited key community groups in each location to discuss the study and tried to keep in contact
throughout. This helped us to recognise similarities and differences between communities, and the things we learnt and the
feedback we received influenced decision making at each stage of the study.
There were also a number of linked PhD research studies conducted to further our understanding of bushfire resilience and
recovery.
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WHO PARTICIPATED?
We circulated a survey from December 2011 to January 2013 to people living in the selected communities and those who
had relocated, and 1,056 people participated either by phone interview or online. At the end of the survey, 966 agreed to
be recontacted, resulting in 736 completing the survey again in 2014. We also conducted 35 indepth interviews with people
aged from 4-66 years in 2013 and 2014. In our interviews, we asked people to show us what was important to them in their
communities and walked with them around their homes, properties, local parklands and towns as they shared their stories [2].
Participants in the main study did not differ between high, medium and low impact communities in terms of sex, age, country
of birth, or employment status.
The vast majority of the respondents were glad they had completed the survey even among the small proportion who felt
distressed while they were doing it.

Survey participants
Baseline n=1056

Follow up n=736
GENDER

GENDER

39%

61%
AGE

39%

61%
AGE

18

87

21

89

AVG: 56

AVG: 58

RESIDED IN BUSHFIRE AFFECTED AREA IN 2009

RESIDED IN BUSHFIRE AFFECTED AREA IN 2009

N= 811

N= 597

77%

IDENTIFIED AS ABORIGINAL OR TORRES STRAIT ISLANDER

0.7%

0.2%

81%

IDENTIFIED AS ABORIGINAL OR TORRES STRAIT ISLANDER

0.5%
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0.1%

WHAT DID WE FIND OUT?
M E N TA L H E A LT H
Three to four years after the bushfires, participant responses indicated that the majority of people were resilient following
the disaster experience and its aftermath. However a significant minority were reporting symptoms which indicated
mental health problems that were beyond levels likely to be manageable and may require professional support [3]. This
is approximately twice the level you would expect in a population not affected by disaster.

Time 1: 3-4 years post bushfires
POSTTRAUMATIC STRESS DISORDER

26%

HIGH-IMPACT
COMMUNITIES

17%
MEDIUM-

IMPACT
COMMUNITIES

SEVERE PSYCHOLOGICAL DISTRESS

12%

DEPRESSION

LOW-IMPACT
COMMUNITIES

Severe psychological distress was predicted by fear for one’s life in the bushfires and death of someone close in the
bushfires.
Two years later, i.e. five years after the fires, rates of mental health problems had significantly reduced to 21.9% in highimpact communities but were still higher than national levels [4]. While many people showed signs of improved mental
health over time, there were others with delayed onset of mental health problems such as posttraumatic stress disorder.

Time 2: 5 years post bushfires
POSTTRAUMATIC STRESS DISORDER

21.9%

HIGH-IMPACT
COMMUNITIES

SEVERE PSYCHOLOGICAL DISTRESS

10.3%

MEDIUM-IMPACT
COMMUNITIES

5.6%

DEPRESSION

LOW-IMPACT
COMMUNITIES
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MAJOR LIFE STRESSORS

It was not just the fire event itself that affected people. Experiencing
major life stressors after the bushfires (i.e. change of income, change
in accommodation or change in personal relationships) impacted on
ongoing mental health [3].

$$

It became clear that there were varied approaches to recovery that
co-existed because the ultimate aim among people and groups was
different. Depending on how the impact of the bushfire event and
aftermath was experienced, some people aimed to reclaim their lives
and others needed to reinvent their lives [5].

BEREAVEMENT
Our study mostly included people who had experienced loss through death of friends and community members in the fires,
rather than direct family members. We found that the loss arising from the death of friends and community members was
predictive of poor mental health outcomes, demonstrating the community-level impact of loss [6].

“I went to four funerals in that week
and there were two I didn’t get to
go to because I was at others… And
none of those first four were for one
person”
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P O S T T R A U M AT I C G R O W T H
Posttraumatic growth refers to people’s positive experiences after traumatic events – appreciation of life, new possibilities,
personal strength, relating to others and spiritual change. We found women were more likely to report these changes. People
from medium-high affected communities and those experiencing more posttraumatic stress, were also more likely to be
reporting posttraumatic growth.

ANGER
Our research showed that anger can be both a motivator and a barrier to recovery, and tends to be influenced by the social
context and service provider response [7].

“Well sometimes you need it to get out of bed. I mean if you’re sitting
on that sort of precipice and blank depression on one side and feisty
anger on the other, it might be that you need to tip over into anger to
prevent yourself from going the other way…I think that it had a really
important place initially”
However, regularly experiencing intense, explosive anger three to four years after the fires was shown to be associated with
poorer mental health outcomes. This held true even after the influence of major life stressors after the fires was taken into
account [8].

P H Y S I C A L H E A LT H
Self-assessed general health appeared to be lower (poorer) than that of the general population, however, factors such as
socioeconomic status and rural residence are not controlled for and these may well influence the scores, particularly since
there was no difference between high, medium and low bushfire impact communities. There was no significant change in selfassessed health between time 1 and time 2.
It was difficult to determine the impact of bushfire experiences on particular physical health conditions because anomalies
in responses suggested the data was not accurate. For example there were many people who responded ‘yes’ at time 1 to the
question “have you ever been told by a doctor that you have any of the following health conditions?” and then responded
‘no’ at time 2 to the same question. After adjusting for this, the rate of ‘new’ incidences of cancer, respiratory, circulatory, and
muscular conditions that were reported at time 2 were no different between medium-high impact communities and low impact
communities.
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W E L L B E I N G & L I F E S AT I S FA C T I O N
Increased bushfire exposure and impact was associated at time 1 with decreased subjective wellbeing but increased sense of
community. Over time there were shifts in the different factors contributing to the measure of subjective wellbeing. Specifically,
there were: improvements in mental health; no change in self–rated physical health; and reduced life satisfaction. Overall, there
was increased subjective wellbeing over time but decreased sense of community. This may reflect a ‘return to normal’ levels
of community engagement or it could indicate negative experiences of community engagement over time in a post disaster
environment.

S E PA R AT I O N

Of the

1056

Survey
participants

56%

Reported being
separated during
fires

Of those

30%

did not know the fate
of a loved one for 24hrs
or longer

Separation from close loved ones, during and immediately after the fires, was a risk factor for subsequent mental health problems,
particularly for people who tend to feel anxious about their relationships [9, 10].

COMMUNIT Y
Involvement in community groups was protective. As an individual’s number of group memberships increased, their mental
health improved but there was a curvilinear relationship between group membership and concurrent mental health (PTSD
and depression) so that at a certain point membership to additional groups became detrimental to mental health. This was
particularly true for men at time 1 and applied to both men and women at time 2.
Living with someone else was protective, but the risks of living alone appeared to be offset by group involvement. This was
particularly true for those who were retired.
This suggests that a healthy community is characterised by having many groups with high levels of participation spread across
the community, so that the majority of people participate in several groups.
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CHILDREN
The reality of the disaster and its aftermath formed the ongoing backdrop of children’s daily lives. Children from a very young
age through to older youth experienced anxieties and upheavals at home, in school, in sport, in friendship groups and in the
community [11].

“She had so much trouble going back to school. She couldn’t think,
concentrate at all. Everything seemed irrelevant that she was doing and
they tried so hard. They were very helpful but she had a lot of trouble
with just fitting in with the kids that she knew before there. They weren’t
understanding her and she just felt that all their problems were very
trivial.” (Parent)
											
This prompted families to make adjustments to help to restore the children’s sense of safety and stability [11]. Children were
involved in the decision making. Typically, they either sought familiarity in the community context or conversely a move away
from disaster affected environments.

“Well there’s lots of new and nice people and it’s not as much, well I don’t
know, it’s not black, it’s more better and nice.” (Child)
											
Grandparents, school staff and community members provided important additional support to the family efforts to provide a
stable environment for children.
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FAMILIES
There were many examples of family members responding differently to the experience of the bushfires and the aftermath. This
meant that measures to support one family member’s needs sometimes conflicted with other family member’s needs - e.g. the
decision about whether to relocate out of the disaster-affected area or stay connected to their community.
Attachment insecurities within couples were linked to their individual mental health outcomes. For example, self isolation
and avoidance in relationships by one partner (particularly men) was likely to be associated with poor mental health for both
partners [13].
Parents spoke of parenting situations they never expected to face. Finding ways to manage the trauma reactions experienced by
their children often required new understandings, skills or strategies. Valued aspects of parenting, like patience and tolerance or
having the answers in difficult times, were compromised by demands of rebuilding and recovery that were competing for their
time and energy as well as parents’ own trauma responses. While changes to parenting were often accompanied by feelings of
loss, sadness, and at times helplessness, there were also positives in the opportunities to model recovery and resilience for their
children [14, 15].

SOCIAL TIES
One of the strongest predictors of outcomes was social ties. Being connected with many people was generally protective
but it also meant a higher likelihood of losing someone close in the bushfires.
We had a closer look at social ties to understand how it related to individual outcomes [16].

SOCIAL TIES
MATTER

Being close to more people
was generally related to
better mental health and
personal wellbeing

PTSD

Risk of PTSD was associated
with more fractured social
networks

DEPRESSION

COMMUNITY
GROUPS

Risk of depression was higher
for those connected to other
depressed people

Involvement in local community
groups and organisations was
associated with more positive
outcomes in terms of mental health
and wellbeing
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MOVING AFTER A BUSHFIRE
There was a lot of anxious speculation in communities about whether it is a good idea or not to relocate after the disaster. We
found that the wellbeing of those who stayed in the community and those who chose to relocate was similar but they had
different experiences [17].

STAYED
Those who stayed felt a strong sense of
connection which was associated with higher
levels of wellbeing

DEPRESSION risk was higher for those who
stayed and were connected to people who had
left their community

MOVE AWAY
Those who were most affected by the bushfires
were more likely to move to a new community

MAJOR LIFE STRESSORS
The impact of subsequent financial and
relationship difficulties was often lessened, for
those who moved away.

SERVICE SUPPORT
Family members were seen to be the main source of support, over and above any formal support services.
The emergency response overall was reported as the second most helpful source of support, followed by friends and the
community.
Many men and women were allocated a case manager, and most found this helpful.
All of these supports were identified as being sources of difficulty at times too.
Communication and caring were identified as two critical factors in disaster recovery [18]:
•
Clear and regular communication was essential for making informed decisions
•
A caring manner in the delivery of services and support was repeatedly reported as a positive influence on recovery.
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N AT U R A L E N V I R O N M E N T
Self-reported attachment to the natural environment appeared to be a constant trait and to have a protective effect in terms of
life satisfaction, mental health outcomes, resilience, posttraumatic growth and community attachment.

ONLINE ENVIRONMENT
People found the online environment
helpful for peer-to-peer interactions, ‘insider
information’, insights into coping and managing
of psychosocial consequences related to
the disaster, and to further their overall
understanding of disaster recovery. They were
less likely to use the online environment to
access formal support services [19].
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RECOMMENDATIONS
ADVICE FOR INDIVIDUALS AND FAMILIES
Consider mental health planning – When planning for bushfire emergencies, be mindful that your decision will impact on both
your physical and mental health. Exposure to a bushfire for you and your family can increase risk of mental health problems.
Plan ahead for how to find each other – Separation from family members during a disaster is highly stressful. This stress can
have a lasting impact, even when everything turns out (relatively) okay. Have a plan about where or how you will reconnect,
especially if communication and road systems are affected. The Australian Red Cross provides the Register Find Reunite service.
Be kind to yourself and others – It can take more than five years for some people to recover from a disaster experience and its
aftermath, particularly in high impact communities.
Be open to the possibility of positives – Positive outcomes can come from a disaster experience, even for those who have had
the most severe losses. This is referred to as posttraumatic growth.
We are all different – People can respond differently to the same experience and have different recovery needs, including
within families.
Remember the children – Even very young children can be affected by the disaster and what is happening around them for
years afterwards. Ensure children and young people of all ages feel safe and stable, and involve them in recovery decisions and
activities in age appropriate ways.
Adaptive parenting – You may find parenting changes as you accommodate your own and your child’s reactions to the disaster
trauma and subsequent disruptions. Remember other parents have felt this way too, sometimes it’s about doing the best you
can in tough situations.
Community groups can make a difference – Being involved in community groups leads to better mental health outcomes.
However, share the load: Don’t leave it to just a few people to make sure these local groups keep going. Local groups need
leaders and members to survive, and those who do “too much” might become overburdened.
Relocating can help for some – The decision to stay living in a disaster affected community or to move somewhere else is
offset by two contrasting forces in peoples’ lives: connection to the community, and post-disaster disruption. Those who decide
to stay are likely to feel more connected to their community. For those who decide to move away from the disaster affected
community, the impacts of post-disaster disruptions to income, accommodation and relationships are likely to be lessened.
Changes in the natural environment can influence recovery – Many people find watching the bush regrow and recover helpful
for their own wellbeing.
Go online – Many people find online connections a helpful way to gather information and share experiences.
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R E C O M M E N D AT I O N S T O G O V E R N M E N T A N D S E R V I C E P R O V I D E R S
Government mental health and wellbeing planning – Department of Health and Human Services (DHHS) include consideration
of disaster impacts in the broader mental health and wellbeing support service planning, including the 10 year Mental Health
Plan.
Government disaster planning for schools – Department of Education and Training maintain the current working group of
senior staff and key academics to ensure emerging evidence in relation to the impact of disasters on children, staff and schools
is incorporated into government emergency planning and resilience building activities and resources for schools.
Something for parents – Municipal Association of Victoria, in collaboration with the Department of Health and Human Services
and Emergency Management Victoria, provide a guide to local government on how to provide additional post-disaster support
to parents through existing services such as immunisation sessions, maternal and child health, and mobile libraries. Providing
childcare will enable parents to participate in recovery activities as well as taking time for their own wellbeing. Department of
Education and Training provide evidence-informed, timely services and support to parents through schools and early childhood
settings.
Communication register – A communication register be established of people who relocate from disaster affected communities
and others who are not community members but are highly impacted (e.g. family members of those who died). Australian Red
Cross to consider the potential for this to be coordinated through the Register Find Reunite Service.
Five year recovery plan – Emergency Management Victoria include psychosocial recovery up to five years post-disaster in the
Relief and Recovery Reform Strategy. Consultation with the DHHS Emergency Management Psychosocial Reference Group is
recommended in development of this aspect of the Reform Strategy. Mental health risk screening and referral to individual,
social and community level support services should be available within affected communities for managing trauma and for
anger management, as well as providing specific services to reduce the impact of major life stressors (e.g. loss of income,
change in accommodation and relationships). Support in managing trauma should be extended to those not living in affected
communities – with information disseminated through the proposed communication register (see above).
Involvement of local government and community – Government disaster recovery taskforces engage with Municipal
Association of Victoria on the best way to recognise and involve local government and community in decision making and
service delivery to ensure continuity beyond the immediate recovery period.
Local emergency management plans – Local governments engage different sectors of the community in emergency planning
and recovery processes, including children and young people, and account for psychosocial impacts in addition to physical
safety and asset protection.
Online information – Emergency Management Victoria provide timely information about emergency management and
services online and through social media throughout response and recovery periods to support community members in making
informed decisions. Government departments and agencies involved in providing recovery support services also provide online
information but continue to deliver services by phone and in person.
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Screening for risk – Phoenix Australia: Centre for Posttraumatic Mental Health provide training to trauma and recovery service
providers in recognising and addressing key risk factors for poor mental health outcomes including living in a high impact
community, fear of dying at the time of the disaster, loss of someone close (including friends and community members),
separation from family members at the time of the disaster, experiencing major life stressors after the disaster, intense anger,
and living alone.
Invest in community groups – Department of Health and Human Services, Emergency Management Victoria, Municipal
Association of Victoria and local government continue to recognise and support community groups as critical influences on
social connection and individual and community level recovery, and to promote inclusion and facilitate wide participation.
Recognise community leaders – Local government continue to recognise community leaders as an important resource to guide
local action and communication, and this connection be recognised and supported by state and national agencies including
Emergency Management Victoria, Department of Health and Human Services, Australian Red Cross and Municipal Association
of Victoria in any locally based preparedness, response or recovery initiatives.
Parks and recreation facilities – Local governments and Parks Victoria prioritise restoration of community parks and recreation
facilities as an important post-disaster support to mental health and wellbeing.
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Abstract
Objectives: To map the changing prevalence and predictors of psychological outcomes in affected communities 5 years
following the Black Saturday bushfires in Victoria.
Method: Follow-up assessment of longitudinal cohort study in high, medium and non-affected communities in Victoria,
Australia. Participants included 1017 respondents (Wave 1) interviewed via telephone and web-based survey between
December 2011 and January 2013, and 735 (76.1%) eligible participants were retested between July and November 2014
(Wave 2). The survey included measures of fire-related and subsequent stressful events, probable posttraumatic stress
disorder, major depressive episode, alcohol use and severe distress.
Results: There were reduced rates of fire-related posttraumatic stress disorder (8.7% vs 12.1%), general posttraumatic
stress disorder (14.7% vs 18.2%), major depressive episode (9.0% vs 10.9%) and serious mental illness (5.4% vs 7.8%).
Rates of resilience increased over time (81.8% vs 77.1%), and problem alcohol use remained high across Wave 1 (22.1%)
and Wave 2 (21.4%). The most robust predictor of later development of fire-related posttraumatic stress disorder (odds
ratio: 2.11; 95% confidence interval: [1.22, 3.65]), general posttraumatic stress disorder (odds ratio: 3.15; 95% confidence
interval: [1.98, 5.02]), major depressive episode (odds ratio: 2.86; 95% confidence interval: [1.74, 4.70]), serious mental
illness (odds ratio: 2.67; 95% confidence interval: [0.57, 1.72]) or diminished resilience (odds ratio: 2.01; 95% confidence
interval: [1.32, 3.05]) was extent of recent life stressors.
Conclusion: Although rates of mental health problems diminished over time, they remained higher than national levels.
Findings suggest that policy-makers need to recognize that the mental health consequences of disasters can persist for
many years after the event and need to allocate resources towards those who are most at risk as a result of substantive
losses and ongoing life stressors.
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Posttraumatic stress disorder, disaster, bushfires, resilience, Black Saturday
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There is overwhelming evidence of the adverse mental
health consequences of both man-made and natural disasters (Norris et al., 2002a, 2002b). Most research has
focused on posttraumatic stress disorder (PTSD), with
rates of approximately 10–20% being reported in the initial year following the disaster (North, 2007; North et al.,
2008). Depression is also commonly reported after disasters, with approximately 14% of survivors reporting major
depression (Norris et al., 2002a, North et al., 2012). Finally,
there is also much evidence that excessive use of substances is common following disasters (Boscarino et al.,
2006; Vlahov et al., 2002). These trends need to be balanced with the recognition that all large studies of disaster
survivors converge on the observation that most people are
resilient and do not develop psychiatric disorders (Norris
et al., 2009).
Current evidence is limited by several factors. First,
most studies lack comparator populations which are important to determine the relative impact of the disaster on the
affected population. Second, few studies have tracked the
long-term sequelae of major disasters, with most research
focusing on the initial year or 2 years after the event. The
longest follow-up to date was conducted after the Buffalo
Creek dam disaster, which studied a sample of litigants
over time; this study found that PTSD decreased from 44%
at 2 years to 28% at 14 years (Grace et al., 1993). Another
study of survivors of the Oklahoma Bombing found that the
rate of PTSD decreased from 41% at 6 months to 26% at
7 years (North et al., 2011); this latter study found no cases
of delayed onset of PTSD in which people developed the
disorder if they did not present with it at the 2-year
assessment.
Australia has a long tradition of dealing with natural disasters, and numerous studies have longitudinally investigated the mental health effects of bushfires and earthquakes.
One study that tracked the mental health of people exposed
to the Newcastle earthquake throughout the initial 2 years
of the disaster found that 18% of those most exposed to the
quake had probable PTSD at 2 years (Carr et al., 1997). A
20-year follow-up of children affected by a major bushfire
found that although disaster-affected children had higher
rates of adult psychopathology, this was not directly a result
of the childhood disaster exposure (McFarlane and Van
Hooff, 2009). In a rare design, a New Zealand study capitalized on a cohort study of people living in the Canterbury
region, 57% of whom were exposed to the 2010–2011
earthquakes. This design allowed mental health effects of
the disaster to be disentangled from other potential confounding factors; this research reported that the disaster
could account for 10.8–13.3% of overall rates of mental
health conditions in this cohort (Fergusson et al., 2014).
There is a need for further study of long-term effects of
disasters because this initial evidence suggests that people
can suffer the adverse psychological effects for prolonged
periods after the disaster occurs.

In February 2009, Australia experienced one of its worst
disasters when severe bushfires affected most of the state of
Victoria in what is known as the ‘Black Saturday’ fires.
This disaster caused widespread damage, including 173
fatalities, 3500 buildings being damaged or destroyed, and
massive adverse impact on community infrastructures (The
2009 Victorian Bushfires Royal Commission Final Report
Summary, 2009). To study the long-term effects of the disaster, we undertook a major multi-method longitudinal
study to map the mental health sequelae of the fires (Beyond
Bushfires: Community, Resilience and Recovery Study
(Gibbs et al., 2013). In an earlier report that identified the
mental health status of survivors 3–4 years after the fires,
we found that people in highly affected regions had higher
rates of probable disaster-related PTSD (15.6%), probable
depression (12.9%), severe distress (12.8%) and heavy
alcohol use (24.7%) relative to those from less affected
regions and also higher than Australian normative data
(Bryant et al., 2014). The goal of this report is to outline the
status of the mental health of respondents 5 years after the
disaster and to map the course and predictors of mental
health over time.

