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  Abstract
  BackgroundStudies examining the impact of childhood disaster exposure on the
development of adult psychopathology report increased rates of
post-traumatic stress disorder (PTSD) and other psychopathology.

AimsTo examine the rates of PTSD and other lifetime DSM–IV disorders in
adults exposed to an Australian bushfire disaster as children in 1983
using a matched control sample recruited at the time of the original
study.

MethodA total of 1011 adults recruited from an original sample of 1531 were
assessed 20 years following the fires using the Composite International
Diagnostic Interview (CIDI–2.1).

ResultsResults showed only a small direct impact of the fires on adult
psychiatric morbidity. A higher proportion of bushfire survivors met
criteria for ‘any DSM–IV disorder’ and ‘any anxiety’.

ConclusionsFindings suggest that the long-term impact of a prominent trauma in
childhood should be assessed in the context of other lifetime trauma in
order to provide a more accurate account of PTSD prevalence rates.
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 A number of longitudinal studies examine the psychological outcome of
experiencing a disaster in childhood.
Reference Goenjian, Pynoos, Steinberg, Najarian, Asarnow and Karayan1–Reference Goenjian, Walling, Steinberg, Karayan, Najarian and Pynoos18
 To our knowledge only three of these studies, however, have followed the
disaster-affected sample into adulthood and have included a matched control
sample. Green et al,
Reference Green, Grace, Vary, Kramer, Gleser and Leonard7
 conducted a 17-year follow-up of 99 survivors of the Buffalo Creek Dam
collapse in 1972. Yule et al

Reference Yule, Bolton, Udwin, Boyle, O'Ryan and Nurrish8
 and Bolton et al

Reference Bolton, O'Ryan, Udwin, Boyle and Yule9
 conducted a 5- to 8-year follow-up of 216 survivors of the sinking of
the cruise ship Jupiter in Greek waters in 1988. Finally,
Morgan and colleagues
Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 conducted a 33-year follow-up of 41 survivors of the 1966 ‘Aberfan’
disaster, in which a coal slagheap collapsed onto a primary school in South
Wales killing 116 children. These studies reported significantly higher rates
of lifetime post-traumatic stress disorder (PTSD) in disaster survivors
(34–51.5%) compared with controls (3.4–20%).
Reference Green, Grace, Vary, Kramer, Gleser and Leonard7,Reference Yule, Bolton, Udwin, Boyle, O'Ryan and Nurrish8,Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 Current prevalence rates of PTSD in survivors ranged from 4 to 29%.
Reference Green, Grace, Vary, Kramer, Gleser and Leonard7,Reference Yule, Bolton, Udwin, Boyle, O'Ryan and Nurrish8,Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 Only one study reported significantly higher lifetime rates of anxiety
disorder and affective disorder in disaster survivors compared with controls.
Reference Bolton, O'Ryan, Udwin, Boyle and Yule9



 There are two major methodological limitations to these studies. First,
survivors are compared with a matched comparison group recruited at the time of
follow-up rather than at the time of the original disaster, raising questions
about the adequacy and matching of the comparison samples. Furthermore, not one
of these studies incorporated an assessment of the role or impact of other
lifetime trauma in the disaster-affected population. Given the significant
rates of lifetime trauma exposure found in general population studies,
including a PTSD rate of 20% from other traumas among the comparison sample in
the Aberfan study,
Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 the contribution of additional trauma exposure needs to be taken into
account in long-term studies of disaster survivors.
Reference Creamer, Burgess and McFarlane19,Reference Kessler, Sonnega, Bromet, Hughes and Nelson20



 The aim of the current study is to investigate the adult psychiatric outcomes
of childhood exposure to a major Australian bushfire in the context of other
lifetime trauma by utilising an unexposed control sample recruited at the time
of the initial disaster.




 Method


 Sample


 The bushfire-exposed cohort

 The original bushfire-exposed cohort consisted of 806 children attending
primary school in an easily demarcated region of South Australia that was
vastly devastated by the Ash Wednesday Fires on 16 February 1983.
Participants were recruited as children in the 2-year period following
the fires, with initial findings being reported elsewhere.
Reference McFarlane21–Reference McFarlane, Policansky and Irwin23
 Of these 806 children, 440 (54.6%) completed the full follow-up
protocol and a further 540 (67%) completed at least one part of the
protocol. All but one of the schools attended by the children on the day
of the fires were physically threatened by the bushfire, with the fire
encroaching on to the school grounds. The mean age of the bushfire sample
at the time of the disaster was 8.44 years (range 3.23–13.49) and at
follow-up was 28.64 years (range 23–34).