Method
Participants
This Wave 1 data collection occurred between April 2012
and January 2013 (approximately 3–4 years after the fires)
and recruited adults aged at least 18 years of age living in
25 communities in 10 locations in Victoria; the sites were
selected because they were variably affected by the Black
Saturday fires, ranging from a high level of impact in terms
of lives lost and property destroyed through to communities
with minimal impact. Affectedness was defined as highimpact (operationalized as many houses lost plus fatalities;
N = 630), medium-impact (operationalized as ranging from
a small number of fatalities through to communities with
no fatalities but significant amount of property damage;
N = 182), and low-impact (operationalized as no evidence
of burning; N = 205). The 2006 census data indicated a total
adult population of 7693 in the selected communities,
including 702 adults in the two pilot communities. The
Victorian Electoral Commission (VEC) provided contact
details of both current residents and those who relocated
since the fires (N = 7467 adults), and a letter was sent to
them inviting them to participate in the study with a replypaid envelope; this step was taken to comply with ethical
requirements pertaining to respondents’ privacy. Additional
community awareness activities, mailbox drops, area-based
phone calls, news media and social media activities were
also conducted to increase awareness of the study and
methods for registration. In terms of people who were eligible to participate this study, 16% of available people eventually participated and completed the survey. The sample
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who participated in this study were older, had a higher proportion of females and were more educated than the general
community according to census data for these regions. At
the completion of the Wave 1 survey, 966 participants
agreed to be contacted for the Wave 2 survey. The Wave 2
data collection was conducted between July and November
2014 (5 years after the fires). In terms of retention, 736
(76.1%) eligible participants took part in Wave 2. Of these,
29 had not been living in the study communities at the time
of the fires and were excluded from the final analyses. The
final sample for the analyses below is based on a sample of
n = 707 individuals who took part in both surveys and who
lived in a selected community on the day of the bushfires.

Measures
PTSD. Probable PTSD was assessed using an abbreviated
version of the Posttraumatic Stress Disorder Checklist
(PCL-S) (Bliese et al., 2008), which comprises four items
each scored on a 5-point severity scale that indexes key
symptoms of PTSD anchored to the previous 4 weeks.
Adopting a cut of 7 on the PTSD Screen achieves an efficient estimation of PTSD diagnosis relative to the full version of the PCL-S (Bliese et al., 2008). PTSD was assessed
in two ways: (a) regarding responses that were specific to
the Black Saturday fires and (b) in response to traumatic
events generally. To disentangle general PTSD from firerelated PTSD, we followed each question about a PTSD
symptom with a question of whether this symptom was
related to their reactions to the fires. For example, after asking about intrusive memories, participants were asked,
‘Were these reactions about the fires?’
Depression. Probable Major Depressive Episode (MDE)
was assessed using the Patient Health Questionnaire (PHQ9) (Kroenke et al., 2001). Probable occurrence of MDE was
assessed if five of the nine symptoms had been present for
most days in the previous 2 weeks.
Psychological distress. Generic psychological distress was
assessed using the K6, which measures anxiety-mood problems in previous 30 days (Kessler et al., 2003). Classification of no distress has used K6 scores of 0–7, 8–12 as
mild-moderate distress, and 13–24 as probable severe distress (Kessler et al., 2008). We defined psychological resilience as K6 scores of 0–7, reflecting people who reported
no or minimal psychological problems. Additionally, the
K6 asks how often in the past 30 days did the person see a
health professional about problems reported on the K6.
Alcohol use. Heavy drinking was assessed using the Consumption Scale of the Alcohol Use Disorder Identification
Test–Consumption (AUDIT-C) (Bush et al., 1998), a
3-item self-report measure that indexes heavy drinking.
The AUDIT-C employs the initial three questions of the
Australian & New Zealand Journal of Psychiatry, 52(6)
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AUDIT, which indexes amount of alcohol consumption.
We adopted recommended cut-offs of six standard drinks
for males and five for females as the most effective detection of heavy drinking; these cut-offs have sound sensitivity (males: 0.82; females: 0.84) and specificity (males:
0.79; females: 0.88) (Aalto et al., 2009) with heavy/binge
drinking as defined by the Timeline Followback structured
interview for alcohol consumption (Sobell and Sobell,
1995).
Fire-related experiences. To index exposure to the fires, we
asked (a) whether the respondent had feared for his or her
own life, (b) whether anyone close to the respondents had
died in the fires and (c) whether they personally lost property or buildings in the fires.
Recent traumatic events. To assess traumatic events that had
occurred since the fires, participants were asked to indicate
whether they had been exposed to any of the following
potentially traumatic events: (a) natural disaster, (b) serious
accident and (c) serious assault/violence. They were also
asked whether they had experienced major life stressors in
the form of disruptions to their (a) income, (b) accommodation or (c) personal relationships.

Procedure
The study was approved by the University of Melbourne
Human Research Ethics Committee. Following considerable engagement in the affected communities, the survey
was conducted by a combination of telephone and webbased formats. Following an introduction to the study and
obtaining informed consent, the interviewer initially asked
about socio-demographic factors, events that occurred on
the day of the Black Saturday fires and traumatic events
that may have occurred since the fires. The Wave 2 survey
followed the same format, with questions about traumatic
and stressful events focusing on the time period since the
last survey. Relevant to the current analyses, the survey
sequentially administered the PCL-S, PHQ, K6 and
AUDIT-C.

Statistical analyses
All data are based on the participants retained at Wave 2.
Prevalence rates were calculated based on recommended
cut-offs for probable PTSD, MDE, heavy drinking and serious mental illness (SMI). To determine the patterns in
which people altered their status over time, separate logistic regressions were conducted to predict changes in case
cut-offs of general PTSD, fire-related PTSD, depression,
SMI and heavy drinking. In each regression, sex, age at the
time of the Black Saturday fires and highest level of education were entered at Step 1. Factors that reflected the severity of fire exposure were entered at Step 2, including
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Table 1. Participant characteristics by survey retention status.
Characteristic

Retained at Wave 2 (N = 735)

Not retained at Wave 2 (N = 321)

Difference testing

n (%) or M (SD)

n (%) or M (SD)

Sex (Male)

283 (38.5)

133 (41.8)

χ2(1) = 0.80

Age

53.5 (12.8)

51.3 (14.3)

t(550.8) = 2.16*

Australian-born

613 (83.4)

271 (84.7)

χ2(1) = 0.60

Tertiary education

285 (38.8)

89 (27.7)

χ2(1) = 11.93***

2009 community affectedness level
High

470 (63.9)

160 (29.8)

Medium

127 (17.3)

54 (16.8)

Low

109 (14.8)

96 (29.9)

Other

29 (3.9)

11 (3.4)

Lost someone in fires

217 (29.8)

85 (26.6)

χ2(1) = 1.11

Extent of property loss

4.8 (4.0)

3.3 (3.9)

t(1051) = 2.42***

Fear for life in fires

358 (49.9)

141 (44.3)

χ2(1) = 2.76

Temporary housing after fires

241 (33.1)

86 (27.0)

χ2(1) = 3.73

χ2(1) = 33.79***

SD: standard deviation.
Age refers to age at the time of Black Saturday fires.
***p < 0.001; *p < 0.05.

whether the respondent had feared for their own life,
whether someone close to the respondent had died in the
fires and the extent of property loss. Finally, at Step 3,
major life stressors experienced since the Wave 1 survey
were entered to index the additional effects of subsequent
adversity on psychological outcomes. Separate regressions
were conducted to predict (a) delayed development of disorder (comparing participants without the disorder at Wave
1 who either did or did not have the disorder at Wave 2) and
remission of disorder (comparing participants with the disorder at Wave 1 who either did or did not have the disorder
at Wave 2).

Results
Participant characteristics
Table 1 presents the participant characteristics of those
retained and not retained at the Wave 2 assessment.
Participants who were retained at Wave 2 did not differ
from those who did not participate in terms of age, gender
or whether they had experienced bereavement in the fires.
Relative to those who were lost at follow-up, participants at
Wave 2 were more likely to have tertiary education (38.9%
vs 27.6%; odds ratio [OR]: 1.67; 95% confidence interval
[CI]: [1.25, 2.21], p = 0.000), and fewer participants from
low-impact communities (52.7%) were retained than those
from medium- and high-impact communities (73.6%) (OR:

2.50; 95% CI: [1.83, 3.43], p = 0.000). All subsequent analyses focus on those who were retained at Wave 2.

Prevalence of psychological outcomes
Table 2 presents the frequencies of reported probable PTSD,
MDE, heavy drinking and SMI at Wave 2, according to the
level of exposure to the fires. In terms of PTSD linked to the
Black Saturday fires, more participants in the high-affected
communities reported probable PTSD (10.9%) than those
from the medium-affected (5.6%) and low-affected (1.9%)
communities (OR: 3.04, 95% CI: [1.47, 6.29], p = 0.003). A
similar pattern was observed regarding general PTSD from
any traumatic event, with more participants in the highaffected communities reporting probable PTSD (18.7%)
than medium-affected (8.7%) and low-affected (4.6%) communities (OR: 3.14, 95% CI: [1.79, 5.48], p = 0.001).
Similarly, participants in the high-affected communities
were more likely to report MDE (10.9%) than participants
in the medium-affected (4.7%) and low-affected communities (4.6%) (OR: 2.48, 95% CI: [1.27, 4.85], p = 0.008).
Participants in the high-affected communities were no more
likely to report severe distress (6.2%) than participants in
medium-affected (4.7%) and low-affected communities
(2.8%) (OR: 1.65, 95% CI: [0.77, 3.55], p = 0.19). Finally,
there were comparable proportions of participants reporting
heavy drinking in each type of community (high-affected:
23.2%, medium-affected: 18.4%; low-affected: 17.0%)
Australian & New Zealand Journal of Psychiatry, 52(6)
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Table 2. Prevalence of mental health conditions across communities.
High affected (N = 630)

Medium affected (N = 182)

Low affected (N = 205)

PTSD (Fires)

51 (10.9)

7 (5.6)

2 (1.8)

PTSD (General)

88 (18.7)

11 (8.7)

5 (4.5)

Depression

51 (10.9)

6 (4.7)

5 (4.5)

Severe distress

29 (6.2)

6 (4.7)

3 (2.8)

Heavy drinking

109 (23.2)

23 (18.4)

19 (17.6)

Resilient

361 (76.8)

115 (90.6)

108 (92.7)

PTSD (Fires): posttraumatic stress disorder linked to the Black Saturday; PTSD (General): posttraumatic stress disorder linked to any traumatic
event.
Psychological Distress measured by K6: None (0–6), Mild (7–12) and Severe (13–24).

(OR: 1.40, 95% CI: [0.94, 2.09], p = 0.19). Overall, the rates
of people suffering probable PTSD, MDE or severe distress
(problem alcohol use excluded because of its high prevalence in all communities) were 21.9% in high-affected,
10.3% in medium-affected and 5.6% in low-affected
regions; those living in high-affected regions were more
likely to have any disorder than those in other regions (OR:
3.18, 95% CI: [1.89, 5.33], p = 0.001).

Comorbidity
Considering the documented evidence of comorbidity
between PTSD and depression and alcohol abuse (Kessler
et al., 1994), the rates of comorbidity between these conditions were calculated. Relative to those without the probable diagnosis, there was stronger comorbidity of those with
general PTSD (34.9% vs 14.4%; OR: 24.13; 95% CI:
[13.33, 43.70], p = 0.001) and fire-related PTSD (36.5% vs
15.7%; OR: 13.30; 95% CI: [7.34, 24.12], p = 0.001) with
probable depression. Similarly, relative to those without the
probable diagnosis, there was stronger comorbidity of those
with general PTSD (29.4% vs 20.3%; OR: 1.633; 95% CI:
[1.03, 2.57], p = 0.04) and fire-related PTSD (34.9% vs
20.4%; OR: 2.09; 95% CI: 1.20, 3.63, p = 0.009) with probable severe alcohol use.

Rates of resilience
Consistent with prevailing definitions of resilience as the
absence of persistent psychological distress (as distinct
from the absence of mental disorder) (Bonanno et al.,
2004), we operationalized resilience as scores of 0–6
on the K6 (Kessler et al., 2008). Fewer participants from
the high-affected communities reported resilience (76.8%)
than in the medium-affected (90.6%) and low-affected
(92.6%) communities (OR: 0.46, 95% CI: [0.32, 0.65],
p < 0.001).
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Changes in psychological status
Table 3 reports the changing prevalence rates of psychological outcomes across the two waves of data collection.
Overall, the rates of mental health problems decreased over
time. A lower rate of probable fire-related PTSD was
observed at Wave 2 (8.7%) compared to Wave 1 (12.1%),
with an exact McNemar’s test indicating that this difference
was statistically significant (χ2 = 9.19, p = 0.002). Similarly,
lower rates were observed at Wave 2 for general PTSD
(18.2% vs 14.7%; χ2 = 5.38, p = 0.020) and severe distress
(7.8% vs 5.4%; χ2 = 5.59, p = 0.017). Consistent with this
pattern, the rates of resilience increased over time (77.1 vs
81.8%; χ2 = 6.51, p = 0.011). However, the difference in
MDE (11.2% vs 8.8%) was not significantly lower at Wave
2 (χ2 = 3.71, p = 0.054). Likewise, rates of problem alcohol
use remained high across Wave 1 (22.1%) and Wave 2
(21.4%) (χ2 = 0.05, p = 0.826).
Table 3 indicates that there were considerable shifts in
each domain over time. Approximately half of participants
who displayed PTSD, MDE or severe distress at Wave 1
did not retain this status at Wave 2. In contrast, a smaller
but significant proportion of participants who did not report
the condition at Wave 1 did report it at Wave 2; specifically,
7.3% of participants who did not report any disorder at
Wave 1 reported a disorder at Wave 2.

Predictors of changing psychological
outcomes
In terms of changing mental health status across time,
Table 4 presents the adjusted ORs for PTSD, MDE, heavy
drinking and psychological distress for those who did not
meet the cut-offs at Wave 1 but did meet them at Wave 2.
The late onset of both fire-related PTSD and general PTSD
was predicted by the extent of property loss in the fires and
major life stressors since the fires. Late-onset MDE was
predicted by major life stressors. Late-onset heavy drinking
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Table 3. Prevalence of mental health conditions in Wave 1 and Wave 2.
Present at Wave 1
Present at Wave 2

Absent at Wave 1
Absent at Wave 2

Present at Wave 2

Absent at Wave 2

PTSD (Fires)

39 (45.3)

47 (54.7)

21 (3.4)

593 (96.4)

PTSD (General)

63 (48.8)

66 (51.2)

41 (7.2)

530 (92.7)

Depression

36 (45.6)

43 (54.4)

26 (4.2)

600 (95.8)

Severe distress

24 (43.6)

31 (56.4)

14 (2.2)

632 (97.8)

Heavy drinking

110 (71.9)

43 (28.1)

40 (7.3)

506 (92.7)

91 (34.0)

177 (66.0)

32 (7.3)

407 (92.7)

503 (92.3)

42 (7.7)

70 (44.9)

86 (55.1)

Any disorder
Resilient

PTSD (Fires): posttraumatic stress disorder linked to the Black Saturday; PTSD (General): posttraumatic stress disorder linked to any traumatic
event.
Severe distress = K6 score ⩾ 13). Any Disorder includes PTSD, depression, or severe distress. Parentheses indicate percentage of participants at
Wave 1.

was predicted by younger age. Late-onset severe distress
was predicted by the extent of property loss in the fires and
recent life stressors. Delayed resilience was predicted by
lower education level (less than tertiary education).
Table 4 also presents the adjusted ORs for PTSD, MDE,
heavy drinking and psychological distress for those who
met the cut-offs at Wave 1 but did not meet them at Wave 2.
Recovery from fire-related PTSD was seen in those who
had had higher property loss, higher levels of fear for life
and higher rates of bereavement resulting from the fires.
Similarly, recovery from general PTSD, MDE and severe
distress was also seen in those who had had higher levels of
fear for life and higher rates of bereavement. Those whose
drinking rates fell tended to be younger individuals.
Diminished resilience was predicted by younger age and
recent life stressors.

Discussion
The rates of probable PTSD, depression and severe distress
observed 5 years following the disasters suggest that the
rates of psychological distress remained high. For example,
the rate of probable PTSD was markedly higher than the
nationally reported rate of 4.4% rate in the Australian 2007
National Survey of Mental Health and Wellbeing (McEvoy
et al., 2011), although this comparison needs to be made
tentatively because these studies used very different sampling strategies and assessment tools. The elevated rates of
psychiatric disorder accord with previous reports of persisting mental distress in people directly affected by severe
disaster (Grace et al., 1993; North et al., 2011). The comorbidity between PTSD and both depression and alcohol use
is also consistent with much evidence of the strong overlap
between these conditions (Afzali et al., 2017; Kessler et al.,
1994).

The observation that rates of probable disorder fluctuated over time is consistent with evidence that posttraumatic mental health follows a dynamic and fluctuating
course over time (Bryant et al., 2013). The observation that
a significant proportion of people apparently had better
mental health over time accords with considerable evidence
that many people eventually adapt over time following
trauma (Galea et al., 2003; Van Griensven et al., 2006).
Conversely, the trend that many people displayed probable
disorder at follow-up without reporting this level of distress
at the initial assessment is consistent with reports of worsening or delayed expression of symptoms as time elapses
after trauma (Bonanno et al., 2008; Bryant et al., 2015;
Norris et al., 2009). This finding needs to be understood in
the context of this wave of data collection occurring at least
1 year after the initial wave (at least 5 years after the fires).
These timeframes underscore how the effects of disasters,
and their aftermath, can impact people in different ways
years after the event.
Across analyses, it was apparent that ongoing life stressors were a major factor in determining the ongoing mental
health of survivors of the fires. Recent stressors contributed
to worsening PTSD, depression and distress, as well as
diminishing psychological resilience. Previous studies
have highlighted that ongoing stressors following a traumatic event significantly impact subsequent mental health
(Andrews et al., 2007; Bryant et al., 2013). Disasters are
often marked by widespread societal and economic adversity, which can pervasively undermine the capacity to
recover from the traumatic event. The impact of ongoing
stressors has been previously noted in an Australian context
in the aftermath of the Newcastle earthquake, where it was
noted that disruptions occurring in the period following the
disaster predicted posttraumatic psychopathology 2 years
after the quake (Lewin et al., 1998). More recently, in the
Australian & New Zealand Journal of Psychiatry, 52(6)

OR [95% CI]

OR [95% CI]
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1.10* [1.00, 1.20]
1.27 [0.63, 2.57]
1.07 [0.50, 2.28]

1.31** [1.11, 1.54]

1.63 [0.59, 4.46]

1.11 [0.44, 2.76]

2.11** [1.22, 3.65]

Property loss

Fear for life in fire

Bereaved in fire

Major life stressor

0.89 [0.55, 1.44]

Major life stressor

0.91 [0.60, 1.37]

1.77* [1.04, 3.04]

PTSD: posttraumatic stress disorder; OR: odds ratio; CI: confidence interval.
***p < 0.001; **p < 0.01; *p < 0.05.

2.67** [1.42, 5.02]

Bereaved in fire

1.87* [1.06, 3.33]

1.06 [0.98, 1.13]

1.17*** [1.07, 1.29]

2.69** [1.28, 5.65]

Property loss

0.98 [0.96, 1.00]
0.58 [0.33, 1.02]

0.98 [0.96, 1.01]

0.80 [0.41, 1.53]

Age

Education level

Fear for life in fire

0.79 [0.45, 1.39]

0.86 [0.44, 1.69]

Sex (Male)

Shifting from Present at Wave 1 to Absent at Wave 2

1.00 [0.98, 1.03]
0.96 [0.49, 1.91]

1.00 [0.97, 1.04]

.77 [0.29, 2.02]

Age

Education level

3.15** [1.98, 5.02]

0.90 [0.44, 1.81]

1.15 [0.47, 2.95]

Sex (Male)

Shifting from Absent at Wave 1 to Present at Wave 2

General PTSD

Fire PTSD

1.16 [0.72, 1.85]

2.94** [1.52, 5.67]

2.54* [1.20, 5.39]

1.05 [0.97, 1.15]

0.86 [0.44, 1.67]

0.99 [0.97, 1.02]

1.11 [0.57, 2.16]

2.86** [1.74, 4.70]

0.59 [0.24, 1.49]

2.45 [0.96, 6.23]

1.06 [0.95, 1.19]

0.74 [0.30, 1.80]

1.02 [0.97, 1.05]

1.33 [0.57, 3.08]

OR [95% CI]

Depression

1.28 [0.74, 2.20]

2.89** [1.33, 6.25]

5.31** [1.78, 15.81]

0.93 [0.91, 1.11]

0.52 [0.22, 1.21]

0.99 [0.96, 1.03]

0.88 [0.39, 1.98]

2.67** [0.57, 1.72]

0.41 [0.11, 1.54]

2.10 [0.61, 7.21]

1.10 [0.95, 1.28]

1.27 [0.41, 3.88]

1.02 [0.97, 1.07]

1.07 [0.34, 3.39]

OR [95% CI]

Severe distress

Table 4. Effects of socio-demographic, fire-exposure and post-fire stressors on changing psychological outcomes.