 The control sample

 In 1985, 725 primary school children from a neighbouring region in South
Australia that was not directly devastated by the fires were recruited as
a comparison sample. The schools attended by these children were both
unaffected by the bushfire and socio-demographically matched to the
schools in the fire-affected region.
Reference McFarlane, Policansky and Irwin23
 Of these 725 children, 382 (52.7%) completed the full follow-up
study protocol and 471 (65%) completed at least one part of the protocol.
The mean age of the control sample at the time of the disaster was 7.39
years (range 1.67–13.11) and at follow-up was 27.66 years (range 22–33).
To ensure that socioeconomic advantage/disadvantage had not emerged
between the regions in the interim 20-year period that could account for
differences, the Socio-Economic Indexes for Areas (SEIFA) obtained from
the Australian Bureau of Statistics (ABS) was compared for the control
group council region and the two bush-fire council regions in 2001.
24



 A register of all primary school children in 1983–1985 was compiled using
data from the original questionnaires and archived school admission
records. Current contact information was obtained through the State
Department of Births, Deaths and Marriages, the Australian Electoral
Commission, and an online telephone directory. A National Death Registry
was used to identify the deceased. Initial contact with the participants
was by letter, followed by a telephone call. Consenting participants
completed a 1-hour telephone interview and a self-report booklet.

 Interviewers were trained researchers with a Bachelor of Psychology and
extensive experience in telephone recruitment, interviewing and
psychiatric assessment. The appropriate ethical clearance and informed
consent was obtained.






 Instruments


 Demographics

 Demographic questions were derived from the 1997 Australian National
Survey of Health and Wellbeing
25
 and are reported using standards employed by the ABS and the
Australian Institute of Health and Welfare (AIHW). Occupations were
categorised using The Australian Standard Classification of Occupations (ASCO).
26
 The proportion of participants residing in metropolitan, rural and
remote locations in Australia was determined using the Rural, Remote
Metropolitan Area Classification (RRMA) that gives an index of
residential remoteness based on distance to service centres as well as
distance from other people.




 Adult psychiatric morbidity

 Lifetime and 1-month point prevalence rates of DSM–IV
27
 disorder were assessed using a computerised version of the fully
structured, standardised and comprehensive Composite International
Diagnostic Interview (CIDI).
28
 Disorders classified by DSM–IV were subgrouped as follows: any
depressive disorder (major depression – single episode, major depression
– recurrent, depressive disorder not otherwise specified and dysthymia);
any anxiety disorder (panic disorder, panic with agoraphobia,
agoraphobia, specific phobia – animal, specific phobia – environmental,
specific phobia – blood, specific phobia – situational, specific phobia –
other, social phobia, obsessive–compulsive disorder, generalised anxiety
disorder, anxiety not otherwise specified, and PTSD – based on worst
event); and any eating disorder (anorexia nervosa, bulimia nervosa and
eating disorder not otherwise specified). Current and lifetime DSM–IV
PTSD was examined in all participants in relation to the event rated
subjectively by the participant to be their ‘worst lifetime traumatic
event’. This event was chosen by the participant from a standard list of
10 Criterion-A events from the CIDI.
28
 These were direct combat, life-threatening accident, fire, flood
or natural disaster, witnessed someone being badly injured or killed,
rape, sexual molestation, serious physical attack or assault, threatened
with a weapon/held captive/kidnapped, tortured or victim of terrorists,
and any other stressful event. In addition, the researchers included
seven other event types (domestic violence, witnessed domestic violence,
threatened/harassed without a weapon, finding a dead body, witnessing
someone die by suicide or attempt suicide, child physical abuse, child
emotional abuse). These events were based on a systematic recoding of the
‘other’ trauma category in a random community sample.
Reference Goldney, Wilson, Dal Grande, Fisher and McFarlane29
 Participants were asked whether they had experienced any of these
events and whether they had ever experienced a great shock as a result of
any of these events happening to someone close to them. They were then
asked to nominate which of these events was their worst lifetime event.
Post-traumatic stress disorder was assessed in reference to this
self-nominated worst lifetime event. This methodology is in contrast to
previous longitudinal studies on disaster-affected populations, which
predominantly focus on the disaster in the exposed population and the
worst lifetime traumatic event in the controls. The purpose of assessing
PTSD in this way was to determine how the disaster was subjectively rated
in relation to other traumatic life events that the person had
experienced and whether the experience of other events has an impact on
the prevalence of PTSD in relation to the bushfire.




 Lifetime and current prevalence of bushfire-related PTSD

 In addition to the assessment of PTSD in relation to the participant's
worst lifetime event, the CIDI PTSD section was also completed for the
second and third worst events to allow a more detailed examination of the
prevalence of lifetime and current DSM–IV PTSD. This method also allowed
an assessment of the bushfire-related PTSD, particularly how the
participants rank the bushfire in the hierarchy of their stressful
experiences. If the participants nominated the bushfire as their worst
event, they were included in Fire Group 1. If the bushfire-exposed group
did not nominate the bushfire as their worst lifetime event, but instead
nominated another event as their worst, PTSD symptom questions were first
asked in specific relation to this other event (Fire Group 2). This group
represents individuals with PTSD symptoms related to some other worst
event such as a motor vehicle accident in the group who had been exposed
to the fires. Furthermore, Fire Group 3 represents all bushfire-related
cases independent of whether this was rated as either their worst, second
or third worst lifetime event. Therefore, Group 3 included all those in
Fire Group 1 where the disaster had been their worst experience and also
those in Fire Group 2 who nominated the bushfire as their second or third
worst lifetime event. In total, therefore, 352 (67%) of those originally
exposed to the bushfires were questioned as to whether they had
experienced PTSD symptoms as a direct result of the bushfire at some
point in their lives. Bushfire-exposed participants were subgrouped in
this way to maximise sample numbers for analysis of bushfire-related
PTSD.




 Current self-reported levels of PTSD-related distress

 Current distress associated with PTSD symptoms was examined at 20-year
follow-up using the self-report Impact of Events Scale–Revised (IES–R).
Reference Weiss, Marmar, Wilson and Keane30
 Symptom questions were anchored to the bushfire in the survivor
group and their most stressful self-nominated life event in the controls.
Scores were also added to produce an overall total score and three
symptom scores: intrusion, avoidance and hyperarousal.




 Alcohol consumption and problem drinking

 This was examined using the AUDIT (Alcohol Use Disorders Identification Test).
Reference Saunders, Aasland, Babor, de la Fuente and Grant31
 This instrument consists of 10 questions to examine the quantity
and frequency of alcohol consumption, drinking behaviour and the
reactions or problems related to alcohol (score range 0–36). The version
we used has been slightly modified for the Australian context by the
Centre for Drug and Alcohol Studies. Scores of 7–12 indicated harmful or
hazardous drinking, and a score of 13 or greater indicated possible
alcohol dependence.






 Analysis

 Log linear analyses (χ2-tests) and independent sample
t-tests were performed on selected baseline data to
investigate differences between the responders and non-responders. The
strength of these associations was calculated using the phi coefficient (for
χ2 tests) and effect sizes (for t-tests).
Primary unadjusted analysis of the effects of childhood exposure to the
bushfire on demographics, alcohol consumption, and lifetime and current
DSM–IV disorder was performed using chi-square analyses (for categorical
variables) and t-tests or linear regression (for continuous
variables). To account for the possible confounding effects of age and
gender (known to be strong predictors of adult psychopathology), adjusted
P-values were calculated using generalised estimating
equations for demographics and lifetime psychopathology. In cases where the
dependent variable was binary, generalised estimating equations were
logistic regressions. For skewed sampling distributions (IES–R), the
differences in medians were calculated using non-parametric tests of
significance. To obtain relative risks, a binomial generalised estimating
equation was used with log link, adjusting for gender and age. Analyses were
performed using Statistical Analysis Systems (SAS) (version 9.1) for
Windows.






 Results


 Response rates


Table 1 shows the response and
completion rates for the entire sample. Of the original sample, 714 (88.6%)
of the bushfire-exposed group and 624 (86.1%) of the non-exposed group were
relocated around the 20-year anniversary of the fires. Of those who were
contacted, 440 (61.62%) of the bushfire-exposed group and 382 (61.21%) of
the non-exposed group completed the entire protocol, and 529
bushfire-exposed and 464 control participants were interviewed using the
CIDI. 


Table 1 Response rates for the entire sample
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		Total		Bushfire
group		Control
group	
		
n
	%	
n
	%	
n
	%
	Initially
recruited	1531	100.0	806	100.0	725	100.0
	Follow-up
data						
	   Any
data	1011	66.0	540	67.0	471	65.0
	   All
data	822	53.7	440	54.6	382	52.7
	   Booklet
data	838	54.7	450	55.8	388	53.5
	   Interview data (any)	996	65.1	530	65.8	466	64.3
	   Composite International Diagnostic Interview data	993	64.9	529	65.6	464	64.0
	Contacted
but no follow-up						
	   Deceased	20	1.3	14	1.7	6	0.8
	   Withdrawn	111	7.3	60	7.4	51	7.0
	   Not
interested	148	9.7	77	9.6	71	9.8
	   Other	48	3.1	23	2.9	25	3.4
	   Not
contacted	193	12.6	92	11.4	101	13.9







 Responders v. non-responders

 A comparison of the 1011 responders and the 520 non-responders was carried
out using demographic data collected during the initial phases of the study.
Overall, there were few differences between responders and non-responders on
a number of variables, with non-responders more likely to be male
(χ2(1,1531) = 4.05, P<0.05) and to be
younger in age (t(1529) = −2.28,
P<0.05). The strength of these relationships however was
weak (phi coefficient: gender 0.05; effect sizes: age −0.12).




 Demographic characteristics of the follow-up sample

 Online Table DS1 reports demographic results adjusted for age at follow-up.
Demographic differences between the fire-exposed and control participants
suggest that exposure to the bushfire may have made the exposed group less
likely to extend their education and their careers, and to be less socially
mobile. Overall, a significantly greater proportion of bushfire-exposed
individuals compared with controls had children (χ2(1,838) =
4.64, P<0.05), lived in rural areas
(χ2(1,838) = 8.38, P<0.01) and were employed
as production workers (χ2(1,838) = 6.66,
P<0.01). In contrast, a higher proportion of the control
participants had completed high-school education (χ2(1,838) =
9.56, P<0.01) and were currently employed in associate
professional roles (χ2(1,838) = 5.43,
P<0.05). These differences could not be explained by
differences in the advantage/disadvantage index (SEIFA) that may have
emerged since the disaster between the control and fire-affected regions as
measured in 2001 (F = 2.68, d.f. = 2, P = 0.08). In the
earlier phase of this study, it was noted that the educational performance
of the symptomatic group of exposed children significantly declined in the
aftermath of the fire.
Reference McFarlane, Policansky and Irwin23
 Hence, the psychopathological measures of outcome alone do not
entirely represent the disadvantage experienced by this disaster-affected
group.