1.10 [0.69, 1.77]

1.64 [0.85, 3.19]

1.21 [0.61, 2.37]

1.05 [0.96, 1.14]

0.68 [0.34, 1.35]

0.97* [0.95, 1.00]

1.12 [0.58, 2.19]

1.04 [0.64, 1.71]

1.10 [0.53, 2.26]

1.49 [0.72, 3.06]

1.05 [0.97, 1.15]

1.14 [0.58, 2.27]

0.96*** [0.93, 0.98]

1.23 [0.61, 2.51]

OR [95% CI]

Heavy drinking

2.01** [1.32, 3.05]

0.95 [0.46, 1.94]

0.95 [0.47, 1.91]

1.06 [0.97, 1.16]

0.63 [0.31, 1.29]

0.97* [0.94, 0.99]

0.64 [0.31, 1.36]

1.21 [0.82, 1.78]

1.08 [0.61, 1.90]

1.70 [0.97, 2.97]

0.98 [0.92, 1.05]

0.52* [0.29, 0.94]

1.00 [0.98, 1.02]

1.19 [0.70, 2.01]

OR [95% CI]

Resilient
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wake of Hurricane Katrina, it was noted that the increased
rates of mental distress and suicidal risk may be attributed
to the ongoing stressors in New Orleans, including inadequate housing, poor infrastructure in the worst-affected
regions and the downturn in economic options (Kessler
et al., 2008). Importantly, numerous studies have noted
ongoing stressors contribute to worsening of mental health
after disaster (Pietrzak et al., 2013) and that the relative
impact of these stressors can increase as time elapses
(Cerda et al., 2013). It is also worth noting that rural and
regional districts of Australia can suffer a range of ongoing
adversities, which can adversely impact mental health. The
finding that participants across the differently affected
communities experienced general PTSD and depression
underscores the vulnerability of rural and regional areas of
Australia to psychological difficulties.
Some of the most salient effects of the disaster, including bereavement, fear and property loss, were associated
with recovery from PTSD, depression and psychological
distress over time. It is possible that for individuals affected
by these events, as more time elapses after the disaster, the
direct adverse effects of these factors on mental health
reduce. However, as noted above, life stressors – many of
which may be triggered by the ongoing social and economic disruption of the bushfires – remain as a central burden on mental health of the disaster survivors.
The notion that worsening mental health was influenced
by environmental stressors accords with the finding that
delayed expression of PTSD was also predicted by the
extent of property loss in the fires. The extent to which people suffered property damage may have resulted in ongoing
and delayed difficulties in resuming prior levels of occupational or domestic functioning, which subsequently compounded their stress reactions. It is also possible that extent
of property loss during the fires contributes ongoing financial stressors, arising from legal proceedings, rebuilding
costs and loss of income. Prior studies of postdisaster adaptation have noted that as time elapses after the disaster,
mental health is adversely affected by financial losses
(Cerda et al., 2013; Galea et al., 2008). The extent of property loss in the fires may contribute to financial strain,
which then impacts ongoing PTSD and depression.
It is important to note that most participants reported
being resilient across time, underscoring overwhelming
evidence that most people are able to cope with adversity
(Bonanno and Diminich, 2013; Pietrzak et al., 2014).
People who were not resilient at Wave 1 but demonstrated
resilience at Wave 2 were less likely to have suffered
bereavement during the fires or extensive property loss.
This pattern suggests that people are more likely to adjust
to the disaster as time elapses when they have suffered less
exposure to events that are likely to have long-lasting
effects. In other words, bereavement and severe property
loss may impede resilience because they potentially

continue to have an adverse impact on the survivor’s capacity to function on a daily basis.
We qualify this conclusion by recognizing that the sample at this assessment represents a minority of those affected
by the fires, and hence there remain questions over the generalizability of the findings. The recruitment of only 16%
of people in the affected regions tempers our conclusions
and precludes definitive statements about the incidence of
psychopathological conditions after the fires. The finding
that participants in this study were older, more likely to be
female and more educated than others in the community
highlights the need for caution in generalizing these results
to the broader community. We also note that the survey
methodology did not use structured clinical interviews, the
measures of stressful life events were not psychometrically
validated measures, it is inherently difficult to disentangle
PTSD related to fires from PTSD related to other events
and there is a possibility that the observed rates of probable
disorder may be inflated (North, 2014). In this sense, it is
possible that our reported rates may be detecting subsyndromal levels of disorders (North and Pfefferbaum, 2002).
This possibility is underscored by the absence of validation
of the probable diagnosis cut-offs for this population, and
scoring below the cut-offs may still incorporate a range of
subsyndromal symptomatology that can pose risk for ongoing difficulties. Nonetheless, there is strong evidence that
subsyndromal levels of disorders following traumatic
events lead to comparable levels of impairment and distress
as diagnostic levels, and hence the reported rates nonetheless represent a significant health issue (Pietrzak et al.,
2012; Stein et al., 1997).
These findings have implications for disaster policymakers. It is apparent that the mental health effects of
large-scale disasters can persist for years after the event,
and resources need to be devoted to addressing these
needs. It appears that those most at risk of persistent or
delayed mental health problems are those who are exposed
to the more severe trauma exposure during the disaster, as
well as those who suffer adverse life events in the aftermath of the event. Strategies that can minimize stressful
events for those affected by disaster in the years after the
initial event may carry widespread benefits in alleviating
the mental health burden of survivors. The findings also
suggest that monitoring of disaster survivors who are
exposed to ongoing stressors (e.g. financial strain, insurance difficulties and rebuilding pressures) is warranted
because these people are the ones who are most likely to
experience deteriorating mental health years after the disaster, and so resources may need to be targeted towards
these individuals or communities.
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Social disruption caused by natural disasters often interrupts educational opportunities for children. However,
little is known about children’s learning in the following years. This study examined change in academic
scores for children variably exposed to a major bushﬁre in Australia. Comparisons were made between children attending high, medium, and low disaster-affected primary schools 2–4 years after the disaster
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5 scores were reduced in schools with higher levels of bushﬁre impact. The ﬁndings highlight the extended
period of academic impact and identify important opportunities for intervention in the education system to
enable children to achieve their academic potential.

Natural disasters arise from many different types of
hazards and cause widespread destruction, and
often death and injury. The size and severity of the
event often undermines the capacity of systems and
services to respond, resulting in signiﬁcant loss of
infrastructure and facilities. The subsequent ongoing
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stressors and social disruption add to the trauma of
the original event and can reduce mental health and
well-being for years afterward (Bonanno, Brewin,
Kaniasty, & La Greca, 2010; Bryant et al., 2014;
Bryant et al., 2017). In addition to the direct threats
of the disaster experienced by adults, children can
experience speciﬁc challenges associated with different stages of physical, mental, emotional, cognitive,
and social stages of development (Anderson, 2005;
Bonanno et al., 2010; Peek, 2008).
One of the potential disruptions for children after
disasters involves access to schools because school
facilities may be destroyed, teachers are not available, or children are relocated (Casserly, 2006;
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Sacerdote, 2008). The likely inﬂuence of the individual, family, social, and systemic stressors on child academic achievement have been known for some time
(Vogel & Vernberg, 1993), but the evidence base for
the nature, extent, and timing of postdisaster impacts
on child academic performance is still limited.
The evidence related to trauma exposure in early
childhood has shown a range of developmental
impacts that may be relevant to academic performance. This includes changes in neurodevelopmental processes such as myelination, synaptogenesis,
and pruning. These processes underlie the development of functional neurocircuits and white matter
tracts in the brain that in turn facilitate the normal
development of cognitive, emotional, social, behavioral, and physical skills (De Bellis & Zisk, 2014;
Gabowitz, Zucker, & Cook, 2008; McCrory, DeBrito,
& Viding, 2010). Neuropsychological deﬁcits associated with early childhood trauma and posttraumatic stress disorder (PTSD) have been well
documented and include difﬁculties in attention,
working memory, speed of processing, memory
retrieval, and executive skills such as planning,
problem solving, error monitoring, and set shifting,
as well as less severe difﬁculties in language and
visual integration skills (Barrera-Valencia, Calder
onDelgado, Trejos-Castillo, & O’Boyle, 2017; Samuelson, Krueger, Burnett, & Wilson, 2010; Spann et al.,
2012). Although the majority of research into understanding the neuropsychological impacts of early
trauma exposure and PTSD has been done with
children exposed to signiﬁcant maltreatment (Kavanaugh, Dupont-Frechette, Jerskey, & Holler, 2017;
Masson, Bussieres, East-Richard, Mercier, & Cellard,
2015), a small number of studies have documented
similar cognitive deﬁcits in children exposed to
other types of trauma including disasters (Parslow
& Jorm, 2007; Turley & Obrzut, 2012). The relationship between speciﬁc neuropsychological skills and
academic achievement is complex and likely changes
as the child develops (Cragg & Gilmore, 2014). Literacy skills in particular are multifactorial and each
component (e.g., spelling, reading accuracy, reading
ﬂuency, and reading speed) is thought to have different cognitive mechanisms underlying them (Moll
et al., 2014; Ozernov-Palchik, Yu, Wang, & Gaab,
2016). Working memory and speed of processing are
considered to be core skill requirements (among
others) for the development of both numeracy and
reading skills in early primary school children (Cragg
& Gilmore, 2014; Geary, Hoard, Byrd-Craven,
Nugent, & Numtee, 2007; Moll et al., 2014; Wang
et al., 2016; Welsh, Nix, Blair, Bierman, & Nelson,
2010). However, as reading progresses, visual verbal
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integration skills and rapid automatized naming (involving rapid retrieval of the names of sequential
visually presented items) along with higher executive
functions become important skills that can differentially impact the acquisition of literacy skills (Moll
et al., 2014; Ozernov-Palchik et al., 2016). Similarly,
continued achievement in mathematics is dependent
upon the development of broader executive functions
(Cragg & Gilmore, 2014).
The available evidence indicates that early interruptions to the development of these cognitive skills
can have adverse impacts on academic performance
at primary, secondary, and university levels (Di Pietro, 2015; Pane, McCaffrey, Kalra, & Zhou, 2008; Peek
& Richardson, 2010; Perez-Pereira, Tinajero,
Rodrıguez, Peralbo, & Sabucedo, 2012; Scott, Lapre,
Marsee, & Weems, 2014). In the disaster context such
interruptions may arise from the development of a
trauma-related mental health disorder, such as PTSD,
or be due to ongoing stressors such as having to relocate to another school in another location as a result
of the disaster (McFarlane, Policansky, & Irwin, 1987;
Pane et al., 2008; Sacerdote, 2008; Scott et al., 2014).
Age-based differences emerged in a study with primary and secondary school children 1 year after an
oil spill disaster affecting coastal towns in Spain, suggesting stage of development may be a factor in
determining subsequent impacts on academic performance (Perez-Pereira et al., 2012). Conversely, no signiﬁcant difference was found for completion of
secondary school certiﬁcates between disasteraffected and nondisaster-affected students 2 years
after the Canterbury, New Zealand earthquakes (Beaglehole, Bell, Frampton, & Moor, 2017), or in academic outcomes for primary school children in the
Netherlands up to 3 years after a major ﬁrework disaster (Smilde-van den Doel, Smit, & Wolleswinkelvan den Bosch, 2006). The authors in the Netherland
study speculated these positive outcomes may have
been due to various school-based intervention programs for affected children. This is supported by
other studies that indicate that positive school environments can, over time, mitigate the disaster-related
impacts on academic performance (Barrett, Ausbrooks, & Martinez-Cosio, 2012; Pane et al., 2008;
Peek & Richardson, 2010; Reich & Wadsworth, 2008;
Sacerdote, 2008). This has not been speciﬁcally evaluated in disaster contexts; however, a meta-analysis of
the impact of social and emotional learning programs
in schools generally, demonstrated improved academic performance across all year levels (Durlak,
Weissberg, Dymnicki, Taylor, & Schellinger, 2011).
The trajectory for potential disaster impacts on
academic achievement over time is unknown because
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the majority of the current evidence base only
extends to 3 years postdisaster, although a 20 year
follow-up of children affected by a disaster did
demonstrate that those who were bushﬁre affected
were less likely than the comparison group to extend
their education and careers (McFarlane & Van Hooff,
2009). Further examination of this issue is of paramount importance because of the potential for shortterm impacts on academic performance to affect perceptions of capability, aspirations, and long-term
educational and employment pathways.
This article reports on a study of academic scores
for primary school children in Victoria, Australia
up to 4 years after a major bushﬁre event in February 2009, commonly referred to as the Black Saturday bushﬁres (another term for “bushﬁre” is
“wildﬁre”). The aim was to identify whether:
1. students in schools with high and medium
bushﬁre impact showed reduced progression
in their academic scores from Year 3 to Year 5
compared to their peers in schools with low or
no impact, and;
2. if there were differences in impact for different
school subjects.

Black Saturday Bushﬁres
The 2009 ﬁres in rural Victoria began in January
after a decade-long drought. The ﬁre conditions
became extreme, beginning in the east of the state
and continuing to burn for several weeks. On saturday 7, February temperatures climbed to 47°C
(117°F), winds gusted at over 100 km/h (60 mph),
and multiple new ﬁres ignited across the rural and
regional parts of the state. The ﬁres burned 400,000
hectares of landscape, completely destroyed two
townships and signiﬁcantly damaged others resulting in widespread destruction and the loss of 173
lives including 35 children and young people. Sixteen children and young people were orphaned,
and many more were injured and traumatized by
their experiences (Victorian Bushﬁres Royal Commission, 2009). One hundred and nine communities
self-identiﬁed as being affected by bushﬁres. Over
2,000 homes were destroyed, three schools and at
least three preschools were completely destroyed in
the ﬁres with staff and students housed in temporary accommodation for up to 2 years. Over 70
schools and childcare settings in high impact areas
were highly affected through building and student
exposure, as were other community resources such
as sporting facilities and playgrounds, resulting in

family, school, and community level disruption for
years after the event.

Methods
Participants
This study utilized two major data sets held by
the Victorian Department of Education and Training:
(a) Enrollment in the ﬁrst year at a Victorian primary
school is accompanied by a parent completed School
Entrant Health Questionnaire (SEHQ), which collects
health, well-being, development, and demographic
information about the student; (b) Standardized
National Assessment Program—Literacy and Numeracy (NAPLAN) academic assessments are conducted
in Grades 3 and 5 in primary school and Years 7 and
9 in secondary school. The students included in this
study were 33,690 students who in 2008 were
enrolled in ﬁrst year at a Victorian government primary school and completed their standardized
NAPLAN academic assessments in 2011 (Grade 3)
and 2013 (Grade 5). Students were excluded if they
changed schools between Grade 3 and Grade 5. Students’ NAPLAN results were matched with their
SEHQ data. After this matching process the ﬁnal
sample available for the analyses was n = 24,642 students (female = 11,982; male = 12,660).

Measures
Bushﬁre Affectedness
Schools included in this study were located in
areas that receive ﬁre protection from the Country
Fire Authority (CFA) rather than the Metropolitan
Fire Brigade. This classiﬁcation was used as a proxy
indicator to identify schools located in peri-urban,
rural, regional, and remote communities to minimize confounding factors that would arise from
comparison with urban schools. The included schools
were then classiﬁed into three levels of bushﬁre
affectedness (0—low, 1—moderate, 2—high). Classiﬁcation followed a complicated geospatial procedure
using the Victorian Bushﬁre Reconstruction and
Recovery Authority data. There were 78 primary
schools (n = 1,285) in localities deﬁned as a “high”
bushﬁre affectedness region based on loss of lives
and properties. There were an additional 50 schools
(n = 832) that were deﬁned as being in a “moderate”
affected region because they were located in a catchment zone adjacent to a high impact locality. The
remaining 1,073 schools (n = 22,525) were deﬁned as
being in a “low” affected region because very limited
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or no damage occurred and there was no loss of
lives. They were all classiﬁed as “low” rather than
“no” impact because even the areas that did not have
ﬁre come through were at risk on the day of the
ﬁres, their local CFA services were all involved in
ﬁre response, and many of the communities were
affected by subsequent road closures and service disruptions. This classiﬁcation procedure was designed
by the University of Melbourne Centre for Disaster
Management and Public Safety.
National Assessment Program—Literacy and Numeracy
The NAPLAN tests are run annually in Australian primary schools for students in Grade 3
and Grade 5. They are designed to assess four
education domains of reading, writing, numeracy,
and language conventions. The language conventions are further subdivided into spelling and
grammar.
School Entrant Health Questionnaire
Household language. Is the primary household
language English? (0—no, 1—yes).
Aboriginal or Torres Strait Islander. Is the student
an Aboriginal or Torres Strait Islander (ATSI)? (0—
no, 1—yes).
Lives with both parents.
Does the student live
with both parents? (0—no, 1—yes).
Parents Evaluation of Developmental Status. The
Parents Evaluation of Developmental Status pathway is based on parent responses to questions
about the child covering eight domains; (a) expressive language and articulation; (b) receptive language; (c) ﬁne motor skills; (d) gross motor skills;
(e) behavior; (f) social-emotional; (g) self-help;
(h) school. Parents report whether they have concerns in these domains (yes or no). Children are
rated for risk, from 1 to 4, with higher scores indicating lower risk, based on the number of items
which are scored as “yes.”
Mother’s education/father’s education.
The mother’s
and father’s education was a self-report question
whereby the parent’s highest level of school education was selected as either: “Year 9 or Equivalent or
below”; “Year 10 or Equivalent”; “Year 11 or
Equivalent”; or, “Year 12 or Equivalent.”
Statistical Analyses
When data intrinsically have a hierarchical or
clustered structure then multilevel models (MLM)
are speciﬁcally designed for these types of analyses
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(Hox, 1998). As is the case in most educational
research the data in this study are nested at the
individual (Level 1) and within schools (Level 2),
which supports the use of MLM analyses. Regardless of whether the primary variables of interest are
at the individual or school level, failure to account
for the clustering effects can lead to incorrect conclusions due to inaccurate calculations of standard
errors and conﬁdence intervals (Maas & Hox, 2004).
We ran our analysis using Mplus version 7.4
(Muthen & Muthen, 2013) with the robust maximum likelihood estimator. Our analysis is a speciﬁc
type of MLM—random slope analysis. Furthermore,
we include the test of whether the random slopes
are predicted by the level of bushﬁre affectedness
(i.e., low, moderate or high level of affectedness).
Our analysis will control for school clustering
effects when deﬁning the slope of change at the
individual level, predicting Year 5 NAPLAN
domain scores based on corresponding Year 3
NAPLAN domain scores.
In our study, we are primarily focused on
whether the level of bushﬁre affectedness predicts a
difference in academic performance at the school
level. Therefore, at the higher level of the model we
will include bushﬁre affectedness as a predictor of
the slope. If this affectedness level signiﬁcantly predicts the slope, then the rate of change between
Year 3 NAPLAN domain scores and Year 5
NAPLAN domain scores is different between the
schools within the three affectedness levels. To
account for the inﬂuence of demographic factors,
we have included “Lives with both parents,”
“Home
language
English,” “ATSI status,”
“Mother’s level of education,” “Father’s level of
education,” “Gender,” and “Pediatric Health” as
controlling variables for the Year 3 and Year 5
NAPLAN scores. The analysis will account for
these demographic inﬂuences prior to deﬁning the
slope between Year 5 and Year 3 NAPLAN scores.
In simple terms, our analysis will deﬁne a slope
that represents the relationship between Year 3
NAPLAN scores predicting Year 5 NAPLAN scores.
The scores at both year levels are controlled for by
relevant demographic variables to minimize noise.
As the data are clustered we run this analysis using
the recommended MLM approach. Finally, at the
school level we investigate the impact of bushﬁres on
the slopes, which were deﬁned at the individual
level. This will investigate whether the 2009 Black
Saturday bushﬁres are inﬂuencing the natural relationship between Year 3 and Year 5 NAPLAN scores.
These analyses have been run ﬁve times separately
for each of the NAPLAN domains: (a) reading, (b)
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writing, (c) spelling, (d) numeracy, and (e) grammar.
We ran the multilevel analyses with list wise deletion
for missing data enabled, as per the Mplus default
settings.

Results
Descriptive Statistics
Demographic details are provided in Table 1.
Dependant samples T-tests found that both overall
and for each affectedness region separately,
NAPLAN domain scores in Grade 5 were signiﬁcantly higher compared with domain scores in
Grade 3 (all p < .001). Chi-square tests were conducted to compare categorical variables across
affectedness regions and found the proportion of
students who lived with both parents was signiﬁcantly lower (p = .004) in the high impact region
(84.4%) compared with the medium impact (88.9%)
and the low impact (87.4%) regions. Additionally,
the proportion of mothers who had a minimum
level of education being Year 12 or equivalent was
signiﬁcantly lower (p < .001) in the high impact
(51.8%) and medium impact (56.0%) regions compared with the low impact region (64.4%). Similarly, the proportion of fathers who had a
minimum level of education being Year 12 or
equivalent was signiﬁcantly lower (p < .001) in the
high impact (40.2%) and medium impact (42.4%)
regions compared with the low impact region
(56.2%). There were no other differences in the
demographic variables.
Multilevel Results
The full details of the separate multilevel analyses for each of the ﬁve NAPLAN domains can be
seen in Table 2. In Level 1 we see across all ﬁve
NAPLAN domains 29 of 35 controlling variables
were signiﬁcant for Year 3 scores, and there were
28 of 35 that were signiﬁcant for Year 5 scores,
although there were some differences in which variables were signiﬁcant at each year level.
At Level 2 we ﬁnd the predictive relationship
between Year 3 and Year 5 NAPLAN scores is unaffected by level of bushﬁre impact for the writing,
spelling, and grammar domains. Conversely, the
predictive relationship between Year 3 and Year 5
NAPLAN scores is affected by level of bushﬁre
impact for the reading and numeracy domains. In
both sets of analysis there was a signiﬁcant negative
relationship at Level 2 between the slope and
affected level, therefore as affected level increases the

Table 1
Student Participants’ Demographics
Measure

M (SD)/proportion

Agea
Gender (% female)
ATSI (% yes)
Home language English (% yes)
Lives with both parents (% yes)
Mother education (mode)
Father education (mode)
PEDS
High risk
Moderate risk
Low risk
None
Region impact
Low (n)
Medium (n)
High (n)
NAPLANb Grade 3 (2011)
Reading
Writing
Spelling
Numeracy
Grammar
NAPLAN Grade 5 (2013)
Reading
Writing
Spelling
Numeracy
Grammar

9.97 (0.42)
48.60%
1.60%
88.80%
87.30%
Year 12 + (63.5%)
Year 12 + (55.0%)
6.80%
16.60%
8.20%
68.40%
22,525 (91.4%)
832 (3.4%)
1,285 (5.2%)
435.17
424.04
416.58
417.52
436.96

(88.35)
(60.86)
(74.96)
(74.17)
(93.24)

511.31
489.59
498.02
496.81
507.83

(65.47)
(60.78)
(68.38)
(73.25)
(71.21)

Note. ATSI = Aboriginal or Torres Strait Islander; PEDS = Parents Evaluation of Developmental Status; NAPLAN = National
Assessment Program—Literacy and Numeracy.
a
Age at February 1, 2013 (Grade 3). The data were captured in
whole years and did not include months. bThe range of possible
scores in each domain for each year level is 0–1,000 (Australian
Curriculum Assessment and Reporting Authority, 2013).

slope decreases, or the slope becomes ﬂatter between
Year 3 NAPLAN and Year 5 NAPLAN. That is, we
ﬁnd a ﬂattened developmental trajectory between
Year 3 and Year 5 NAPLAN scores (reading and
numeracy) for those individuals in schools that have
been more affected by the bushﬁres.
To investigate the differences in the slopes for
the reading and numeracy domains across the
levels of bushﬁre affectedness, subpopulation analyses were run in Mplus using the Complex data
command to control for clustering effects when calculating standard errors in the model. The differences in the slopes across bushﬁre affectedness
regions can be seen in Figure 1. This ﬁgure shows
the comparative standardized beta weights for Year
5 NAPLAN domain scores being predicted by Year
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Table 2
Multilevel Model Unstandardized Parameter Coefﬁcients (B) and Signiﬁcance Tests (p) at Level 1 and Level 2 for NAPLAN Domains Reading,
Writing, Spelling, Maths, and Grammar

Level 1
Y3 NAPLAN
Both parent
Home lang
ATSI
Mother education
Father education
Gender
PEDS8
Y5 NAPLAN
Both parent
Home lang
ATSI
Mother education
Father education
Gender
PEDS8
Level 2
Slope
AFFLVL
Y5NAPLAN
AFFLVL
Y3NAPLAN
AFFLVL

Reading
(n = 16,240)

Writing
(n = 16,182)

Spelling
(n = 16,254)

Maths
(n = 16,147)

Grammar
(n = 16,254)

B

B

B

B

B

9.214
6.225
19.855
13.410
13.030
13.577
5.911

p

p

p

p

p

.001
.006
.002
.001
.001
.001
.001

3.345
5.081
6.841
4.289
4.391
12.639
1.775

.037
< .001
.064
< .001
< .001
< .001
< .001

0.594
7.207
0.528
1.118
1.956
3.192
0.453

.603
< .001
.847
.001
< .001
< .001
.109

3.908
10.215
4.760
2.569
3.108
7.467
0.874

.021
< .001
.152
< .001
< .001
< .001
.028

2.834
3.731
11.221
4.513
3.961
2.862
2.743

1.692
0.372
4.754
2.400
2.898
0.764
1.984

.218
.751
.130
< .001
< .001
.263
< .001

5.446
5.410
13.396
7.504
6.181
19.927
4.590

.004
< .001
.002
< .001
< .001
< .001
< .001

5.822
14.159
8.240
8.007
9.958
12.709
5.059

.010
< .001
.161
< .001
< .001
< .001
< .001

10.007
2.472
16.062
9.559
10.548
14.837
4.601

< .001
.233
.001
< .001
< .001
< .001
< .001

6.760
2.040
16.779
13.672
13.971
18.932
6.177

0.038

< .001

0.005

.739

0.016

.101

0.051

< .001

0.675

.500

1.508

.163

1.659

.170

1.096

.231

2.735

.045

3.014

.028

4.862

.013

1.702

.241

4.853

.002

3.036

.127

4.646

.025

<
<
<
<

<
<
<
<

.084
.006
.005
.001
.001
.001
.001

<
<
<
<

.017
.396
.031
.001
.001
.001
.001

Reference category for gender = male. ATSI = Aboriginal or Torres Strait Islander; PEDS = Parents Evaluation of Developmental Status;
NAPLAN = National Assessment Program—Literacy and Numeracy.

3 NAPLAN domain scores in each region separately after controlling for demographics. As we
can see for the domains of reading and numeracy
there is a pattern of reduction in the slope values
with the increase in levels of bushﬁre affectedness.
Although the scores for numeracy plateau between
the “moderate” and “high” affected regions, they
are both sufﬁciently less than the slope for the
“low” region to ﬁnd a signiﬁcant result.

Discussion
This study analyzed primary students’ academic
performance from 2 to 4 years after the Black Saturday bushﬁres, adjusting for demographic factors
collected 1 year before the bushﬁres. The analyses
examined the level of improvement in academic
scores from Year 3 to Year 5 across regions of
impact (i.e., were the changes in academic scores

over time the same for low-, moderate-, and highaffected regions). The results showed that in reading and numeracy the expected gains in academic
scores from Year 3 to Year 5 were reduced with
higher levels of bushﬁre impact. There were no signiﬁcant trends in academic scores for the writing,
spelling, and grammar domains of the academic
assessment, and no gender differences in any of the
scores.
This ﬁnding demonstrates the potential impact of
disaster exposure on academic performance. The
differential impact on subject performance was consistent with another study of student academic performance after a ﬁre at a discotheque party in
Sweden in which 63 young people were killed and
213 physically injured (Broberg, Dyregrov, & Lilled,
2005). The authors attributed this to the different
levels of concentration required: “The most negative
inﬂuence on schoolwork was reported for subjects
demanding high concentration (e.g., mathematics,
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Figure 1. Standardized beta weights for Year 5 National Assessment Program—Literacy and Numeracy (NAPLAN) predicted by Year
3 NAPLAN across regions of bushﬁre affectedness.

physics, and grammar) whereas subjects like religion, psychology, and arts were reported to have
become easier, more interesting or more important”
(pp. 1282–1283). This may reﬂect a shift in student
priorities and social and emotional responses to
subject content following their loss and trauma
experiences. Another explanation is that difﬁculties
with certain subjects are mediated through the disruption of neuro-maturational processes that underlie the development of cognitive, social, and
emotional building blocks necessary for academic
achievement (De Bellis & Zisk, 2014; Gabowitz
et al., 2008; McCrory et al., 2010).
Different types of cognitive deﬁcits related to
working memory, speed of processing, visual verbal integration skills, rapid automatized naming,
and higher executive functioning may have greater
importance for particular types of learning. However, given that these same cognitive skills are
known to be impacted by early trauma experiences
and the development of PTSD, it is possible to
hypothesize that the deﬁcits in reading and numeracy demonstrated by the children in this study may
be cognitively mediated (either directly or indirectly
though the development of PTSD), as was reported
in the Broberg et al. (2005) study. This is supported
by evidence that lower socioeconomic status and
proximity to disaster impact zone have been independently associated with higher risk for delayed
development of these core neuropsychological skills

(Welsh et al., 2010) as well as development of PTSD
(Terasaka, Tachibana, Okuyama, & Igarashi, 2015).
Studies of children’s postdisaster recovery trajectories have shown different groupings, reﬂecting
individual variation in response to a given experience. Some children show resistance to disaster
impacts, others show progressive recovery, and
others show ongoing or delayed impacts (Kronenberg et al., 2010; La Greca et al., 2013; Saigh,
Mroueh, & Bremner, 1997; Scott et al., 2014; Shannon, Lonigan, Finch, & Taylor, 1994). There are also
likely to be different contributing factors to poor
academic performance including persistent symptoms of PTSD and aggression (Scott et al., 2014),
impacting on school satisfaction (Sims, Boasso,
Burch, Naser, & Overstreet, 2015) and test anxiety
(Weems et al., 2013) School staff are often acutely
aware of the initial impacts of an emergency event
on students’ academic performance (Dyregrov,
Dyregrov, Endsjø, & Idsoe, 2015). However, over
time, parents and schools may not recognize that
delayed impacts arise from the disaster experience,
and therefore children may not be offered appropriate support programs (Gibbs et al., 2015; Grelland
Røkholt, Schultz, & Langballe, 2016; Smilde-van
den Doel et al., 2006).
The impact on reading results in this study may
also have arisen due to reduced supported reading
at home. Our previous work has shown that the
bushﬁres and subsequent life stressors markedly
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affected the mental health of parents up to 5 years
later (Bryant et al., 2017), which could create a family environment that could hinder children’s abilities to study and learn. We also note that parents in
the high-affected region had lower education levels,
and it is possible that this factor may have contributed to the poorer performance of children in
these communities. No other studies of children’s
postdisaster academic performance have identiﬁed
subject differences in impacts. However, a study of
prenatal exposure to disaster has shown a similar
association with lower third grade results in reading and maths (Fuller, 2014). It was not possible in
this study to assess individual exposure to the disaster from the available data, including psychological or family factors that may moderate academic
performance. Instead, attendance at schools in disaster impacted areas was used as a proxy for disaster exposure. At primary school level, the vast
majority of students would be attending schools
close to their home, as compared to secondary
school for which many students travel longer distances.
It is also possible that academic performance
was impaired because of substantial damage to
infrastructure and social disruption in schools,
which directly limited the accessibility of teaching
facilities for children. Focusing on school-level
impacts is helpful in highlighting the demands on
school staff and resources (Alisic, Bus, Dulack, Pennings, & Splinter, 2012; Casserly, 2006), and the
importance of a planned comprehensive program of
postdisaster support for children. It has been suggested that school-level programs and high standards of academic achievement at students’ new
schools may mitigate the disruption and academic
decline experienced by relocation (Barrett et al.,
2012; Pane et al., 2008; Peek & Richardson, 2010).
However, this is mostly based on research arising
from Hurricane Katrina where the children moved
away from schools that have been described as
among the most poorly performing schools in the
USA to schools with higher academic standards
and expectations of students (Casserly, 2006; Peek
& Richardson, 2010; Reich & Wadsworth, 2008). A
combination of sensitive support from teachers, targeted academic support, and encouragement to
engage in extracurricular activities have been indicated but not yet proven as factors likely to enable
students to adjust to the school changes and thus to
realize their academic potential (Barrett et al., 2012;
Grelland Røkholt et al., 2016; Pane et al., 2008;
Smilde-van den Doel et al., 2006). This provision of
a positive supportive environment has been
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recognized more broadly as an important element
in child and youth resilience (Durlak et al., 2011;
Ungar, 2011), and mental health promotion (Weare
& Nind, 2011). Further research would be helpful
to identify the content and dose of school-level
interventions most likely to support positive postdisaster outcomes. Additional examination of regional differences would also provide insights into the
inﬂuence on student resilience of wider factors such
as levels of available resources, local recovery processes, and social connectedness.
In the data sets utilized for this study, it was not
possible to track students who moved to different
schools during their primary school years. This
means that the ﬁnal sample only included students
who attended the same school in Prep, Grade 3, and
Grade 5. It is possible that some students temporarily relocated and then returned between the study
measures. However, children who permanently relocated were not included in the sample because of
the difﬁculties in linking the data. This is a limitation
of the study. Families who relocated following the
Black Saturday bushﬁres were most likely to have
been signiﬁcantly affected in terms of property loss
(Gibbs et al., 2016). Other postdisaster studies have
also shown that children who relocated to new areas
and schools were most at risk initially of poor academic outcomes (Pane et al., 2008; Peek & Richardson, 2010; Sacerdote, 2008). Therefore, the results in
this study may represent an underestimation of the
disaster impacts on academic achievement. In fact,
high mobility in school years is generally considered
a risk factor for academic achievement (Obradovic
et al., 2009) particularly if it occurs for “negative”
reasons, but the effect may be a proxy for a range of
other high-risk factors such as low income,
marginalized social groups, and non-nuclear families (Pane et al., 2008). As previously noted, in a
postdisaster context, it appears that the initial negative consequences of shifting to a new school in a
new area may be offset by a positive school culture
(Barrett et al., 2012; Peek & Richardson, 2010).

Conclusion
This study contributes new ﬁndings about delayed
impacts on academic achievements for children living
in postdisaster communities. It extends the existing
evidence base by examining the period up to 4 years
after the event and identiﬁes a subject-speciﬁc depression in academic achievements over time for reading
and numeracy that clearly differentiates between different levels of bushﬁre affectedness at the school
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level. Given the apparent delayed impact, previous
ﬁndings in the literature of no impact within a 3-year
period of the disaster event should be reviewed.
Although it is positive to ﬁnd no difference in those
early years after the event, the risk is that subsequent
impacts on academic performance are overlooked
and, without targeted interventions, children’s future
academic trajectories, and life opportunities may be
compromised. There is emerging evidence that the
early neurodevelopmental impacts of trauma may
only be observed at later stages of development
when key abilities are due to emerge, for example,
the development of executive skills through adolescence. Without early intervention, these adverse
developmental trajectories have the potential to
impact educational and functional outcomes many
years down the track. It is promising that the wider
evidence base indicates there are opportunities to
mitigate negative impacts on child academic achievements through positive multilevel school strategies.
This provides direction for research, policy, and
school-level planning and response to disaster events.
This study may also be used to guide future research
studies into the developmental factors likely to be
underlying the delayed impacts on academic achievement speciﬁcally relating to reading and numeracy.

References
Alisic, E., Bus, M., Dulack, W., Pennings, L., & Splinter, J.
(2012). Teachers’ experiences supporting children after
traumatic exposure. Journal of Traumatic Stress, 25, 98–
101. https://doi.org/10.1002/jts.20709
Anderson, W. A. (2005). Bringing children into focus on
the social science disaster research agenda. International
Journal of Mass Emergencies and Disasters, 23, 159–175.
http://ijmed.org/articles/376/download/
Australian Curriculum Assessment and Reporting Authority. (2013). NAPLAN achievement in reading, persuasive
writing, language conventions and numeracy: National report
for 2013. Sydney, NSW: Author.
Barrera-Valencia, M., Calder
on-Delgado, L., Trejos-Castillo, E., & O’Boyle, M. (2017). Cognitive proﬁles of
posttraumatic stress disorder and depression in children and adolescents. International Journal of Clinical and
Health Psychology, 17, 242–250. https://doi.org/10.
1016/j.ijchp.2017.05.001
Barrett, E. J., Ausbrooks, C. Y. B., & Martinez-Cosio, M.
(2012). The tempering effect of schools on students
experiencing a life-changing event teenagers and the
Hurricane Katrina evacuation. Urban Education, 47, 7–
31. https://doi.org/10.1177/0042085911416011
Beaglehole, B., Bell, C., Frampton, C., & Moor, S. (2017).
The impact of the Canterbury earthquakes on successful school leaving for adolescents. Australian and New

Zealand Journal of Public Health, 41, 70–73. https://doi.
org/10.1111/1753-6405.12625
Bonanno, G. A., Brewin, C. R., Kaniasty, K., & La Greca,
A. M. (2010). Weighing the costs of disaster: Consequences, risks, and resilience in individuals, families,
and communities. Psychological Science in the Public Interest, 11, 1–49. https://doi.org/10.1177/1529100610387086
Broberg, A. O., Dyregrov, A., & Lilled, L. (2005). The
Goteborg discotheque ﬁre: Posttraumatic stress, and
school adjustment as reported by the primary victims
18 months later. Journal of Child Psychology and Psychiatry, 46, 1279–1286. https://doi.org/10.1111/j.1469-7610.
2005.01439.x
Bryant, R. A., Gibbs, L., Gallagher, H. C., Pattison, P.,
Lusher, D., MacDougall, C., . . . Forbes, D. (2017). Longitudinal study of changing psychological outcomes
following the Victorian Black Saturday bushﬁres. Australian and New Zealand Journal of Psychiatry, 52, 542–
551. https://doi.org/10.1177/0004867417714337
Bryant, R., Waters, E., Gibbs, L., Gallagher, H. C., Pattison,
P., Lusher, D., . . . Forbes, D. (2014). Psychological outcomes following the Victorian Black Saturday bushﬁres.
Australian and New Zealand Journal of Psychiatry, 48, 634–
643. https://doi.org/10.1177/0004867414534476
Casserly, M. (2006). Double jeopardy: Public education in
New Orleans before and after the storm. In C. Hartman
& G. D. Squires (Eds.), There is no such thing as a natural
disaster; race, class and Hurricane Katrina (pp. 197–214).
New York, NY: Routledge.
Cragg, L., & Gilmore, C. (2014). Skills underlying mathematics: The role of executive function in the development of mathematics proﬁciency. Trends in Neuroscience
and Education, 3, 63–68. https://doi.org/10.1016/j.tine.
2013.12.001
De Bellis, M. D., & Zisk, A. (2014). The biological effects
of childhood trauma. Child Adolescent Psychiatric Clinics
of North America, 23, 185–222. https://doi.org/10.1016/
j.chc.2014.01.002
Di Pietro, G. (2015). The academic impact of natural disasters:
Evidence from L’Aquila earthquake. IZA Discussion Papers,
No. 8867. Retrieved from http://ftp.iza.org/dp8867.pdf
Durlak, J. A., Weissberg, R. P., Dymnicki, A. B., Taylor,
R. D., & Schellinger, K. B. (2011). The impact of
enhancing students’ social and emotional learning: A
meta-analysis of school-based universal interventions.
Child Development, 82, 405–432. https://doi.org/10.
1111/j.1467-8624.2010.01564.x
Dyregrov, A., Dyregrov, K., Endsjø, M., & Idsoe, T. (2015).
Teachers’ perception of bereaved children’s academic
performance. Advances in School Mental Health Promotion, 8, 187–198. https://doi.org/10.1080/1754730X.2015.
1051888
Fuller, S. C. (2014). The effect of prenatal natural disaster
exposure on school outcomes. Demography, 51, 1501–
1525. https://doi.org/10.1007/s13524-014-0310-0
Gabowitz, D., Zucker, M., & Cook, A. (2008). Neuropsychological assessment in clinical evaluation of children
and adolescents with complex trauma. Journal of Child

Disaster Impacts on Child Academic Performance
and Adolescent Trauma, 1, 163–178. https://doi.org/10.
1080/19361520802003822
Geary, D. C., Hoard, M. K., Byrd-Craven, J., Nugent, L.,
& Numtee, C. (2007). Cognitive mechanisims underlying achievement deﬁcits in children with mathematical
learning disability. Child Development, 78, 1343–1359.
https://doi.org/10.1111/j.1467-8624.2007.01069.x
Gibbs, L., Block, K., Harms, L., MacDougall, C., Snowdon,
E., Ireton, G., . . . Waters, E. (2015). Children and young
people’s wellbeing post-disaster: Safety and stability are
critical. International Journal of Disaster Risk Reduction, 14,
195–201. https://doi.org/10.1016/j.ijdrr.2015.06.006
Gibbs, L., Gallagher, H. C., Block, K., Snowdon, E., Bryant,
R., Harms, L., . . . Waters, E. (2016). Post-bushﬁre relocation decision-making and personal wellbeing: A case
study from Victoria, Australia. In A. Awotona (Ed.),
Planning for community-based disaster resilience worldwide:
Learning from case studies in six continents (pp. 333–356).
London, UK and New York, NY: Routledge.