 Overall, participants in the bushfire-exposed group were slightly older at
follow-up, as a result of the fact that the comparison sample was recruited
1 year later than the bushfire-exposed sample. Hence, this is an artefact of
the initial study design and has been explained elsewhere.
Reference McFarlane, Policansky and Irwin23






 Lifetime and current psychopathology

 In total, 36.7% of the bushfire-exposed participants and 31.7% of the
controls met criteria for any DSM–IV psychiatric disorder during their
lifetime, and 15.2% of the bushfire-exposed group and 11% of controls met
criteria for a disorder in the past month (Table 2). Only lifetime rates of ‘any anxiety, excluding PTSD’
(χ2(1,993) = 5.39, P = 0.01) were
significantly more prevalent in the bushfire-exposed group than in the
controls. A higher proportion of bushfire-exposed participants compared with
controls met criteria for ‘any disorder’ (χ2(1,993) = 4.32,
P<0.05) and ‘any anxiety’ (χ2(1,993) =
5.66, P<0.05) in the past month. When the individual
DSM–IV diagnoses were examined, the only disorder that was more prevalent in
the disaster-exposed group was a lifetime history of specific phobia
(environmental type) (relative risk (RR) = 1.92, 95% CI 1.11–3.34,
P = 0.02), whereas current environmental phobia only
approached significance (RR = 2.27, 95% CI 0.97–7.62, P =
0.06). 


Table 2 Lifetime and point (1-month) prevalence rates for DSM–IV disorders
in bushfire survivors and controls
a





[image: ]


		Lifetime				Point
(1-month)			
		Bushfire
group (n = 529)	Control
group (n = 464)			Bushfire
group (n = 529)	Control
group (n = 464)		
	Adult
symptoms	
n (%)	
n (%)	RR (95%
CI)	
P
	
n (%)	
n (%)	RR (95%
CI)	
P

	PTSD
(worst event)	41
(7.8)	27
(5.8)	1.36
(0.84–2.19)	0.21	17
(3.2)	11
(2.4)	1.35
(0.63–2.90)	0.44
	Any DSM–IV
disorder	194
(36.7)	147
(31.7)	1.14
(0.96–1.36)	0.14	80
(15.2)	51
(11.0)	1.42
(1.02–1.98)	0.04
	Any
depressive disorder	127
(24.0)	99
(21.3)	1.11
(0.88–1.40)	0.38	24
(4.5)	20
(4.3)	1.00
(0.55–1.81)	1.00
	Any
anxiety disorder, excluding PTSD	114
(21.5)	74
(16.0)	1.37
(1.05–1.78)	0.02	57
(10.8)	32
(6.9)	1.66
(1.09–2.53)	0.02
	Any eating
disorder	5
(0.9)	6
(1.3)	0.81
(0.24–2.70)	0.73	5
(0.9)	6
(1.3)	0.81
(0.24–2.70)	0.73




 RR, relative risk; PTSD, post-traumatic stress disorder




a. Adjusted for current age and gender







 Using the standard CIDI method of nominating the worst lifetime event, there
were no significant differences in the rates of lifetime or 1-month
prevalence of PTSD between the bushfire-exposed group and the controls. For
the bushfire-exposed individuals, the event most commonly nominated as their
worst lifetime event was a ‘natural disaster’ (31.6%), suggesting the
enduring impact of the bushfire, followed by ‘having a family or friend in a
life-threatening accident’ (12.5%) and ‘witnessing someone being badly
injured or killed’ (10.2%). The event most frequently nominated as the worst
in the control group was ‘being in a life-threatening accident’ (11.2%)
followed by ‘witnessing someone being badly injured or killed’ (8.6%) and
‘having a family or friend in a life threatening accident’ (8.2%).




 Lifetime and current PTSD in relation to the bushfire

 Using the more thorough method of assessing PTSD from the three worst
traumatic experiences, 352 (67%) of the 529 bushfire survivors nominated the
bushfire as one of their three worst lifetime events: 30.4%
(n = 161) as their worst event, 21.4%
(n = 113) as their second worst event and 14.7%
(n = 78) as their third worst lifetime event. As
previously reported, there were no significant differences between the
bushfire group and the controls in the prevalence of PTSD resulting from the
self-nominated worst lifetime event (Table
3). Interestingly, bushfire-exposed participants who nominated the
bushfire as their worst lifetime event were at a lower risk of developing
lifetime and current PTSD from the bushfire than the bushfire-exposed
individuals who nominated some other event as their worst event (Table 4). In addition,
bushfire-exposed participants who nominated the fire as one of their worst
three events were less likely to develop PTSD from the fire than were the
controls in relation to their self-nominated worst lifetime event.
Importantly, of the 161 bushfire-exposed individuals who nominated the
bushfire as their worst event, 62.7% (n = 101) had reported
the bushfire as their only lifetime event. The percentage in both the
bushfire-exposed and the control population who had been exposed to only one
event was similar being 21% (n = 113) and 23%
(n = 107) respectively. Interestingly, a further 114
(24.5%) participants in the control group reported not being exposed to a
single traumatic event during their lifetime. Therefore those in the
disaster-exposed group who nominated the fire as their worst event appeared
to have a lower total lifetime exposure to traumatic stress, explaining the
apparent paradox of their lower rates of PTSD. This contrasts to the
bushfire-exposed group who nominated another event as their worst event and
who had a greater risk of PTSD (Table
4) than the controls. This group appeared to have been sensitised
to subsequent trauma exposure by their experience of the bushfire.



Table 3 Number and proportion of participants satisfying each DSM–IV
post-traumatic stress disorder (PTSD) diagnostic criteria in
relation to bushfire and worst lifetime event
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		Bushfire
survivors
a
 (n = 352)		Bushfire
survivors
b
 (n = 529)		Control
participants
b
 (n = 464)	
	DSM–IV
PTSD criteria	
n
	%	
n
	%	
n
	%
	A2: Fear,
helplessness or horror	218	61.9	405	76.6	285	61.4
	B:
Re-experiencing	118	33.5	303	57.3	236	50.9
	C:
Avoidance	11	3.1	90	17.0	68	14.7
	D:
Hyperarousal	64	18.2	203	38.4	161	34.7
	E: Duration
more than 1 month	56	15.9	205	38.8	161	34.7
	F:
Significant distress or impairment	13	3.7	77	14.6	49	10.6
	PTSD
lifetime	6	1.7	41	7.8	27	5.8
	PTSD
current	0	0	17	3.2	11	2.4




a. PTSD symptoms arising from the 1983 bushfires 


Table 4 Relative risk (RR) of lifetime and current
post-traumatic stress disorder (PTSD) in bushfire
participants (in relation to the bushfire and a
self-nominated worst lifetime event) and control
participants (in relation to a self-nominated worst
lifetime event)
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		Lifetime PTSD				Point prevalence (1-month PTSD)			
	Contrasts performed	RR	Adjusted RR	95% CI	
P
	RR	Adjusted RR	95% CI	
P

	Model 1								
	   Fire group 1
a

v. fire group 2
b

	0.248	0.229	0.08–0.63	0.004	0.143	0.133	0.02–0.99	0.049
	   Fire group 1
a

v. controls
c

	0.428	0.413	0.15–1.17	0.095	0.263	0.248	0.03–1.92	0.181
	   Fire group 2
b

v. controls
c

	1.725	1.804	1.11–2.93	0.017	1.831	1.869	0.86–4.05	0.113
	   Fire group 1
a
 and 2
b

v. controls
c

	0.859	0.863	0.46–1.62	0.648	0.693	0.681	0.21–2.20	0.521
	Model 2								
	   Fire group 3
d

v. controls
c

	0.294	0.297	0.12–0.72	0.008	0.361	0.349	0.10–0.27	0.011




a. Fire group 1: bushfire-exposed participants who
nominated the bushfire as their worst lifetime event
(n = 161)




b. Fire group 2: bushfire-exposed participants who
nominated an event other than the bushfire as their
worst lifetime event (n = 368)




c. Controls: control participants who self-nominated a
traumatic life event as their worst
(n = 464)




d. Fire group 3: bushfire-exposed participants who
nominated the bushfire as one of their worst three
events (n = 352)










b. PTSD symptoms arising from the participant's self-nominated
worst lifetime event (includes bushfire when nominated as worst
event n = 161)








Table 3 demonstrates that the C
criteria (avoidance) and the F criterion (distress) were the diagnostic
criteria that were those least frequently endorsed, and hence were the
‘gate-keepers’ for the diagnosis of PTSD. This effect was most pronounced in
the bushfire-exposed group in relation to the nominated trauma of the fire,
where only 3.1% satisfied the C (avoidance and estrangement) criteria, in
contrast to the worst trauma where this was met by 17% of the sample.




 Current bushfire-related distress

 Twenty-seven per cent of the bushfire-exposed group reported no current
bushfire-related distress (IES–R = 0) at the follow-up assessment. In
general, total scores on the IES–R were low, with 80% of the
bushfire-exposed participants scoring 10 or below. Intrusion symptoms were
most common affecting 66% of the population. Hyperarousal symptoms affected
only 28% of the sample. Of those who reported some distress, the two most
commonly endorsed symptoms were ‘any reminders brought back feelings about
it’ (54.2%) and ‘pictures popped into my mind’ (46.4%).

 The total IES–R scores were significantly lower in the bushfire-exposed
individuals (in relation to the bushfire) than in the non-disaster-exposed
controls (in relation to their self-nominated ‘most stressful and upsetting
event life’) (total IES–R score: bushfire group mean = 6.92 (s.d. = 11.0);
control group mean = 10.08 (s.d. = 14.0), z = 3.03,
P = 0.002) with similarly significant differences
existing on the avoidance and hyperarousal subscales but not the intrusion
subscales. In the control sample, death of a family member or friend was the
event most commonly reported as being most stressful (15.8%). Only 8.3% of
the unexposed population reported never having experienced a stressful life
event.