Grelland Røkholt, E., Schultz, J. H., & Langballe, A.
(2016). Negotiating a new day: Parents’ contributions to
supporting students’ school functioning after exposure
to trauma. Psychology Research and Behavior Management,
9, 81–93. https://doi.org/10.2147/PRBM
Hox, J. (1998). Multilevel modeling: When and why. In I.
Balderjahn, R. Mathar, & M. Schader (Eds.), Classiﬁcation, data analysis, and data highways (pp. 147–154). New
York, NY: Springer Verlag. https://doi.org/10.1007/
978-3-642-72087-1
Kavanaugh, B. C., Dupont-Frechette, J. A., Jerskey, B. A., &
Holler, K. A. (2017). Neurocognitive deﬁcits in children
and adolescents following maltreatment: Neurodevelopmental consequences and neuropsychological implications of traumatic stress. Applied Neuropsychology: Child,
6, 64–78. https://doi.org/10.1080/21622965.2015.1079712
Kronenberg, M. E., Hansel, T. C., Brennan, A. M., Osofsky, H. J., Osofsky, J. D., & Lawrason, B. (2010). Children of Katrina: Lessons learned about postdisaster
symptoms and recovery patterns. Child Development, 81,
1241–1259. https://doi.org/10.1111/(ISSN)1467-8624
La Greca, A. M., Lai, B. S., Llabre, M. M., Silverman, W.
K., Vernberg, E. M., & Prinstein, M. J. (2013). Children’s
postdisaster trajectories of PTS symptoms: Predicting
chronic distress. Child & Youth Care Forum, 42, 351–369.
https://doi.org/10.1007/s10566-013-9206-1
Maas, C. J. M., & Hox, J. (2004). Robustness issues in multilevel regression analysis. Statistica Neerlandica, 58, 127–
137. https://doi.org/10.1046/j.0039-0402.2003.00252.x
Masson, M., Bussieres, E.-L., East-Richard, C., Mercier, A.
R., & Cellard, C. (2015). Neuropsychological proﬁle of
children, adolescents and adults experiencing maltreatment: A meta-analysis. Clinical Neurosychologist, 29, 573–
594. https://doi.org/10.1080/13854046.2015.1061057
McCrory, E., DeBrito, S. A., & Viding, E. (2010). Research
review: The neurobiology and genetics of maltreatment
and adversity. Journal of Child Psychology and Psychiatry,
51, 1079–1095. https://doi.org/10.1111/j.1469-7610.2010.
02271.x

1411

McFarlane, A. C., Policansky, S. K., & Irwin, C. (1987). A
longitudinal study of the psychological morbidity in
children due to a natural disaster. Psychological Medicine, 17, 727–738. https://doi.org/10.1017/S0033291
700025964
McFarlane, A. C., & Van Hooff, M. (2009). Impact of
childhood exposure to a natural disaster on adult mental health: 20-year longitudinal follow-up study. British
Journal of Psychiatry, 195, 142–148. https://doi.org/10.
1192/bjp.bp.108.054270
Moll, K., Ramus, F., Bartling, J., Bruder, J., Kunze, S.,
Neuhoff, N., . . . Landerl, K. (2014). Cognitive mechanisims underlying reading and spelling development in
ﬁve European orthographies. Learning and Instruction, 29,
65–77. https://doi.org/10.1016/j.learninstruc.2013.09.003
Muthen, L. K., & Muthen, B. O. (2013). Mplus (Version 7).
Los Angeles, CA: Author.
Obradovic, J., Long, J. D., Cutuli, J. J., Chan, C.-K., Hinz,
E., Heistad, D., & Masten, A. S. (2009). Academic
achievement of homeless and highly mobile children in
an urban school district: Longitudinal evidence on risk,
growth, and resilience. Development and Psychopathology,
21, 493–518. https://doi.org/10.1017/S0954579409000273
Ozernov-Palchik, O., Yu, X., Wang, Y., & Gaab, N. (2016).
Lessons to be learned: How a comprehensive neurobiological framework of atypical reading development can
inform educational practice. Current Opinion in Behavioural Sciences, 10, 45–58. https://doi.org/10.1016/j.c
obeha.2016.05.006
Pane, J. F., McCaffrey, D. F., Kalra, N., & Zhou, A. J.
(2008). Effects of student displacement in Louisiana
during the ﬁrst academic year after the hurricanes of
2005. Journal of Education for Students Placed at Risk, 13,
168–211. https://doi.org/10.1080/10824660802350169
Parslow, R. A., & Jorm, A. F. (2007). Pretrauma and postrauma neurocognitive functioning and PTSD symptoms in a community sample of young adults. American
Journal of Psychiatry, 164, 509–515. https://doi.org/10.
1176/ajp.2007.164.3.509
Peek, L. (2008). Children and disasters: Understanding
vulnerability, developing capacities, and promoting
resilience—An introduction. Children, Youth and Environments, 18, 1–29. https://www.jstor.org/stable/10.
7721/chilyoutenvi.18.1.0001
Peek, L., & Richardson, K. (2010). Their own words: Displaced children’s educational recovery needs after Hurricane Katrina. Disaster Medicine and Public Health
Preparedness, 4, S63–S70. https://doi.org/10.1001/dmp.
2010.10060910
Perez-Pereira, M., Tinajero, C., Rodrıguez, M. S., Peralbo,
M., & Sabucedo, J. M. (2012). Academic effects of the
prestige oil spill disaster. Spanish Journal of Psychology,
15, 1055–1068. https://doi.org/10.5209/rev_SJOP.2012.
v15.n3.39396
Reich, J. A., & Wadsworth, M. (2008). Out of the ﬂoodwaters, but not yet on dry ground: Experiences of displacement and adjustment in adolescents and their
parents following Hurricane Katrina. Children, Youth

1412

Gibbs et al.

and Environments, 18, 354–370. https://www.jstor.org/
stable/10.7721/chilyoutenvi.18.1.0354
Sacerdote, B. (2008). When the saints come marching in:
Effects of Hurricanes Katrina and Rita on student evacuees.
NBER Working Paper No. 14385. Retrieved from
http://papers.nber.org/papers/w14385
Saigh, P. A., Mroueh, M., & Bremner, J. D. (1997).
Scholastic impairments among traumatized adolescents.
Behaviour Research and Therapy, 35, 429–436. https://d
oi.org/10.1016/S0005-7967(96)00111-8
Samuelson, K. W., Krueger, C. E., Burnett, C., & Wilson, C.
K. (2010). Neuropsychological functioning in children
with posttraumatic stress disorder. Child Neuropsychology,
16, 119–133. https://doi.org/10.1080/09297040903190782
Scott, B. G., Lapre, G. E., Marsee, M. A., & Weems, C. F.
(2014). Aggressive behavior and its associations with
posttraumatic stress and academic achievement following
a natural disaster. Journal of Clinical Child & Adolescent
Psychology, 43, 43–50. https://doi.org/10.1080/15374416.
2013.807733
Shannon, M. P., Lonigan, C. J., Finch, A. J., & Taylor, C.
M. (1994). Children exposed to disaster: I. Epidemiology
of post-traumatic symptoms and symptom proﬁles.
Journal of the American Academy of Child and Aolescent
Psychiatry, 33, 80–93. https://doi.org/10.1097/00004583199401000-00012
Sims, A. J., Boasso, A. M., Burch, B., Naser, S., & Overstreet, S. (2015). School dissatisfaction in a post-disaster
environment: The mediating role of posttraumatic
stress symptoms. Child & Youth Care Forum, 44, 583–
595. https://doi.org/10.1007/s10566-015-9316-z
Smilde-van den Doel, D. A., Smit, C., & Wolleswinkelvan den Bosch, J. H. (2006). School performance and
social-emotional behavior of primary school children
before and after a disaster. Pediatrics, 118, e1311–e1320.
https://doi.org/10.1542/peds.2005-2781
Spann, M. N., Mayes, L. C., Kalmar, J. H., Guiney, J.,
Womer, F. Y., Pittman, B., . . . Blumberg, H. P.
(2012). Childhood abuse and neglect and cognitive
ﬂexibility in adolescents. Child Neuropsychology,
18, 182–189. https://doi.org/10.1080/09297049.2011.
595400

Terasaka, A., Tachibana, Y., Okuyama, M., & Igarashi, T.
(2015). Postraumatic stress disorder in children following natural disasters: Assytematic review of the longterm follow-up studies. International Journal of Child,
Youth and Family Studies, 6, 111–133. https://doi.org/
10.18357/ijcyfs.61201513481
Turley, M. R., & Obrzut, J. E. (2012). Neuropsychological
effects of postraumatic stress disorder in children and
adolescents. Canadian Journal of School Psychology, 27,
166–182. https://doi.org/10.1177/0829573512440420
Ungar, M. (2011). The social ecology of resilience: Addressing contextual and cultural ambiguity of a nascent construct. American Journal of Orthopsychiatry, 81, 1–17.
https://doi.org/10.1111/j.1939-0025.2010.01067.x
Victorian Bushﬁres Royal Commission. (2009). The 2009
Victorian Bushﬁres Royal Commission ﬁnal report summary. Retrieved from http://www.royalcommission.
vic.gov.au/Commission-Reports/Final-Report
Vogel, J. M., & Vernberg, E. M. (1993). Part 1: Children’s
psychological responses to disasters. Journal of Clinical
Child Psychology, 22, 464–484. https://doi.org/10.1207/
s15374424jccp2204_7
Wang, Y., Mauer, M. V., Raney, T., Peysakhovich, B.,
Becker, B. L. C., Silva, D. D., & Gaab, N. (2016). Development of tract speciﬁc white matter pathways during
early reading development in at-risk children and typical controls. Cerebral Cortex, 27, 2469–2485.
Weare, K., & Nind, M. (2011). Mental health promotion
and problem prevention in schools: What does the evidence say? Health Promotion International, 26, i29–i69.
https://doi.org/10.1093/heapro/dar1075
Weems, C. F., Scott, B. G., Taylor, L. K., Cannon, M. F.,
Romano, D. M., & Perry, A. M. (2013). A theoretical
model of continuity in anxiety and links to academic
achievement in disaster-exposed school children. Development and Psychopathology, 25, 729–737. https://doi.
org/10.1017/S0954579413000138
Welsh, J. A., Nix, R. L., Blair, C., Bierman, K. L., & Nelson, K. E. (2010). The development of cognitive skills
and gains in academic school readiness for children
from low-income families. Journal of Educational Psychology, 102, 43–53. https://doi.org/10.1037/a0016738

Annexure D to the Statement of Professor Lisa Gibbs, 22 May 2020
Gallagher HC, Block K, Gibbs L, Forbes D, Lusher D, Molyneaux R, et al. The effect of group
involvement on post-disaster mental health: A longitudinal multilevel analysis. Social Science and
Medicine. 2019;220:167-75.

Social Science & Medicine 220 (2019) 167–175

Contents lists available at ScienceDirect

Social Science & Medicine
journal homepage: www.elsevier.com/locate/socscimed

The eﬀect of group involvement on post-disaster mental health: A
longitudinal multilevel analysis

T

H. Colin Gallaghera,∗, Karen Blockb, Lisa Gibbsb,c, David Forbesd, Dean Lushera,
Robyn Molyneauxb, John Richardsone,b, Philippa Pattisonf, Colin MacDougallg,b,
Richard A. Bryanth,d
a

Centre for Transformative Innovation, Faculty of Business and Law, Swinburne University of Technology, Melbourne, Australia
Jack Brockhoﬀ Child Health and Wellbeing Program, Centre for Health Equity, University of Melbourne, Melbourne, Australia
c
Centre for Disaster Management and Public Safety, University of Melbourne, Melbourne, Australia
d
Phoenix Australia: Centre for Posttraumatic Mental Health, Department of Psychiatry, University of Melbourne, Melbourne, Australia
e
Australian Red Cross, Melbourne, Australia
f
Oﬃce of the Deputy Vice-Chancellor (Education), University of Sydney, Sydney, Australia
g
School of Health Sciences, Flinders University, Adelaide, Australia
h
School of Psychology, University of New South Wales, Sydney, Australia
b

A R T I C LE I N FO

A B S T R A C T

Keywords:
Group membership
Voluntary associations
Depression
PTSD
Natural disasters
Social capital
Social networks

Involvement in voluntary associations is a key form of social capital and plays an especially important role
following disaster as a venue for coordination and decision-making for the wider community. Yet, relatively little
attention has been paid to how group involvement aﬀects mental health, at either the individual or community
level. The aim of this study was to assess the impact of involvement in voluntary associations on mental health
among residents of bushﬁre-aﬀected communities. A longitudinal sample of 642 individuals aﬀected by the 2009
Victorian bushﬁres in south-eastern Australia were surveyed in 2012 and 2014 (3- and 5-years post-disaster). A
further subsample (n = 552) of residents residing continuously within 22 bushﬁre-aﬀected communities were
examined for community-level eﬀects using multilevel regression methods. After adjusting for demographics,
disaster exposure, and network variables, group involvement at time 1 bore a curvilinear relationship with PTSD
at both time points: moderate involvement was most beneﬁcial, with no participation, or high amounts, yielding
poorer outcomes. High amounts of group involvement was likewise linked to a greater risk of major depression.
Furthermore, communities with higher median levels of group involvement reported lower levels of PTSD
symptoms and major depression two years later. With respect to group involvement, more is not always better.
For individuals, moderation – if possible – is key. Meanwhile, community-level health beneﬁts come when most
people participate to some extent, suggesting that the distribution of involvement across the community is
important.

A well-established empirical ﬁnding is that social support and other
psychosocial resources play a key role in reducing the impact of disaster
exposure, buﬀering individuals from various post-disaster stressors, and
speeding recovery (Brewin et al., 2000; Liu et al., 2014; Norris et al.,
2002; Ozer et al., 2003). Yet, much remains unknown about the complex interplay between aﬀected individuals and the community as a
whole, and how this shapes mental health (Kawachi et al., 2008). One
way to track and analyze this relationship is through involvement in
voluntary organizations (e.g., religious groups, civic organizations,
sports clubs, etc.). Voluntary groups oﬀer a social platform for civic
participation, engagement, recreation, and for creating and maintaining

∗

the shared expectation that help will be there when it is needed. In the
wake of a disaster, these groups take on added importance, allowing
residents to participate more directly in recovery-related planning and
collective decision-making, and to maintain a sense of normality and
support during a period of profound disruption (Aldrich, 2011;
Nakagawa and Shaw, 2004). Group involvement is therefore a concept
that bridges levels of analysis. To the individual, group involvement is
an investment of time and eﬀort, a choice, a social identity, and a potential source of social support. For the community, voluntary groups
are a key aspect of the social infrastructure, scaﬀolding collective norms
of mutual support (or lack thereof), and enabling residents to organize
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higher and higher numbers of group memberships. Putnam (2000
(2000) points to the “declining marginal productivity” that comes with
increasing levels of social interaction, noting that the most beneﬁt derived from organized social interaction is found in going from no interaction to some (p. 333–4). Rietschlin (1998) ﬁnds an equivalent
result, looking more speciﬁcally at membership in voluntary associations. However, increasing levels of group involvement may not simply
provide less and less beneﬁt, but past a certain point, may start to be
detrimental to health and wellbeing. Supporting this idea, satisfaction
and positive mood have been found to be lower for both small and large
networks of personal relationships, compared to medium-sized ones
(Silverstein et al., 1996; Stokes, 1983). In terms of group involvement
and group activities, a handful of studies have found U-shaped curvilinear relationships between group involvement and mental health issues, including both senior citizens' involvement in volunteer activities
(Onyx and Warburton, 2003), and adolescents’ involvement in extracurricular activities (Randall and Bohnert, 2012).
By contrast, other studies stress the particular beneﬁt of having
multiple group identities (Haslam et al., 2008; Iyer et al., 2009; Jetten
et al., 2009; Lam et al., 2018), including social support, self-esteem, and
a sense of continuity during times of change (Haslam et al., 2008; Iyer
et al., 2009; Jetten et al., 2009; Lam et al., 2018). Overall, this body of
research focuses primarily on group-related cognitive processes – and
less so on the structural circumstances that underpin these psychological mechanisms. Given that the current study focuses most closely on
the structural nature of voluntary group involvement, rather than any
accompanying socio-cognitive processes, we proceed with a hypothesis
that moderate amounts of actual involvement will provide the most
beneﬁt to mental health, with under- and overinvolvement associated
with poorer outcomes:

and respond as a whole. Both levels of inﬂuence have the potential to
shape mental health recovery after a disaster. Consequently, multilevel
methods are essential for investigating the simultaneous inﬂuences of
individual and community-level social capital on mental health.
In this study, we investigate the impact of involvement in voluntary
groups on post-disaster mental health, examining its eﬀect on PTSD and
depression symptoms in the years following a major bushﬁre disaster.
In February 2009, amid record-breaking heatwave and drought, the
worst bushﬁre disaster in recorded Australian history aﬀected large
areas across the state of Victoria, resulting in 173 lives directly lost,
thousands of physical injuries, and devastating property damage. In this
study, we examine not only how one's own group involvement aﬀects
individual-level mental health outcomes in the years following the
disaster, but also the possible beneﬁt that may come from living in a
community with high levels of group involvement, more generally. This
study adds to the small body of multilevel research examining the impact of social capital on post-disaster mental health at both the individual- and community-levels (Lowe et al., 2015; Wind and Komproe,
2012), and one the very few to also use longitudinal data (Matsuyama
et al., 2016).
1. Voluntary associations, social capital, and mental health
Involvement in voluntary groups has long been regarded as a key
element of social capital, an umbrella concept referring to various tangible and symbolic resources imbued in social relationships, the beneﬁts of which accrue to the individual who holds them, and/or to the
community that they bind together (Burt, 2000; Coleman, 1988;
Kawachi et al., 2008; Lin, 2002; Putnam, 2000). Public health researchers have generally favoured a holistic conceptualisation in which
social capital is seen as a collective property of groups, deﬁned by high
levels of civic engagement, norms of reciprocity and participation, and
generalized social trust within a community (Moore et al., 2005;
Putnam, 2000). This approach therefore emphasizes shared prosocial
cognitions (i.e., how people think and feel) as core components of social
capital (Ehsan and De Silva, 2015). Alternatively, a social network
approach generally deﬁnes social capital in terms of various privileged
positions and useful conﬁgurations within a network, and the access to
resources that those positions confer (Burt, 2000; Coleman, 1988; Kwon
and Adler, 2014). A network approach thus emphasizes a careful analysis of structural elements, deﬁning social capital primarily in terms of
what people actually do. In distinction from a communitarian approach, a network approach treats people's communal feelings and
expectations as potential consequences of structural social capital, rather than components thereof. However, despite the potential of social
networks as a concept that spans levels of analysis, network research
has, in practice, treated social capital as a property of the individual,
rather than of social systems (Kwon and Adler, 2014).
Debates about the precise nature of social capital notwithstanding,
various forms of social capital have been widely linked to mental health
and wellbeing (De Silva et al., 2005; Ehsan and De Silva, 2015).
Nevertheless, despite the well-founded expectation that organized
group life plays a crucial role in the healthy functioning of individuals
and communities, empirical evidence is limited in at least two key respects. First, despite repeated ﬁndings for how social capital's protective
eﬀects for mental health (De Silva et al., 2005; Ehsan and De Silva,
2015), group involvement in particular has received mixed results.
While some studies have found the number of group memberships to
coincide with psychological wellbeing (Cruwys et al., 2013; Jetten
et al., 2015; Lam et al., 2018; Rietschlin, 1998; Sani et al., 2014), others
have found no such relationship (Baum et al., 2000; De Silva et al.,
2006; Veenstra, 2005), or even inverse relationships (De Silva et al.,
2006; Mitchell and LaGory, 2002).
One possibility for these mixed results could be that the impact of
group involvement on mental health is not linear, but curvilinear. Some
researchers have noted the diminishing beneﬁt that may result from

Hypothesis 1. For individuals, the relationship between group
involvement and post-disaster mental health issues will be curvilinear
(U-shaped), with medium levels of group involvement at baseline
leading to lower PTSD (Hypothesis 1a) and lower depression
(Hypothesis 1b) at Time 2.
A second important limitation within the social capital and mental
health literature is an incomplete empirical picture of how patterns of
community-level social participation aﬀect mental health. While research has suggested that communities high in cognitive forms of social
capital (e.g., prosocial norms, trust) have better mental health outcomes, there is relatively little research looking speciﬁcally at structural
forms of social participation (De Silva et al., 2005; Ehsan and De Silva,
2015; Matsuyama et al., 2016), with group involvement receiving even
less attention. This is an important diﬀerence from post-disaster social
research more generally, in which social capital and voluntary associations have been widely examined with respect to the broader recovery process. High levels of social and civic participation within an
aﬀected community are generally seen as contributing to collective
resilience processes (Aldrich, 2011; Norris et al., 2008), including the
mobilization of informal and formal resources needed in the wake of a
disaster (Aida et al., 2013; Aldrich, 2011; Matsuyama et al., 2016;
Nakagawa and Shaw, 2004; Wind and Komproe, 2012). Given the
shared nature of the problems facing a disaster-stricken community, the
beneﬁts of social capital should extend beyond those who participate
directly in its creation, boosting the functioning of the community as a
whole. Such communities should be further able to successfully place
demands on government, and dissuade its residents from moving away
(Aldrich, 2011). Living in a community with a high level of civic engagement should therefore carry an additional mental health beneﬁt,
above and beyond the beneﬁt that may come from one's own direct
involvement.
Hypothesis 2. Communities with higher rates of involvement in
voluntary associations at baseline will lead to lower levels of mental
health issues at Time 2, both in terms of PTSD (hypothesis 2a) and
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depression (hypothesis 2b).

Table 1
Individual-level descriptive statistics.
M (SD) n =
(%)

2. Data and method
Sex (Female) a
Age
Post-secondary education
Interpersonal network ties (T1)
Disaster-related bereavement
Property loss
Additional disaster or ﬁre
experience (T2)
Financial deprivationa (T2 only)
PTSD symptoms

2.1. Participants and procedure
Two subsamples of participants were drawn from a larger sample of
past and current residents (N = 736) of 25 bushﬁre-aﬀected communities in rural and regional Victoria, surveyed at two time points as part
of a longitudinal study of individual and community responses to the
disaster (Gibbs et al., 2013). Survey data at time 1 were collected with
informed consent from May 2012 through January 2013 (3–4 years
post-disaster) by telephone interview or by web-based questionnaire,
and readministered in the same way two years later (July to November
2014). At time 1, participants were asked questions about disaster exposure. At both time points, participants were asked about life events
and circumstances, mental and physical health, wellbeing, social
functioning, and network connections. Of the original sample
(N = 1056), 736 participated in both rounds. Residents were drawn
from three types of communities: highly-aﬀected communities, characterized by numerous fatalities and extreme physical destruction;
medium-aﬀected communities, characterized by sporadic fatalities and
extensive property damage; and a set of comparison communities,
characterized by bushﬁre risk, but only sporadic property damage.
According to 2011 census ﬁgures, the overall population for these
communities was approximately 6111 adults (Australian Bureau of
Statistics, 2011b). Rurality indices indicate that the participating
communities are accessible to moderately accessible (see appendix A in
supplementary materials).
For the individual-level analysis, a subsample of participants
(n = 642; ≈10.5% of adult population) were selected on the basis of
having lived in the same aﬀected community at the time of the bushﬁre
and at both data collection timepoints [n = 29 were excluded because
they did not reside in the community at the time of the bushﬁres. The
remaining exclusions (n =65) were due to missing data for predictor
and/or outcome variables. Excluded participants led to excluding 3
communities.]. In comparison to census ﬁgures for these communities,
this study sample of continuous residents was composed disproportionately of female respondents (n = 391 (61.1%), χ2 = 25.98,
p < .001), and was disproportionately older (M = 53.83, SD = 12.62,
χ2 = 762.35, p < .001) (see Table 1). For the multi-level analysis, a
further subsample of participants (n = 552; ≈9.1% of adult population) were selected on the basis of having resided continuously in the
same community throughout the disaster and both data collection
periods. The average cluster size was 25.1 individuals (SD = 21.6), with
a range 98 to 1. The study was approved by the University of Melbourne
Human Research Ethics Committee.

Probable PTSD

Depression
Probable major depression
Income loss

Other traumatic events
Relocation

Employment status
Retired

Marital status

Living alone

391 (61.1%)
53.83 (12.62)
386 (60.1%)
2.65 (2.59)
191 (29.8%)
4.86 (3.97)
220 (34.3%)
.59 (1.30)
T1: 3.21 (3.60)
T2: 2.70 (3.31)
T1: 116
(18.1%)
T2: 91 (14.2%)
T1: 4.86 (5.66)
T2: 4.13 (5.27)
T1: 69 (10.7%)
T2: 52 (8.1%)
Pre-T1: 285
(44.5%)
Pre-T2: 178
(27.8%)
T1: 0.27 (0.50)
T2: 0.26 (0.52)
Pre-T1: 87
(13.6%)
Pre-T2: 35
(5.5%)
T1: 0.49 (0.41)
T2: 0.50 (0.39)
T1: 214
(33.4%)
T2: 248
(38.8%)
T1: 486
(75.9%)
T2: 476
(74.4%)
T1: 99 (15.4%)
T2: 111
(17.3%)

Paired comparison (T1 vs
T2)
χ2 = 31.51∗∗∗,a

Z = 5.82∗∗∗
χ2 = 54.81∗∗∗

Z = 4.16∗∗∗
χ2 = 4.06∗
χ2 = 54.81∗∗∗

Z = 0.57
χ2 = 24.08∗∗∗

Z = 0.18
χ2 = 18.15∗∗∗

χ2 = 1.84

χ2 = 4.32∗

***p ≤ .001; **p ≤ .01; *p < .05.
a
Comparison statistic refers to female versus male.
Table 2
Descriptive statistics for Group involvement.
Average number of
involvements
Group category
Sport groups and clubs
Youth, children, and school
groups
Community/interest groups
Religious organizations
Environmental and outdoor
groups
Fire preparedness groups
Support groups and services
Miscellaneous or unnamed
Overall

2.2. Measures
2.2.1. Group involvement
Individuals were asked to name the groups in which they were
currently involved, with group involvement calculated as the sum total
of group memberships. Individuals could name up to 10 groups, providing a group name. No deﬁnition was given as to what constituted
“current” involvement. In this study, only data from Time 1 is considered. Using this count data, average and median levels of group involvement were computed for each community in the study. Using ﬁeld
notes, informants, and internet searches, research team also used group
names to categorize groups into eight broad categories, including
bushﬁre support groups. The resulting categorization scheme is presented in Table 2, with rates of participation in each. Estimated duration (years, months, days) of personal involvement with each group was
also asked, but did not factor into this analysis.

Individuals with at least
one involvement

M (SD)
.18 (.52)
.07 (.29)

n (%)
87 (13.6%)
41 (6.4%)

.44 (.81)
.09 (.34)
.10 (.34)

195 (30.4%)
51 (7.9%)
55 (8.6%)

.13 (.35)
.05 (.26)
.08 (.34)
1.14 (1.44)

80 (12.5%)
25 (3.9%)
39 (6.1%)
355 (55.3%)

2.2.2. Disaster exposure
Interpersonal loss was measured via a self-report question regarding
the death of loved ones, and relation to the deceased. Extent of individual property loss was measured by a self-report 11-point scale of
overall property loss (0 = nothing, 10 = everything).
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adjusting for a wide array of individual-level sociodemographic, sociostructural, social network, and experiential factors. Second, to further examine community-level inﬂuences, a series of multilevel regression analyses at time 2 were conducted on the subsample of
continuous residents (n = 552). To achieve model identiﬁcation, simpler models with fewer predictors were necessary, given the small
number of communities (n = 22). Therefore, the multilevel model was
speciﬁed to predict a single mental health outcome at time 2, incorporating a subset of predictors from the individual-level model. For
each model, a curvilinear eﬀect was tested by including group involvement as a main eﬀect (linear term), along with a squared (quadratic) term. To mitigate multicollinearity, the linear term was centred
around the grand mean or the grand median, depending on whether the
median or mean term was used at level 2. The quadratic term was the
square of the centred linear term. All analyses were conducted using
Mplus version 7.02 (Muthén & Muthén, 1998–2011). Robust Maximum
Likelihood (MLR) estimation was used, given the lack of a normal
distribution for outcome variables (Chou et al., 1991). This equated to
multilevel logistic regression when used with the dichotomous cutoﬀ
variables for PTSD and depression.

2.2.3. PTSD symptoms
A 4-item version of the Posttraumatic Stress Disorder Checklist
Screen (PCL-C) was used to assess PTSD symptoms (Bliese et al., 2008).
Items pertaining to re-experiencing, avoidance, emotional arousal, and
diﬃculties concentrating over the previous four weeks were measured
on a 4-point Likert-type scale (αt1 = 0.82, αt2 = 0.85). A total sum
score was used for the analyses, yielding a potential range of 0–16.
Probable PTSD was calculated using a cutoﬀ score of 7 (Bliese et al.,
2008).
2.2.4. Depression
Depressive symptoms were assessed by means of the Patient Health
Questionnaire (PHQ-9) (Kroenke et al., 2001), consisting of nine items
pertaining to symptoms experienced over the prior two weeks, scored
on a 4-point Likert-type scale. (αt1 = 0.86, αt2 = 0.88). A total sum
score was used for the analyses, yielding a potential range of 0–27.
Major depression classiﬁed as having ﬁve or more qualifying symptoms,
including anhedonia (Kroenke and Spitzer, 2002).
2.2.5. Interpersonal network ties
The size of one's personal social support network was included to
control for sources of direct, person-to-person social support that may
coincide with group involvement. This was measured by asking participants for the identities of people to whom one felt personally close,
and summing the result (Bryant et al., 2017).

3. Results
Hypothesis 1 stated that group involvement at baseline would show
a curvilinear (U-shaped) relationship with both PTSD (hypothesis 1a)
and depression (hypothesis 1b) at Time 2. In support of hypothesis 1a,
individual-level group involvement bore a signiﬁcant curvilinear relationship with PTSD at time 1 (βxt1 = −0.17, βx2t1 = 0.02) and at time
2 (βxt2 = −0.12, βx2t2 = 0.02), even when controlling for a range of
related sociodemographic and network variables (Table 3, Model A).
Meanwhile, group involvement bore no signiﬁcant relationship with
depression symptoms: only a marginal curvilinear relationship was
observed between T1 group involvement and T1 depression, with no
such relationship for T2 depression. Hypothesis 1b is therefore not
supported.
To further examine the longitudinal association between mental
health outcomes (T2) and group involvement (T1) at both the individual-level and the community-level, a series of multi-level regression analyses were conducted (Tables 4 and 5). For the individual-level
portion of the models, statistically signiﬁcant predictors from the prior
individual-level analysis were retained. For the community-level portion of the model, the relationship between group involvement and
community-level PTSD was examined while adjusting for communitylevel bushﬁre exposure, along with indices of area socioeconomic
status.
As seen in Table 4 (Model B-E), a curvilinear association between
group involvement (T1) and PTSD (T2) was again found at the level of
the individual. This curvilinear pattern result was also found for
probable cases of PTSD (Models F and G), indicating that moderate
amounts of group involvement lead to both fewer cases of clinically
signiﬁcant PTSD, as well as posttraumatic stress symptoms generally. Ftests conﬁrmed that the addition of the quadratic term signiﬁcantly
improved model ﬁt both for PTSD symptoms (Model D), ΔR2 = 0.008,
F1,537 = 9.42, p = .002, and for probable PTSD, ΔR2 = 0.020,
F1,537 = 23.05, p < .001.
The speciﬁc role of bushﬁre- and mental health support groups,
which were especially active in the aftermath of the bushﬁres, were also
tested to determine whether the postive eﬀect of high levels of group
participation on PTSD was the result of help-seeking for mental health
issues (Table 4, Model E). Here, splitting the linear (non-squared) group
involvement eﬀect into separate support-group and non-support-group
eﬀects resulted in two negative but non-signiﬁcant linear eﬀects.
Nevertheless, the quadratic (squared) term remained signiﬁcant
(βx2 = 0.03). The curvilinear association therefore does not appears not
to be a result of a high level of help-seeking for post-disaster mental
health issues.

2.2.6. Employment and ﬁnancial stress
Employment status was assessed (full-time = 1, part-time = 0.5,
unemployed/home duties = 0), with retirement included as an additional dummy variable. Income loss in the previous two years was indexed by a single dichotomous item self-report question. At time 2 only,
ﬁnancial deprivation was assessed via a series of questions related to
cash ﬂow problems and limited ﬁnancial resources (Travers and
Robertson, 1995). Due to a coding error, only seven of the nine items
from the original scale were included (α = 0.80).
2.2.7. Major life events
Experiential factors included other traumatic events (accident or
injury, assault, violence, or threat of violence) and other disaster exposures (ﬁre and/or other natural disasters). Relationship change was
measured as a discrepancy in domestic partnership status between the
two data collection timepoints, and/or a self-report of a change in relationship status as a major life event in the intervening time period.
Community relocation was determined by examination of residents'
reported through direct questions about relocation and by comparing
individuals’ town of residence at each data collection time point.
2.2.8. Sociodemographic factors
Sex, age, and education level were included as individual-level
control variables. Household composition factors included marriage/
cohabitation and living alone.
2.2.9. Community-level resources
The Index of Economic Resources Relative Socio-economic
Advantage and Disadvantage (IRSAD) – taken from 2011 census data –
was used as a general community-level measure for relative socioeconomic advantage and disadvantage for people and households
within each community (Australian Bureau of Statistics, 2011a).
2.3. Statistical analysis
The analysis strategy was two-fold. First, we conducted an individual-level longitudinal regression analysis, looking at depressive
and PTSD symptoms across time for the ﬁrst subsample as a whole
(n = 642). This approach allowed for the analysis of the impact of
group involvement on mental health conditions over time, while
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4. Discussion

Table 3
Individual eﬀects. Depression and PTSD symptoms over time (n = 640).
Model A

Depression
Time 1

The aim of the current study was to investigate the impact of involvement in voluntary associations on mental health over time, in the
years following a major bushﬁre disaster. This was investigated at both
the level of the individual and that of the community, adjusting for a
range of experiential and sociostructural variables. Group involvement
was associated with PTSD symptoms, both at the individual level and
the community level, and both cross-sectionally, and longitudinally. At
the individual level, the curvilinear relationship between group involvement and PTSD symptoms at both time 1 and at time 2 suggests
that an optimum level of involvement in groups has a beneﬁcial eﬀect
on individual recovery from trauma. However, past a certain level,
group involvement's beneﬁt diminishes and begins having a detrimental
eﬀect on PTSD.
There are several possible explanations for this curvilinear relationship. Given that our ﬁndings suggest a more speciﬁc eﬀect for
PTSD symptoms, compared to depression (see below), this could suggest that moderate levels of group involvement may facilitate opportunities for adaptive trauma processing. Yet, past a certain level, the
sheer time and eﬀort needed to maintain high levels of involvement
within a highly disrupted social and physical environment may overtax
one's coping resources, exacerbating PTSD symptoms and probable
major depression. High group involvement may involve engaging with
multiple factions within a community, who may each hold a diﬀerent
sets of expectations. Especially within a recovery setting, such underlying tensions may arise, potentially increasing one's exposure to displays of competition, opposition, and conﬂict, resulting in exposure to
negativity and burnout. A second possibility is that having many opportunities for group participation may present a “paradox of choice”
(Markus and Schwartz, 2010), in which having some level of choice is
beneﬁcial for one's wellbeing, but having too much choice is detrimental. Individuals with many group memberships may have to choose
from among many options, ultimately forgoing some in favor of others,
leading to a decrease in wellbeing. A related possibility is that, in
having too many group involvements, a person does not have the time
available to become embedded in any one group in particular, and, as a
result is less able to gain adequate social support overall.
The multilevel analysis reveals that the inﬂuence of group involvement on mental health is not conﬁned to the individual; simply
residing in a community in which a majority of people participate in at
least one or two groups has added beneﬁt (for both PTSD symptoms,
and major depression). Both individuals and communities fare better
when group memberships are widely and evenly shared among a large
portion of the community residents, rather than concentrated in a relatively small number of highly involved people. Put another way,
when most community members have a few group involvements (but
not too many), it is beneﬁcial for both themselves, and to the wider
community.
The fact that it is median group involvement (and not average group
involvement) that best predicts PTSD and major depression outcomes
likely bears a direct relationship to the curvilinear association at the
individual level. That is, community-level mental health improves
through rising rates of group involvement, but only if inequality (variance) in group involvement remains relatively low. If group involvement is concentrated in the hands of a few (high variance), the community-level protective eﬀect is nil, or perhaps even negative. Given the
sensitivity of the statistical average to outliers (i.e., highly involved),
the median is a more appropriate single measure of broad-based,
equitable group involvement across a community. Future research with
a larger sample size at level 2 would beneﬁt from testing the average
level of group involvement alongside a measure of variance (e.g.,
coeﬃcient of variation, Gini index).
As shown, depression displayed a diﬀerent pattern than PTSD. At
the individual level, a marginal curvilinear relationship between group
involvement and depression symptoms at baseline did not reach

PTSD symptoms

Time 2

Time 1

Time 2

B (S.E.)
Mental health at Time 1
Depression
PTSD symptoms
Sociodemographics b
Sex (Maleness)
Age
Education
Employment
Full/part-time (T1)
Full/part-time (T2)
Retired (T1)
Retired (T2)
Household composition
Married/domestic
partner (T1)
Married/domestic
partner (T2)
Lives alone (T1)
Lives alone (T2)
2009 Bushﬁre Exposure
Property loss
Interpersonal loss
Major life events
Income loss (T1)
Income loss (T2)
Traumatic events (T1)
Traumatic events (T2)
Leaving community
(pre-T1)
Leaving community
(pre-T2)
Network variables (Time
Close social ties
Group memberships
Group memberships
(squared)

.51 (.06)∗∗∗
.16 (.06)∗∗

.19 (.05)∗∗∗
.48 (.05)∗∗∗

-.15 (.08)
-.13 (.05)∗∗
-.07 (.08)

.01 (.06)
.00 (.04)
.03 (.06)

-.21 (.07)∗∗
-.15 (.05)∗∗∗
.00 (.07)

-.07 (.06)
-.01 (.04)
.09 (.06)

.08 (.12)

-.35 (.10)∗∗∗
.16 (.13)

-.09 (.12)

-.15 (.12)
-.07 (.15)

.19 (.12)

.08 (.12)
-.13 (.11)

.05 (.13)

.35 (.15)

∗

-.10 (.10)
.01 (.13)

-.44 (.16)∗∗

-.21 (.14)
.33 (.16)∗

.28 (.15)
.25 (.13)

∗∗∗

.13 (.04)
.40 (.09)∗∗∗

.03 (.03)
-.01 (.07)

.41 (.08)∗∗∗

.11 (.13)
∗∗∗

.14 (.04)
.48 (.09)∗∗∗

.08 (.03)∗∗
.05 (.06)

.50 (.07)∗∗∗
.21 (.08)∗∗

.17 (.07)∗

.24 (.07)∗∗∗
.23 (.07)∗∗∗
.18 (.07)∗∗

.13 (.08)
-.01 (.12)

-.01 (.11)
.06 (.10)

1)
-.01 (.01)
-.20 (.07)∗∗
.03 (.01) a

.47 (.15)∗∗∗

-.02 (.01)*
-.04 (.05)
.01 (.01)

-.01 (.10)

-.01 (.01)
-.17 (.05)∗∗
.02 (.01)∗

-.01 (.01)
-.12 (.04)∗∗
.02 (.01)∗∗

***p ≤ .001; **p ≤ .01; *p < .05; a p < .10; b Measured at Time 1; PTSD
symptoms and depression, property loss, and age, are standardized on both x
and y axes. All others (binary, ordinal, and count) are standardized for yvariable only. CFI = 0.997; NNFI = 0.988; RMSEA = 0.018.

Hypothesis 2 considered whether communities with a higher levels
of group involvement (average and median) at Time 1 had fewer mental
health issues at Time 2. For PTSD, the median level of group involvement in a community positively predicted its subsequent levels of PTSD
symptoms (Table 5, Model D), but not probable cases (Model G). For
depression, the inverse was found: both the median and the average
level of group involvement in a community predicted fewer probable
cases of major depression (Table 5, Models M and N), but not depressive
symptoms (Models H – L). Hypothesis 2a and 2b are thus both partially
supported: higher levels of group involvement in a community predicts
fewer mental health issues.
To oﬀer a more precise analysis of the point at which increasing
group involvement starts to become over-involvement, a sensitivity
analysis was conducted (see Appendix B in supplementary materials).
On an individual-level, people fare better with increasing group involvement, up to two groups., while those with three or more involvements fare progressively worse. The same pattern extends to the
community level as well: communities with higher proportions of residents having one or two group involvements display lessened PTSD.
However, as the proportion of highly-involved residents (3 or more involvements) grows, the mental health of the community as a whole
declines.
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Table 4
Multilevel regression. Individual and community-level eﬀects on PTSD symptoms and probable cases of PTSD (PCL-C, abbreviated). Standardized coeﬃcients.
(n = 552).
Individual-level factors (Level 1)

PTSD symptoms
Model B

Model C

Probable PTSD

Model D

Model E

Model F

Model G

β (S.E.)
Intercept/threshold
Mental health (Time 1)
PTSD symptomsb
Depression symptomsb
Sociodemographic variables
Sex (Male)
Age
Education (Postsecondary)
Employment level (Time 1)
Retired (Time 1)
Married or domestic partnership (Time 1)
Relationship status change (since T1)
Lives alone (T1)
Disaster exposure and life stressors
Property loss in 2009 bushﬁres (T1)
Financial stress (reported at T2)
Additional disaster/ﬁre exposure (since T1)
Traumatic events (since T1, reported at T2)
Associational life (Time 1)
Group membershipsc,d
Group memberships, squaredc,d
Bushﬁre/mental health support groups
Community-level factors (Level 2)
PTSD symptoms (Time 1)
Bushﬁre impact (Low, Medium, High)
Socio-economic Status (IRSAD)
Average group membership (Time 1)
Median group membership (Time 1)
Model ﬁt
−2 log likelihood
Akaike (AIC)
Bayesian (BIC)
ICC estimates

.43 (1.10)

.32 (1.56)

.68 (.93)

.75 (.91)

4.32 (1.05)∗∗∗

4.34 (.99)∗∗∗

.44 (.05)∗∗∗
.20 (.07)∗∗

.45 (.05)∗∗∗
.20 (.07)∗∗

.45 (.05)∗∗∗
.20 (.07)∗∗

.45 (.05)∗∗∗
.20 (.07)∗∗

.35 (.10)∗∗∗
.18 (.09)a

.35 (.10)∗∗∗
.18 (.09)a

-.06 (.06)
.04 (.04)
.03 (.01)∗
-.23 (.10)∗
-.24 (.10)∗
.36 (.12)∗∗
.47 (.11)∗∗∗
.29 (.12)∗

-.05 (.05)
.04 (.03)
.03 (.01)∗
-.25 (.10)∗∗
-.29 (.10)∗∗
.33 (.13)∗
.51 (.11)∗∗∗
.27 (.13)∗

-.05 (.05)
.04 (.03)
.03 (.01)∗
-.25 (.09)∗∗
-.28 (.10)∗∗
.33 (.13)∗
.50 (.10)∗∗∗
.27 (.13)∗

-.04 (.05)
.03 (.01)∗
-.27 (.09)∗∗
-.27 (.09)∗∗
.33 (.13)∗
.49 (.11)∗∗∗
.29 (.14)∗

.01 (.08)
.07 (.06)
.04 (.03)
-.41 (.12)∗∗∗
-.59 (.28)∗
.57 (.15)∗∗∗
.71 (.16)∗∗∗
.44 (.21)∗

.01 (.08)
.07 (.06)
.04 (.03)
-.42 (.12)∗∗∗
-.58 (.27)∗
.56 (.15)∗∗∗
.71 (.17)∗∗∗
.44 (.21)∗