 Alcohol consumption and problem drinking

 There were no significant differences in the total AUDIT score between the
bushfire-exposed group and controls, or in the proportion of participants
classified as ‘harmful or hazardous drinkers’ (30.8% of bushfire-exposed
individuals compared with 31.5% of controls (χ2(1,806) = 0.46,
P = 0.831)) or ‘alcohol dependent’ (14.2% of
bushfire-exposed group compared with 10.9% of controls (χ2(1,806)
= 1.95, P = 0.162)).






 Discussion

 This study is the first to follow-up a large cohort of primary school children
exposed to a natural disaster, using a matched control sample recruited as
children at the time of the original study, as well as being the largest
long-term longitudinal study to follow a disaster-exposed cohort from
childhood. Overall, the increased rates of lifetime and current ‘any anxiety
disorder’ and ‘any disorder’ in the bushfire-exposed participants were
relatively small, despite the fact that the bushfire-exposed children were
rated as more symptomatic than the controls by their parents following the fires.
Reference McFarlane, Policansky and Irwin23
 The enduring disadvantage of the disaster was also apparent in the
educational and occupational disadvantage of the bushfire-exposed group (online
Table DS1). However, a caveat of this later finding is that we did not
statistically control for the individual socioeconomic status of each child at
the time of the disaster as the comparison group was recruited by matching
indices of regional social advantage. In summary, the disaster appears to have
had only a small long-term effect on anxiety rather than depressive disorders,
despite the major losses of this community.
Reference McFarlane32



 These findings contrast to the higher rates of depression and anxiety following
the long-term studies of the Aberfan
Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 and Jupiter disasters.
Reference Bolton, O'Ryan, Udwin, Boyle and Yule9
 Interestingly, the current prevalence of anxiety and depressive
disorders in the bushfire-exposed participants and controls were similar to the
Australian community.
Reference Andrews, Henderson and Hall33
 The similar prevalence rates in the exposed and control groups are
likely to be as a result of the important effect of traumatic events, other
than disasters in the general community, as was the case in both groups. The
effect of non-disaster-related trauma has not been addressed in these previous
follow-up studies.

 There were no significant differences in the lifetime or 1-month prevalence of
PTSD between bushfire survivors and the unexposed controls in relation to their
self-nominated worst event, implying a degree of consistency in both groups
with respect to how they respond to trauma over time. The event most frequently
nominated by bushfire-exposed individuals as the worst event was a ‘natural
disaster’ (31.6%), but the remainder nominated another traumatic event, many
relating to motor vehicle accidents, which had generally occurred at an older
age. The association between multiple exposure to traumatic events and
increased prevalence and severity of PTSD, suggesting a cumulative risk model
arising from multiple trauma exposures, has been well validated in the literature.
Reference Green, Goodman, Krupnick, Corcoran, Petty and Stockton34,Reference Breslau, Peterson and Schultz35
 This effect was apparent in the bushfire-exposed participants who
nominated an event other than the bushfire as their worst lifetime event, with
this group having a greater risk of PTSD than the controls. This finding
highlights the importance of assessing other traumatic exposures in the
long-term follow-up of disaster-affected populations to get true prevalence
estimates of trauma-related psychopathology.

 Seventy-five per cent of the bushfire-exposed group still reported some degree
of distress in relation to the bushfires 20 years on. These distressing
intrusions, measured by the IES–R, which have been found to drive the
hyperarousal and avoidance PTSD symptoms in a group of emergency firefighters
exposed to the same disaster,
Reference McFarlane36
 may be indicative of an ongoing risk of dysregulated affect and arousal.
However, despite this distress, low rates of PTSD in relation to the bushfire
were observed in the bushfire-exposed participants, although the rates of
intrusive and hyperarousal symptoms were substantial (Table 3), indicative of subsyndromal PTSD. Only six of the
bushfire survivors (1.7% of those questioned in relation to the bushfire, 1.1%
of the entire sample) met full diagnostic criteria for lifetime PTSD in
relation to the fires. This is in stark contrast to other longitudinal studies,
which have reported lifetime rates of PTSD in disaster survivors that have
ranged from 34.0 to 51.5%.
Reference Green, Grace, Vary, Kramer, Gleser and Leonard7,Reference Yule, Bolton, Udwin, Boyle, O'Ryan and Nurrish8,Reference Morgan, Scourfield, Williams, Jasper and Lewis17
 The severity of the loss of life in the Aberfan and the Buffalo Creek
disaster may explain these differences but this was not the case in the
Jupiter sinking where four lives were lost.

 A methodological strength in this study is the use of a matched comparison
group collected at the time of initial recruitment because the significant
differences emerging in other studies may be as a result of the bias related to
the retrospective nature of the recruitment of the control populations.
Furthermore, the failure of previous studies to adequately assess non-disaster
trauma exposure in the exposed and control groups may have led to
underestimation of PTSD. Therefore future studies should explicitly assess PTSD
in the disaster-exposed group in relation to both a self-nominated worst
lifetime event and the disaster itself, in order to gain a more accurate
representation of the true effects of the disaster in the context of other
lifetime trauma.