.09 (.03)∗∗

.09 (.03)∗∗

.09 (.03)∗∗

.13 (.08)a

.13 (.08)a

.08
.07
.13
.16

(.03)∗∗
(.04)a
(.04)∗∗∗
(.06)∗∗

.14 (.04)
.20 (.05)∗∗∗

.13 (.04)
.21 (.05)∗∗∗

.13 (.04)
.20 (.05)∗∗∗

.19 (.09)
.31 (.10)∗∗

.18 (.09)∗
.30 (.10)∗∗

.01 (.03)

-.04 (.02)∗
.03 (.01)∗∗∗

-.05 (.02)∗
.03 (.01)∗∗∗

-.04 (.02)a
.03 (.01)∗∗∗
-.06 (.09)

-.16 (.05)∗∗
.04 (.01)∗∗∗

-.14 (.05)∗∗
.04 (.01)∗∗∗

.83 (.14)∗∗∗
.35 (.24)
-.24 (.11)∗
.15 (.45)

.81 (.13)∗∗∗
.3 (.37)
-.23 (.13)a
-.14 (.47)

.72 (.15)∗∗∗
.23 (.22)
-.23 (.12)∗

.73 (.14)∗∗∗
.23 (.22)
-.25 (.11)∗

.70 (.22)∗∗∗
.54 (.31)a
-.40 (.17)∗
.08 (.36)

.75 (.21)∗∗∗
.51 (.31)a
-.40 (.17)∗

-.50 (.24)∗

-.46 (.24)a

−2464.74
4973.49
5068.38
.032

−2464.81
4973.62
5068.52
.032

−2467.15
4978.30
5073.20
.032

∗∗∗

−2465.45
4974.91
5069.81
.032

∗∗∗

∗∗∗

∗

.42 (.62)
−125.94
293.88
384.47

−125.82
293.63
384.21

.∗.∗.∗
p ≤ .001; .∗.∗p ≤ .01; .∗p ≤ .05; a p ≤ .10; b centred within context; c For models E, F and H, group involvement variables (Level 1 and 2) are centred on 1 (sample
median); d For model F, general group membership variables pertain to non-support groups. All other variables are grand mean-centred, unless otherwise speciﬁed;
PTSD (both levels) and depression symptoms, property loss, age, ﬁnancial stress, and SES (IRSAD) are standardized on both x and y axes. All others (binary, ordinal,
and count) are standardized for y-variable only. ICC for the null model for the continuous measure is .032.

conclusive evidence to the contrary (Brewin et al., 2000; Norris et al.,
2002; Ozer et al., 2003). One speculative explanation is that, in this
setting, a higher level of education could be confounded with recent
relocation to the area, in line with the trending regional migration of
more aﬄuent city-dwellers to environmentally attractive but historically less-educated “tree change” communities (Smailes et al., 2014),
such as those in our sample. Despite the relative educational advantage
of recent migrants, their short tenure within the community may act as
a personal vulnerability factor in the face of disaster, perhaps through
less social integration with the local community.

statistical signiﬁcance, with no relationship found at time 2. Instead,
depression symptoms were negatively associated with close interpersonal ties, which supports the repeated ﬁnding for the ameliorative
eﬀect of direct interpersonal support. In terms of group involvement,
only for major depression was a signiﬁcant relationship found speciﬁcally for over-involvement. At the community level, places with higher
levels of group involvement had lower rates of subsequent major depression, indicating that individuals in these communities beneﬁted
from the group participation that was happening around them, above
and beyond their own level of participation. This result could suggest
that communities with widespread group involvement might provide a
naturalistic form of behavioural activation therapy (Hopko et al.,
2003), with residents beneﬁting from living in a place with regular,
predictable opportunities to engage in rewarding activity, as well as
accumulate social support and connectedness.
Other results indicate the important inﬂuence of domestic relationships, with those in intimate partnerships (at Time 1) experiencing poorer mental health generally, presumably due to the added responsibilities and negative social inﬂuence that can ﬂow across these
important relationships in the wake of disaster (Gallagher et al., 2017).
Nevertheless, a subsequent change in relationship status predicts continued poor mental health, reaﬃrming the toll that divorce and relationship loss can have on the individual (Aﬁﬁ et al., 2006). Furthermore, unexpectedly, higher individual-level education predicted more
subsequent PTSD symptoms (Table 5, Models B-E), in contrast to

4.1. Clinical and practical signiﬁcance
The most important practical ﬁnding in this study remains that
some group involvement leads to lessened PTSD following a disaster.
While our results indicate a curvilinear, U-shaped relationship between
PTSD and involvement in voluntary associations, the ﬁnding that nearly
half of the sample (44.7%) had no such involvements suggests that the
most gain in wellbeing might come from supporting participation by
those with little to no current involvement. Nevertheless, the ﬁnding of
a curvilinear assoication between PTSD and group involvement resembles prior ﬁndings regarding the diminishing returns of more and
more social interaction (Putnam, 2000; Rietschlin, 1998), and adds an
important qualiﬁcation to more recent suggestions that more is always
better when it comes to group memberships (Iyer et al., 2009). While
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Table 5
Multilevel regression. Individual and community-level eﬀects on Depression symptoms and probable cases of Major Depression (PHQ-9). Standardized coeﬃcients.
(n = 534).
Individual-level factors

Depression symptoms
Model H

Model J

Probable major depression

Model K

Model L

Model M

Model N

β (S.E.)
Intercept/threshold
Mental health (Time 1)
Depression symptomsb
PTSD symptomsb
Sociodemographic variables
Sex (Male)
Age
Education (Postsecondary)
Employment level (Time 1)
Retired (Time 1)
Married or domestic partnership (Time 1)
Relationship status change (since T1)
Lives alone (T1)
Disaster exposure and life stressors
Property loss in 2009 bushﬁres (T1)
Financial stress (reported at T2)
Additional disaster/ﬁre exposure (since T1)
Associational life and social ties (Time 1)
Group membershipsc
Group memberships, squaredc
Social support ties
Community-level factors
Depression symptoms (Time 1)
Bushﬁre impact (Low, Medium, High)
Socio-economic Status (IRSAD)
Average group membership (Time 1)
Median group membership (Time 1)
Model ﬁt
−2 log likelihood
Akaike (AIC)
Bayesian (BIC)
ICC estimates

.88 (1.44)

.66 (1.03)

1.22 (1.39)

.87 (1.02)

7.81 (3.90)∗

5.75 (2.86)∗

.41 (.06)∗∗∗
.21 (.06)∗∗∗

.41 (.06)∗∗∗
.21 (.06)∗∗∗

.41 (.06)∗∗∗
.20 (.06)∗∗∗

.41 (.06)∗∗∗
.21 (.06)∗∗∗

.27 (.07)∗∗∗
.24 (.06)∗∗∗

.29 (.07)∗∗∗
.23 (.07)∗∗∗

.02 (.05)
.02 (.04)
.03 (.02)
-.22 (.06)∗∗∗
-.22 (.08)∗∗
.46 (.14)∗∗∗
.30 (.13)∗
.40 (.14)∗∗

.03 (.05)
.02 (.04)
.03 (.02)
-.23 (.06)∗∗∗
-.23 (.08)∗∗
.46 (.14)∗∗∗
.31 (.13)∗
.40 (.14)∗∗

.02 (.05)
.02 (.04)
.03 (.02)
-.23 (.05)∗∗∗
-.22 (.08)∗∗
.46 (.14)∗∗∗
.30 (.13)∗
.40 (.14)∗∗

.03 (.05)
.02 (.04)
.03 (.02)
-.23 (.05)∗∗∗
-.23 (.09)∗∗
.46 (.14)∗∗∗
.31 (.13)∗
.40 (.13)∗∗

.13 (.18)
.03 (.11)
.04 (.05)
-.37 (.14)∗∗
-.52 (.36)
.97 (.40)∗
.26 (.25)
.95 (.52)a

.13 (.18)
.03 (.12)
.03 (.05)
-.39 (.14)∗∗
-.54 (.37)
.99 (.39)∗
.26 (.25)
1.01 (.50)∗

.02 (.03)
.15 (.06)∗∗
.06 (.05)

.15 (.06)∗∗
.06 (.05)

.03 (.03)
.15 (.06)∗
.06 (.05)

.15 (.06)∗
.06 (.05)

.11 (.07)
-.09 (.15)

.11 (.06)a
-.09 (.14)

-.03 (.01)∗∗∗

.01 (.03)
.01 (.01)
-.03 (.01)∗∗∗

-.11 (.10)
.05 (.02)∗∗
-.03 (.03)

-.11 (.11)
.04 (.02)∗∗
-.04 (.03)

.19 (.43)
.88 (.37)∗
-.32 (.11)∗∗

.20 (.35)
.90 (.34)∗∗
-.29 (.10)∗∗

-.42 (.20)∗
1.07 (.39)∗∗
-.21 (.20)
−1.76 (.73)∗

-.50 (.20)∗
.74 (.45)a
-.20 (.17)

-.60 (.46)

-.57 (.40)

−2897.84
5839.676
5933.845
.021

−2897.338
5838.676
5932.845
.021

−98.694
239.388
329.276

−97.629
237.257
327.145

.04 (.02)a
-.03 (.01)∗∗∗

.01 (.03)
.01 (.01)
-.03 (.01)∗∗∗

.24 (.55)
.94 (.63)
-.31 (.11)∗∗
-.57 (.99)

.21 (.44)
.97 (.50)a
-.28 (.10)∗∗
-.69 (.78)

−2897.748
5839.496
5933.665
.022

−2897.112
5838.223
5932.392
.022

.04 (.02)a

−1.33 (.44)∗∗

.∗.∗.∗
p ≤ .001; .∗.∗p ≤ .01; .∗p ≤ .05; a p ≤ .10; b centred within context; c For models L, M, and O, group involvement variables (Level 1 and 2) are centred on 1
(sample median); All other variables are grand mean-centred, unless otherwise speciﬁed; Depression (both levels) and PTSD symptoms, property loss, age, ﬁnancial
stress, and SES (IRSAD) are standardized on both x and y axes. All others (binary, ordinal, and count) are standardized for y-variable only. ICC for the null model for
the continuous measure is 0.021.

could decline in functioning, or outright cease to exist. In turn, this
could risk depriving less-involved individuals of an important source of
social participation and normality in an otherwise tumultuous social
environment. Furthermore, given the important role of community
groups as a forum for discussion and decision-making (Aldrich, 2011;
Nakagawa and Shaw, 2004), any decline in voluntary group activity
could hinder the community's recovery and reconstruction, overall.
Future research would beneﬁt from measuring the full range of residents’ speciﬁc group memberships as a way to index social participation and community social structure. Possible community-level interventions may come in the form of eﬀorts to preserve and enhance the
voluntary group composition of changing communities. In the wake of
disaster, this might include tracking the functioning of local groups
over time, emergency support to keep them up and running, and targeted support for formal and informal community leaders. During
normal times, interventions might include local leadership training,
involvement in planning forums for disaster resilience, and supports for
groups aimed at less-involved individuals.

self-identiﬁcation and other psychological processes enabled by group
involvement might be increasingly beneﬁcial in an additive sense, the
practical realities and costs of having one's time and energy spread too
thin may also come into play, counteracting the socio-cognitive beneﬁts
of increasing group involvement. This should especially be the case in
the stressful aftermath of a natural disaster, when social participation
may impose an extra level of obligation to help others and to take part
in community forums that may provoke disagreement, tension, and
conﬂict.
Moreover, these ﬁndings suggest that widening participation would
boost not only the mental health of involved individuals, but also that
of the community as a whole, lending support to the view of social
capital as both an individual and an ecological asset. However, our
ﬁndings suggest an important dilemma when it comes to supporting
mental health at the individual- and community-levels simultaneously:
human groups do not exist independently of the individuals who participate in them and lead them. For a smaller number of highly involved
individuals in our sample, who are presumably leaders and inﬂuential
members of the community, their high levels of group commitment
apparently imposed a burden on their own personal mental health.
Therefore, for these highly connected individuals, reducing their (over)
commitment may be beneﬁcial for them, individually. Yet, at the same
time, if these individuals were to pull back their involvement for the
sake of their own mental health, this could be to the detriment of the
groups from which they withdraw, and in turn, the wider community.
Without their participation (and perhaps leadership), these groups

4.2. Strengths and limitations
A key strength of this study is its longitudinal and multilevel design,
allowing us to assert that group membership at baseline was a causal
antecedent to PTSD at time 2. Moreover, other social network and social support factors were extensively controlled for, allowing us to make
speciﬁc assertions regarding the inﬂuence of group involvement.
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5. Conclusion
Despite the well-founded expectation that organized group life plays
a crucial role in the healthy functioning of individuals and communities, surprisingly little empirical evidence exists in support. In response, the ﬁndings from this study support the basic but important
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Background
Disasters pose a documented risk to mental health, with a range
of peri- and post-disaster factors (both pre-existing and disasterprecipitated) linked to adverse outcomes. Among these,
increasing empirical attention is being paid to the relation
between disasters and violence.

associated with an increased likelihood of experiencing violence
(odds ratio, 4.68). For women, post-disaster violence was associated with more severe post-traumatic stress disorder and
depression symptoms.
Conclusions

This study examined self-reported experiences of assault or
violence victimisation among communities affected by high,
medium, and low disaster severity following the 2009 bushfires in
Victoria, Australia. The association between violence, mental
health outcomes and alcohol misuse was also investigated.

Women residing within high bushfire-affected communities
experienced the highest levels of violence. These post-disaster
experiences of violence are associated with post-disaster
changes to income and with post-traumatic stress disorder and
depression symptoms among women. These findings have critical implications for the assessment of, and interventions for,
women experiencing or at risk of violence post-disaster.

Method

Declaration of interest

Participants were 1016 adults from high-, medium- and lowaffected communities, 3–4 years after an Australian bushfire
disaster. Rates of reported violence were compared by areas of
bushfire-affectedness. Logistic regression models were applied
separately to men and women to assess the experience of violence in predicting general and fire-related post-traumatic stress
disorder, depression and alcohol misuse.

None.

Aims

Results
Reports of experiencing violence were significantly higher
among high bushfire-affected compared with low bushfireaffected regions. Analyses indicated the significant relationship
between disaster-affectedness and violence was observed for
women only, with rates of 1.0, 0 and 7.4% in low, medium and
high bushfire-affected areas, respectively. Among women living
in high bushfire-affected areas, negative change to income was

Whether primarily natural or human-made, disasters pose a welldocumented risk to mental health, with increased rates of depression, post-traumatic stress disorder (PTSD) and related conditions
among those in affected areas.1 Research has also thoroughly examined the pre-, peri- and post-disaster risk factors that contribute to
the prevalence of mental health issues,1,2 with a range of life stressors
(both pre-existing and disaster-precipitated) linked to adverse outcomes.1,3,4 One particular focus in existing literature is interpersonal
violence following disasters (a broad term to cover all types of
violence committed by one person against another).5 This is often
classified at the subcategorical level, such as gender-based violence
(violence against someone based on socially ascribed gender
roles), community violence (violence between unrelated individuals,
who may be known or unknown to each other) or family violence
(violence largely between family members and intimate partners),
an aspect of which is intimate partner violence (IPV; violence directed against an intimate partner or ex-partner).5,6 There is growing
empirical evidence of gender-specific patterns of vulnerability
to violence following natural disasters.7–9 Longitudinal research
indicates that experiences of IPV before a disaster increase the likelihood of IPV following a disaster event,10 and this may be exacerbated by heightened stress post-disaster and damage to the physical
and social infrastructures that provide domestic violence response
and support.11 Although previous research has found support both
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for11,12 and against10,13 post-disaster increases in IPV, certain peridisaster experiences (such as property damage,8,14 job loss15 and
financial hardship16) have been linked to increased IPV risk. This
is a significant mental health issue, as post-disaster IPV is associated
with PTSD8,14 and depression.12,17 One gap within previous literature is that there has been little consideration of the pattern of
interpersonal violence across communities variably affected by disaster. In the absence of pre-disaster data on incidence of violence,
such comparative data on impact severity could indicate the
extent of influence of the disaster experience, and identify those
individuals and communities that may be at increased risk of
certain post-disaster experiences and poorer mental health.
In February 2009, widespread bushfires in Victoria, Australia
resulted in 173 fatalities and the damage or destruction of 3500
buildings.18 Known as the ‘Black Saturday’ bushfires, they remain
one of Australia’s worst disasters on record and produced longterm repercussions for the functioning and well-being of affected
communities.3 This paper aimed to fill a gap in the current research
by identifying those at the most risk of interpersonal violence in the
post-disaster setting, factors that relate to experiences of postdisaster violence and how these experiences of violence may affect
individuals’ health and well-being. First, this paper compared rates
of violence across communities that experienced low, medium and
high bushfire-affectedness following these widespread bushfires (for
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the total sample, and by gender).18 Second, the paper examined the
relationship between the occurrence of violence and other negative
experiences that occurred following the fires among those individuals
reporting the highest levels of violence.8,14–16 Finally, this paper investigated the gender-specific relationship between interpersonal violence and well-being and mental health (linked to violence and/or
disaster exposure8,12,14,17,19–22), with particular respect to post-disaster depression, PTSD and heavy drinking.

Method
Participants
The sample comprised 1016 residents (aged ≥18 years) from 25
communities across 10 Victorian rural and regional locations. The
data were gathered in 2012–2013 as part of the Beyond Bushfires:
Community Resilience and Recovery study, in which 25 communities in 10 locations were selected to represent diversity in terms of
bushfire-affectedness, socioeconomic status, community size and
remoteness from the central business district of Melbourne,
Victoria23 (www.beyondbushfires.org.au). Census data from 2006
indicated a total adult population of 7693 in the selected communities. The contact details of current residents in the selected communities and those relocated since the fires (N = 7467 adults) were
obtained from the Victorian Electoral Commission, which approved
one personalised letter of invitation to the study (including a
postage-paid return envelope) that was sent to this sample.
Community awareness activities, mailbox drops, region-based
phone calls, news and social media activities were conducted to
increase awareness of the study and methods for registration. All
participants provided informed consent. Of those individuals who
were eligible to take part in this study, 14.1% eventually participated
and completed the survey (N = 1056), and only those participants
who were residents in the selected communities at the time of the
bushfires are included in analyses (N = 1016).
Measures
Community-level impact

Communities were categorised according to community-level
exposure. For the purpose of this analysis, the community groupings were adjusted to provide clear cut-offs based on numbers of
fatalities, resulting in three distinct groups. These groups were
defined as high bushfire-affectedness (operationalised as four or
more fatalities, and high numbers of houses lost; n = 675),
medium bushfire-affectedness (significant amount of property
damage, with the most severe end of the medium grouping including one or two fatalities; n = 136) and low bushfire-affectedness (no
evidence of direct burning; however, communities may have been
on fire alert during the bushfires and affected by road closures
and involvement of local firefighters in the regional response; n =
205). This categorisation system utilised housing damage figures
provided by the Victorian Government Rapid Impact Assessment
process and fatalities by community as advised by the Victorian
Coroner. Our approach is consistent with the use of fatalities and
residential housing loss as community-level impact indicators by
the Victorian Bushfire Reconstruction and Recovery Authority.
Bushfire exposure

Three items were used to assess individual-level bushfire exposure:
whether a respondent feared for their life (yes/no), whether the
respondent experienced loss of a loved one (yes/no) and extent of
property loss owing to the fires (on a scale from 0 (nothing) to 10
(everything)).
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Experience of assault or violence

Participants were asked whether, since February 2009 (the 2009 bushfires), they had personally experienced assault or violence (yes/no).
PTSD

Probable PTSD was assessed with the Posttraumatic Stress Disorder
Checklist–Civilian Version (PCL).24 This four-item version of the
PCL comprises four items each scored on a five-point Likert scale
that index key symptoms of PTSD over the previous 4 weeks
(Cronbach’s alpha = 0.82). The PCL was altered to ask whether
the symptom being endorsed was in response to reminders of the
Black Saturday fires (PCL Fire-related), or in response to reminders
of traumatic events generally (PCL General). Total scores for each
participant were then generated for both Fire-related and General
post-traumatic stress symptoms.
Depression

Probable major depression was assessed using the Patient Health
Questionnaire (PHQ-925). Presence of depression was coded if
five of the nine symptoms had been present for most days in the
previous 2 weeks (Cronbach’s alpha = 0.86).
Alcohol use

Alcohol use was assessed with the three-item self-report
Consumption Scale of the Alcohol Use Disorder Identification
Test (AUDIT-C, an abbreviated version of the AUDIT26), assessing how often the respondent drinks, how many drinks are consumed in a day and how often they have six or more drinks in a
single occasion, which measures the amount of alcohol consumption but not adverse effects of alcohol use (Cronbach’s alpha =
0.81). Items are summed to produce a score of 0–12 (0 reflects
no alcohol use).
Major life stressors

Participants were asked to indicate whether they had experienced
major life stressors in the form of disruptions to their income,
employment status, occupation, accommodation or personal
relationships since the bushfires, and whether these had resulted
in a negative outcome.
Procedure
The study was approved by the University of Melbourne Human
Research Ethics Committee (HESC ID: 1034829.4). Data collection
was piloted in late 2011, then conducted between April 2012 and
January 2013. The full study protocol, including a participatory
approach and strategies to ensure post-trauma sensitivity, are
described elsewhere.23,27 Surveys were either self-completed via an
online questionnaire or administered via computer-assisted telephone interview (CATI), depending on participant preference.
The survey commenced with a range of sociodemographic questions, followed by the PHQ-9, AUDIT-C, PCL and questions
about bushfire exposure and subsequent traumatic or stressful life
events.
The Beyond Bushfires: Community, Resilience and Recovery
study initially sought to recruit approximately equal numbers
from low, medium and high bushfire-affected communities.
However, population estimates for these communities indicated a
larger population across the high bushfire-affected communities
(compared with the medium and low bushfire-affected communities), and this was further enhanced by the higher response rates
within those communities. As such, the final sample had an overrepresentation of individuals from high bushfire-affected communities. Based on the total adult population for each of these regions, the
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participation rates were approximately 9.5% for low, 9% for
medium and 19.2% for high bushfire-affected communities (based
on population estimates of 2153, 1532 and 3508, respectively23).
Communities were selected with a view to equivalence across
regions in Socio-Economic Indexes for Areas, community size
and remoteness (i.e. distance from Melbourne, Victoria’s state
capital and most populous city). When compared with census
data from the participating communities,28 the study sample was
found to have a significant overrepresentation of women (χ2 (1) =
51.36, P < 0.001) and was older than the population data suggests
for residents in these regions (χ2 (7) = 741.86, P < 0.001). This
pattern of differences was also observed for each region separately,
with samples in the low, medium and high bushfire-affected communities demonstrating an overrepresentation of women and
older residents compared with population estimates. Two key
mental health measures (the PHQ-9 and PCL-4, detailed below)
were assessed for measurement invariance between the two interview modes (CATI and online), controlling for age and gender,
and found to be completely scalar invariant, with no mean difference between the two groups. This indicates that the two modes
of survey completion produced consistent results.

Statistical analyses
Analyses were conducted with SPSS version 24 for Windows. The
first stage of analysis compared gendered rates of violence within
communities that experienced low, medium and high bushfireaffectedness. χ2 analyses were used to investigate the relationship
between region bushfire-affectedness, gender and experiences of
violence.
The second stage of analysis examined the relationship between
the occurrence of violence and other negative experiences that
occurred following the fires among those individuals at high risk of
experiencing violence, based on the analysis of gendered rates of
violence across communities. A binomial logistic regression was
conducted to examine the risk of major life stressors (negative
change in income, employment, occupation, accommodation and
relationship) in the prediction of experiences of violence among
the high-risk group/s identified in the preceding analysis. In recognition of the smaller sample size, a parsimonious model was created
by utilising χ2 analyses to identify statistically significant relations
between violence and major life stressors (negative change in
income, employment, occupation, accommodation and relationship). Significant variables were then entered into the regression
model.
Finally, this paper investigated the gender-specific influence
of experiences of violence on individuals’ well-being, with particular respect to post-disaster depression, PTSD and heavy
drinking for participants across all communities. Separate multiple regressions with a function to account for the effects of clustering to correct standard errors were conducted in Mplus version
7 for Windows (Muthén & Muthén, Los Angeles, CA; see https://
www.statmodel.com/).29 This approach generates standard error
estimates that more accurately reflect the variability in the regression coefficient estimates when there is clustering in the data.30
These regressions were conducted with participants from all communities to predict symptom severity for depression and PTSD,
and heavy drinking. These analyses controlled for gender, age at
the time of the Black Saturday fires, highest level of education
and (individual) bushfire exposure. Experiences of violence
were then entered to index the additional effects on psychological
outcomes and drinking behaviours. Models were run separately
for men and women to assess for gender-specific associations,
based on the literature.

Results
The analysis included 967 participantsa with a mean age of 56.5
(s.d. = 13.30, range, 18.3–87.7). The majority of participants were
female (n = 585, 60.5%). Participants were not found to differ
between the three levels of affectedness in terms of gender,
country of birth or employment status. However, participants in
low bushfire-affected regions were on average slightly older than
those of high bushfire-affected regions (although the effect size
was small; Hedges’ g = 0.21, F(244.72) = 0.07, P = 0.02), and fewer
participants in the low bushfire-affected communities had tertiary
education than those in the medium and high bushfire-affected
communities (24.4% in the low bushfire-affected group, 46.9% in
the medium bushfire-affected group and 35.6% in the high bushfire-affected group; χ2 (2, N = 967) = 16.10, P < 0.001).
Since the 2009 bushfires, 5.3% of participants in the study
reported experiencing assault or violence. Rates of participant
reports of violence, and other life stressors experienced since the
bushfires separated by region are provided in Table 1. A significant
relationship was observed between region and experience of violence (χ2 (2, N = 962) = 10.68, P = 0.005). An inspection of the
adjusted standardised residuals found an overrepresentation of
individuals who experienced violence in the high bushfire-affected
regions.
Although no significant differences were found in the reports of
violence between males and females within each region or across the
complete sample, differences emerged across regions. When rates of
violence across regions were examined separately by gender, no significant differences in the proportions of reported violence across
the three regions was found for males. However, among female participants there was a significant difference across regions (χ2 (2, N =
581) = 11.67, P = 0.003), with inspection of the adjusted standardised residuals indicating an overrepresentation of women who
experienced violence in the high bushfire-affected region. As seen
in Table 1, rates of women experiencing violence since the time of
the fires were 1.0, 0 and 7.4% in low, medium and high bushfireaffected areas, respectively.

Predictors of violence against women in high bushfire-affected regions

Analyses then explored a series of predictors of experiencing violence among women residing in the high bushfire-affected areas
(n = 406; model results are presented in Table 2). χ2 analyses were
used to assess significant relations between violence and major life
stressors. Proposed control variables (education level and relationship status) were not significantly related to experiences of violence,
nor were changes in occupation (with a negative outcome), as such
these variables were not included in the logistic regression model.
Change in employment (with a negative outcome; χ2 (1, N =
403) = 7.15, P = 0.007), change in accommodation (with a negative
outcome; χ2 (1, N = 403) = 9.06, P = 0.003) and change in income
(with a negative outcome; χ2 (1, N = 402) = 15.97, P < 0.001) were
a. As this is a large-scale study, data collection was spread over a
number of months. A trend was observed toward participants from low
bushfire-affected communities completing the survey earlier. Further
analysis (weighted for the different group sizes) indicated that this
effect size was small. Upon investigation, the two pilot communities
who completed the survey at an earlier time point were producing this
trend, and when removed from the sample no differences were
observed between timing of survey completion and community impact.
As a result, this subset of participants (n = 49) are excluded from the
initial analysis. Importantly, this produces no change in the significance
of findings. Additionally, no relationship was found between the number of days between bushfires and survey completion, and reports of
violence.
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51*
406**
162**
104*
262**
153

(5.3%)
(42.2%)
(16.8%)
(10.8%)
(27.1%)
(15.9%)

Table 2 Odds ratios for binomial logistic regression predicting
instances of assault of violence among women residing in high bushfireaffected communities

31*
252*
103**
62
157**
101

(5.3%)
(43.4%)
(17.6%)
(10.7%)
(26.8%)
(17.5%)

Assault or violence

(5.2%)
(40.4%)
(15.5%)
(11.1%)
(27.5%)
(13.6%)
20
154
59**
42
105
52
2 (1.6%)
43 (34.4%)
8 (6.3%)
9 (7.1%)
26 (20.3%)
22 (17.2%)
0 (0.0%)
26 (34.2%)
4 (5.1%)
6 (7.8%)
15 (19.2%)
13 (16.7%)

2 (3.2%)
24 (38.1%)
0 (0.0%)
5 (7.9%)
13 (20.6%)
7 (11.1%)

0.98 (0.95–1.01)
2.03 (0.92–4.49)
4.68* (1.62–13.54)
1.20 (0.52–2.75)

Mental health and heavy drinking across all regions
This analysis excludes 47 pilot participants as their data was collected at an earlier time point.
* In the Total column indicates a significant difference (P < 0.05) in rates across region for men and women combined.
** In the gender-specific column indicates a significant difference (P < 0.05) in rates across region for the gender specified.

2 (4.0%)
17 (34.7%)
4 (8.2%)
3 (6.0%)
11 (22.0%)
9 (18.0%)
(6.9%)
(45.7%)
(22.5%)
(12.7%)
(31.0%)
(16.6%)
46
308
152
85
209
111
(7.4%)
(48.1%)
(23.9%)
(12.7%)
(31.5%)
(18.7%)
30
195
97
51
128
75
(6.0%)
(42.0%)
(20.4%)
(12.7%)
(30.1%)
(13.4%)
16
113
55
34
81
36
Assault or violence
Negative change in income
Negative change in accommodation
Negative change in relationship
Negative change in employment
Negative change in occupation

Odds ratio (95% CI)

Age
Negative change in accommodation
Negative change in income
Negative change in employment

all found to be significantly related to reports of violence, and have
endorsement rates within the sample of 31.5, 23.9 and 48.1%,
respectively. Participants’ age was also found to be significantly
related to experiences of violence and was therefore included as a
controlling variable. Change in relationship (with a negative
outcome; χ2 (1, N = 398) = 9.30, P = 0.002) was found to be significantly related to experiences of violence among women in high
bushfire-affected communities, showing an overrepresentation of
women reporting both a negative change in relationship and an
experience of violence. However, the expected and actual count in
some cells was very low, as was overall endorsement (12.7%), and
as a result the decision was made to exclude this variable from the
logistic regression.
The model significantly predicted reports of violence (χ2 (4) =
23.09, P < 0.001), and found that experiencing a negative change
in income since the fires predicted 4.68 times higher odds of violence among women residing in high bushfire-affected regions
(Table 2). Other life stressors were not found to be associated
with experiences of violence among this subgroup.

1 (1.0%)
31 (31.1%)
2 (2.0%)
5 (5.0%)
14 (13.9%)
13 (12.9%)

Female
(n = 101)

Independent variables

* P = 0.004.

3 (1.8%)
55 (33.7%)
2 (1.2%)
10 (6.1%)
27 (16.5%)
20 (12.2%)

Female
(n = 585)

Low impact

Female
(n = 78)
Male
(n = 50)
Total
(n = 675)

High impact

Female
(n = 406)
Male
(n = 269)
Independent variables

Table 1

Participant reports of assault or violence, and major life stressors according to severity of impact on region

Male
(n = 63)
Total
(n = 128)
Medium impact

Total
(n = 164)

Male
(n = 382)

Combined

Total
(n = 967)
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Regression weights for the variables in the fire-related and general
PTSD, depression and heavy drinking models are presented in
Table 3. All variables were assessed for excessive multicollinearity
and Variance Inflation Factor (VIF) score ranges were 1.02–1.15
(for both male and female models), which is low and permits simultaneous inclusion in a regression equation. All models were statistically significant.
When accounting for clustering at the community level on
standard errors, experiences of violence were found to predict
increased depression symptoms and more severe PTSD symptoms
among women but not men. As anticipated, fire exposure variables
(loss of a loved one, property loss and fear for life) each uniquely
contributed to increased fire-related PTSD symptoms among both
men and women. Interestingly, after accounting for the predictive
value of these variables, experiencing violence since the fires significantly predicted increased fire-related PTSD among women, but not
among men. When community clustering was accounted for,
experiences of violence were not found to predict drinking behaviours among men or women.

Discussion
This study provides the first evidence of the overrepresentation of
individuals reporting post-disaster experiences of violence in high
disaster-affected communities compared with communities with
lower levels of disaster-affectedness. Closer examination of this
association reveals that the relationship between severity of
impact and experiences of violence appears to be confined to
women, with 7.4% of women in high bushfire-affected areas reporting experiencing violence in the 3–4 years following the bushfires,

0.09 (−0.40 to 2.32)
0.15* (1.58–6.37)
0.14** (1.34–3.46)
0.11** (0.84–2.43)
−0.01 (−1.31 to 1.17)
0.09 (−1.30 to 6.11)
0.06 (−1.83 to 2.96)
0.04 (−1.26 to 2.15)

PTSD, post-traumatic stress disorder.
a. Binary variable with affirmative response.
*P < 0.05, **P < 0.001.

−0.05 (−0.37 to 0.13)
0.27** (1.06–2.36)
0.29** (0.77–1.55)
0.24** (0.58–1.18)
0.04 (−0.09 to 0.33)
0.23** (0.68–1.12)
0.29** (0.74–1.39)
0.22** (0.37–0.93)

0.09 (−0.04 to 1.01)
0.12* (0.46–2.50)
0.22** (0.88–2.37)
0.15* (0.04–1.79)

0.11 (−0.32 to 1.87)

0.07 (−0.62 to 2.42)

−0.02 (−0.59 to 0.34)

0.19** (0.852–2.25)

0.08 (−0.03 to 0.78)
0.12* (0.52–2.35)
0.18** (0.81–1.65)
0.18** (0.41–1.63)

0.14* (0.15–1.82)

0.16** (0.73–2.85)

−0.01 (−0.56 to 0.43)

0.18** (0.95–1.75)

0.07* (0.01–0.07)
0.09 (−0.02 to 0.28)
0.10* (0.02–0.18)
0.17** (0.08–0.22)
0.12* (−0.01 to 0.19)
0.18* (0.05–0.21)

Age
Highest level of
education
Disaster-related property
loss
Disaster-related fear for
lifea
Disaster-related loss of a
loved onea
Cumulative major life
stressors
Assault or violencea

0.05 (−0.13 to 0.27)

−0.07 (−0.07 to 0.01)
−0.06 (−0.41 to −0.01)
−0.03 (−0.02 to 0.01)
−0.05 (−0.22 to 0.02)

0.07 (−0.01 to 0.10)

β (95% CI)

−0.13** (−0.04 to −0.01)
0.13** (0.06–0.27)
−0.01 (−0.03 to 0.02)
−0.07* (−0.40 to −0.04)
−0.02 (−0.03 to 0.02)
−0.05 (−0.21 to 0.01)
0.004 (−0.02 to 0.02)
−0.10* (−0.32 to −0.05)

8.0%**

0.01 (−0.01 to 0.02)
−0.06* (−0.18 to 0.01)

−0.23** (−0.07 to −0.03)
−0.09 (−0.37 to 0.09)

β (95% CI)
β (95% CI)
β (95% CI)
β (95% CI)
β (95% CI)
β (95% CI)

β (95% CI)

Major depression

22.0%**
31.2%**
31.8%**

Percentage variance
accounted for (r2)

14.5%**
20.1%**
22.5%**

6.7%*

PTSD fire-related
Heavy drinking
Major depression
PTSD general
PTSD fire-related

Male
Independent variables

Table 3

Linear regressions predicting severity of mental health symptoms for men and women, accounting for clustering at the community level

PTSD general

Female

Heavy drinking
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compared with 0 and 1.0% in medium and low bushfire-affected
areas, respectively. These findings of higher rates of reported violence against women in regions highly affected by bushfires
extends existing literature on the increased prevalence of general
interpersonal violence and IPV following disasters.8 Subsequent
analyses of potential factors associated with increased risk of violence in women in high bushfire-affected areas (i.e. age, education
and stressors including negative changes in income, employment,
occupation, accommodation or relationship) showed that only
negative income change following the bushfires was significant,
accounting for a fourfold increase in risk. It appears, therefore,
from this study that reduced income adds increased risk for
women’s experience of violence in the post-disaster context.
Consistent with existing literature, a relationship was observed
between experiences of violence and poor mental health.
Experiences of violence since the bushfires were associated with
increased symptoms of PTSD and depression among women 3–4
years after the disaster, even when controlling for the predictive validity of potentially traumatic fire-related experiences and other life
stressors. These results reflect those reported elsewhere for women
in the post-disaster context (both men and women,2,8,21 and
women specifically12,14,31,32) and in literature on the relationship
between post-disaster life stressors and mental health.3,4,33 Among
men, experiences of violence were not found to be associated with
PTSD or depression; this did not reflect existing research on the
observed association between experiences of violence and PTSD
(for both men and women,2,8 and men34 specifically) and depression.21 It should also be considered that given the cross-sectional
nature of this data, those experiencing poor mental health may be
at increased risk of experiencing violence. Further longitudinal
research would be required to clarify the direction of this relationship.
The unique profiles of association between experiences of violence and mental health outcomes for men and women could be
the product of gender-specific experiences of violence. As reflected
in the existing literature, gender-based forms of violence (such as
sexual violence and IPV) increase in the acute and longer-term
aftermath of a natural disaster.8,12,35 A range of factors may contribute to this, such as pre-disaster experiences of violence,10 specific
peri-disaster and post-disaster experiences and stressors,8,14–16 relationship adjustment31 and non-physical forms of intimate partner
abuse (verbal and psychological8). The findings from this study
identify reductions in income as the most salient stressor with
respect to this risk.
The findings of this study have implications for the assessment of
risk and prevention of disaster related violence, especially among
women. In particular, this research indicates that women should
be considered for preventative and post-disaster support and interventions regarding violence within communities at risk of, or
recently experiencing, bushfires. That the strongest predictor of
women’s experience of violence in the high bushfire-affected area
was a negative change in income suggests that subsequent financial
stress ought to be identified as a risk factor in post-disaster violence.
However, it should be acknowledged that because of the cross-sectional nature of this data, it is not possible to identify the exact
causal relationship between income and experiences of assault; it is
also plausible that both violence and mental health may be influenced by underlying socioeconomic deprivation in the post-disaster
setting and that experiences of violence may cause women to leave
relationships, in turn negatively affecting the women’s income. In
addition, in the context of data from previous research that links
pre-disaster and post-disaster victimisation,10 these findings highlight the need raise awareness and to monitor and support those
members of the community already at risk of IPV. This is especially
important considering the gender-specific burden of violence on

5

Molyneaux et al

mental health, which has pressing implications for women’s ability
to recover from disaster experiences in the longer term.
In conclusion, this study examined prevalence of violence
across regions with varying levels of disaster impact. It highlighted
important gender distinctions in both the experience of violence,
and the association between violence and mental health post-disaster. The findings showed an increased post-disaster risk of violence
for women residing in high bushfire-affected regions compared with
lesser affected areas. Negative changes to income (a core feature of
the social disruption that follows a major disaster) was identified as
a particularly important indicator of risk and may provide a target
for intervention. Furthermore, reports of violence among women
increased the severity of mental health symptoms, suggesting that
post-disaster experiences of violence may impair women’s ability
to recover from disasters. These findings have critical implications
for future research and for the assessment of, and interventions
for, women experiencing or at risk of violence in the post-disaster
context.
Limitations
The authors acknowledge several limitations to this study. First, to
permit comparison between variably affected communities, a
system of categorisation of community exposure was formulated
at the community level, based on severity of bushfire damage to
property and fatalities. This measure did not incorporate individual
exposure variables (although these were measured separately, and
included in analysis of the third research question). With regards
to response rates within these community groupings, it is acknowledged that response rates were lower for low bushfire-affected communities (approximately 9.5% for low bushfire-affected, 11.8% for
medium bushfire-affected and 18% for high bushfire-affected communities), and this results in an overrepresentation of individuals
from more highly bushfire-affected communities within the study
sample. Although all efforts were made to ensure equivalence
across regions in Socio-Economic Indexes for Areas, community
size and remoteness when recruiting from communities, it is possible that these response rates may bias the sample. When compared
with census data from the participating communities (Australian
Bureau of Statistics, 2011 community profiles), the study sample
as a whole was found to have a significant overrepresentation of
women and was older than the population data suggests for residents in these regions. This pattern was also reflected across the
low, medium, and high bushfire-affected communities separately.
As limited data were collected relating to individual sociodemographic factors, it was not possible to compare these in detail
across community impact groups within the data-set, and as such
it must be acknowledged that the results of this study may reflect
a more general relationship between violence and socioeconomic
deprivation. Additionally, although overall sample size for this
study was large, because of the overrepresentation of women and
participants from high bushfire-affected communities and rates of
violence reported, some groups within the analysis were small.
This limitation restricted the analysis and number of independent
variables that could be investigated, and so further research
should investigate these relationships within a larger sample.
Second, the measure used in this study to assess violence was
general in nature and did not ask participants to provide any
detail on the type of violence they experienced, its repetition or frequency, who perpetrated it or whether experiences of violence were
present before the bushfires. As such, it is not possible to conclude
whether the violence they experienced was perpetrated by someone
known to them (such as a partner, constituting IPV), the gendered
nature of this relationship or someone unknown to the respondent.
Depending upon the individual respondent’s interpretation of the
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question and their personal experience, it is possible that this
broad measure of violence may have led to underreporting of violence (or less probable, but possible overreporting). Future research
should seek to investigate this relationship among specific forms of
violence more closely, as it may shed light on the gender-specific
vulnerabilities to violence in the post-disaster setting (in line with
other literature7). In line with this, research should also consider
the role of family violence and violence against children.
Additionally, it should be acknowledged that PTSD was assessed
using a short form four-item version of the PCL, although this
has been shown to have good diagnostic efficiency in the literature.24 Third, as previously noted, the data used in this study were
cross-sectional, therefore causality cannot be inferred between
reported experiences of post-disaster violence and the development
of the assessed mental health conditions and heavy drinking. This
also applies to the relationship between negative changes to
income and experiences of violence. Finally, it is acknowledged
that the data used within this paper represents individuals who
are clustered within communities. Although there are many ways
in which to analysis such data, one of which was used in this
paper,30 future research would be well placed in examining such
relationships between community-level disaster impact and experiences of violence through more involved hierarchical or multilevel
forms of modelling, to best represent this inherent structure.
Although acknowledged as a limitation of this current study, it is
believed that the findings presented here provide important
insight into violence post-disaster that has not been reported previously. It is hoped that further research will further investigate the
incidence and nature of violence in the post-disaster setting.
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