 A series of other methodological issues require consideration in the
interpretation of these results. First, clinician administered measures, such
as those used in the previous studies of disaster victims, have more potential
for interviewer bias than the CIDI that was used in this study.
Reference Grayson, O'Toole, Marshall, Schureck, Dobson and Ffrench37
 This potential arises as a consequence of the flexibility for clinician
interpretation, which can lead to bias towards the hypothesised effect, similar
to the substantial bias found in unmasked clinician-rated assessments in
treatment trials.
Reference Schulz, Chalmers and Altman38,Reference Erdman, Klein and Greist39
 As a consequence, the previous studies may have had more potential for
bias in rating PTSD symptoms leading to finding the presumed association with
the disaster. Second, the higher rates of PTSD in the Aberfan study may have
been partly as a result of the use of ICD–10
40
 criteria, whereas the current study used DSM–IV criteria. The 12-month
PTSD prevalence rates using the ICD–10 criteria have been found to be double
those obtained with DSM–IV criteria.
Reference Peters, Issakidis, Slade and Andrews41,Reference Peters, Slade and Andrews42



 Third, in contrast to the Aberfan and Buffalo Creek follow-up studies, the
response bias issues in recruiting the sample were significantly less in our
study due to the interview of 65% of the original sample. A limitation of the
current paper arises from dealing with disaster exposure as being present or
absent rather that looking at the gradient of exposure, an issue that will be
addressed in further papers. Also, although the finding of social and economic
disadvantage in the disaster-affected group was consistent with the progressive
educational underachievement that emerged in the 2 years following the
disaster, future research should control for parental education and occupation
as well as the child's IQ at the time of the disaster. Finally, compensation
did not play a significant role
Reference Peters, Issakidis, Slade and Andrews41
 in the response of our sample. In contrast, the Buffalo Creek disaster
and the Jupiter samples were recruited in the course of their
legal action against the defendants.
Reference Sayer, Spoont and Nelson43



 In summary, this study provides some support for long-term effects of childhood
disaster on those exposed. Importantly, however, the effects are much more
subtle than has previously been reported and should be viewed through the lens
of the significant impact of other lifetime traumatic events. The lack of
differences between the disaster-exposed group and the comparison group do not
appear to be solely a result of the disaster having little effect on the
disaster-exposed group, but because of the overriding impact of other trauma in
both the control group and the survivors, and the unique methodology employed
in the current study to document this.
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 Table 1 Response rates for the entire sample
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 Table 2 Lifetime and point (1-month) prevalence rates for DSM–IV disorders in bushfire survivors and controlsa
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 Table 3 Number and proportion of participants satisfying each DSM–IV post-traumatic stress disorder (PTSD) diagnostic criteria in relation to bushfire and worst lifetime eventRelative risk (RR) of lifetime and current post-traumatic stress disorder (PTSD) in bushfire participants (in relation to the bushfire and a self-nominated worst lifetime event) and control participants (in relation to a self-nominated worst lifetime event)
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 Table 4 Relative risk (RR) of lifetime and current post-traumatic stress disorder (PTSD) in bushfire participants (in relation to the bushfire and a self-nominated worst lifetime event) and control participants (in relation to a self-nominated worst lifetime event)

 

 

 [image: Supplementary material: PDF] McFarlane and Van Hooff supplementary material
 Supplementary Table S1


 [image: Download McFarlane and Van Hooff supplementary material(PDF)] 
     
         
         
             
             
        
    



 
 
  

  
 
PDF
43.6 KB





      
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	111
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
111




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Brewin, Chris R.
Karam, Elie G.
and
McFarlane, Alexander C.
2011.
Post‐Traumatic Stress Disorder.
p.
35.


	CrossRef
	Google Scholar






2011.
Current World Literature.
Current Opinion in Psychiatry,
Vol. 24,
Issue. 1,
p.
78.


	CrossRef
	Google Scholar






Galvez, Juan Francisco
Thommi, Sairah
and
Ghaemi, S. Nassir
2011.
Positive aspects of mental illness: A review in bipolar disorder.
Journal of Affective Disorders,
Vol. 128,
Issue. 3,
p.
185.


	CrossRef
	Google Scholar






Laugharne, Jonathan
Van de Watt, Gill
and
Janca, Aleksandar
2011.
After the fire: the mental health consequences of fire disasters.
Current Opinion in Psychiatry,
Vol. 24,
Issue. 1,
p.
72.


	CrossRef
	Google Scholar






Johannesson, Kerstin Bergh
Lundin, Tom
Fröjd, Thomas
Hultman, Christina M.
and
Michel, Per-Olof
2011.
Tsunami-exposed Tourist Survivors.
Journal of Nervous & Mental Disease,
Vol. 199,
Issue. 3,
p.
162.


	CrossRef
	Google Scholar






Galletly, Cherrie
Van Hooff, Miranda
and
McFarlane, Alexander
2011.
Psychotic symptoms in young adults exposed to childhood trauma—A 20year follow-up study.
Schizophrenia Research,
Vol. 127,
Issue. 1-3,
p.
76.


	CrossRef
	Google Scholar






Najarian, Louis M.
Sunday, Suzanne
Labruna, Victor
and
Barry, Ilana
2011.
Twenty-year follow-up of adults traumatized during childhood in Armenia.
Journal of Affective Disorders,
Vol. 135,
Issue. 1-3,
p.
51.


	CrossRef
	Google Scholar






Boe, Hans Jakob
Holgersen, Katrine H.
and
Holen, Are
2011.
Mental Health Outcomes and Predictors of Chronic Disorders After the North Sea Oil Rig Disaster.
Journal of Nervous & Mental Disease,
Vol. 199,
Issue. 1,
p.
49.


	CrossRef
	Google Scholar






Pfefferbaum, Betty
Noffsinger, Mary A.
and
Wind, Leslie H.
2012.
Issues in the Assessment of Children's Coping in the Context of Mass Trauma.
Prehospital and Disaster Medicine,
Vol. 27,
Issue. 3,
p.
272.


	CrossRef
	Google Scholar






McFarlane, A. C.
and
Williams, Richard
2012.
Mental Health Services Required after Disasters: Learning from the Lasting Effects of Disasters.
Depression Research and Treatment,
Vol. 2012,
Issue. ,
p.
1.


	CrossRef
	Google Scholar






Masten, Ann S.
and
Narayan, Angela J.
2012.
Child Development in the Context of Disaster, War, and Terrorism: Pathways of Risk and Resilience.
Annual Review of Psychology,
Vol. 63,
Issue. 1,
p.
227.


	CrossRef
	Google Scholar






Mills, Vanessa
Van Hooff, Miranda
Baur, Jenelle
and
McFarlane, Alexander C.
2012.
Predictors of Mental Health Service Utilisation in a Non-Treatment Seeking Epidemiological Sample of Australian Adults.
Community Mental Health Journal,
Vol. 48,
Issue. 4,
p.
511.


	CrossRef
	Google Scholar






Vermetten, Eric
and
Lanius, Ruth A.
2012.
Neurobiology of Psychiatric Disorders.
Vol. 106,
Issue. ,
p.
291.


	CrossRef
	Google Scholar






Wang, Chong-Wen
Chan, Cecilia L. W.
and
Ho, Rainbow T. H.
2013.
Prevalence and trajectory of psychopathology among child and adolescent survivors of disasters: a systematic review of epidemiological studies across 1987–2011.
Social Psychiatry and Psychiatric Epidemiology,
Vol. 48,
Issue. 11,
p.
1697.


	CrossRef
	Google Scholar






Isaranuwatchai, Wanrudee
Coyte, Peter C.
McKenzie, Kwame
and
Noh, Samuel
2013.
Impact of the 2004 Tsunami on Self-Reported Physical Health in Thailand for the Subsequent 2 Years.
American Journal of Public Health,
Vol. 103,
Issue. 11,
p.
2063.


	CrossRef
	Google Scholar






Goodhew, Freya
Van Hooff, Miranda
Sparnon, Anthony
Roberts, Rachel
Baur, Jenelle
Saccone, Elizabeth J.
and
McFarlane, Alexander
2014.
Psychiatric outcomes amongst adult survivors of childhood burns.
Burns,
Vol. 40,
Issue. 6,
p.
1079.


	CrossRef
	Google Scholar






McFarlane, Alexander C
2014.
PTSD and DSM-5: unintended consequences of change.
The Lancet Psychiatry,
Vol. 1,
Issue. 4,
p.
246.


	CrossRef
	Google Scholar






Masten, Ann S.
2014.
Global Perspectives on Resilience in Children and Youth.
Child Development,
Vol. 85,
Issue. 1,
p.
6.


	CrossRef
	Google Scholar






McDermott, Brett
Cobham, Vanessa
Berry, Helen
and
Kim, Bungnyun
2014.
Correlates of persisting posttraumatic symptoms in children and adolescents 18 months after a cyclone disaster.
Australian & New Zealand Journal of Psychiatry,
Vol. 48,
Issue. 1,
p.
80.


	CrossRef
	Google Scholar






Karam, Elie G.
Fayyad, John
Karam, Aimee N.
Melhem, Nadine
Mneimneh, Zeina
Dimassi, Hani
and
Tabet, Caroline Cordahi
2014.
Outcome of Depression and Anxiety After War: A Prospective Epidemiologic Study of Children and Adolescents.
Journal of Traumatic Stress,
Vol. 27,
Issue. 2,
p.
192.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Turkey
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Impact of childhood exposure to a natural disaster on adult
mental health: 20-year longitudinal follow-up study








	Volume 195, Issue 2
	
Alexander C. McFarlane (a1) and Miranda Van Hooff (a1)

	DOI: https://doi.org/10.1192/bjp.bp.108.054270





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Impact of childhood exposure to a natural disaster on adult
mental health: 20-year longitudinal follow-up study








	Volume 195, Issue 2
	
Alexander C. McFarlane (a1) and Miranda Van Hooff (a1)

	DOI: https://doi.org/10.1192/bjp.bp.108.054270





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Impact of childhood exposure to a natural disaster on adult
mental health: 20-year longitudinal follow-up study








	Volume 195, Issue 2
	
Alexander C. McFarlane (a1) and Miranda Van Hooff (a1)

	DOI: https://doi.org/10.1192/bjp.bp.108.054270





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















