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Abstract This study investigated the prevalence of
mental health problems after a major bushfire in Aus-
tralia and examined the validity of the General Health
Questionnaire (GHQ) (Goldberg 1978) against the
Anxiety, Affective and Post-Traumatic Stress Disorder
modules of the Diagnostic Interview Schedule (DIS;
Robins et al. 1981). Study 1 was carried out 12 months
after the Ash Wednesday bushfires and sought to in-
clude all the victims of the fires. Study 2 was conducted
20 months after the fires and included a sample of
victims who had experienced major losses in the fires.
Twelve months after the fires, 42% (n = 1,526) of the
victims were defined as a potential psychiatric case
using the GHQ. This rate indicated a significantly
greater level of morbidity than found in communities
that have not experienced a natural disaster. Twenty
months after the fires, 23% (n = 43) were defined as
“cases”. The 28-item GHQ was found to be a valid
mstrument for defining the presence of psychiatric dis-
order in a disaster-effected community. The findings
demonstrated that lasting psychiatric morbidity is as-
sociated with natural disasters.

Introduction

Studying the impact of natural disasters provides in-
formation about the role that traumatic life events play
in the onset and maintenance of psychiatric illness (Gist
and Lubin 1989; McFarlane 1985). In particular, if
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a significantly increased level of chronic morbidity can
be demonstrated, a substantial case can then be made
for instigating prevention programmes (Raphael 1980).
However, although many disasters have been studied,
controversy continues as to whether these events have
a long-term impact on the mental health of the affected
communities {Norris and Uhl 1993).

Conclusions about the long-term effect of natural
disasters have been limited by several key problems.
First, until recently, a paucity of information about the
prevalence of psychiatric disorders in the general com-
munity meant that it was difficult to determine the
degree of association between natural disasters and
mental health. Epidemiological studies that use struc-
tured diagnostic interview methods now highlight the
high incidence of mental health problems in the general
community. Such studies indicate that 20-29% of the
general community are likely to have a psychiatric
disorder over a 6-month period (Robins and Regier
1991; Kessler et al. 1994; Clayer et al. 1995). Self-report
measures of mental health, such as the General Health
Questionnaire (GHQ), show that between 16%
(Finlay-Jones and Burvill 1977) and 31% (Klugman
1975) can be considered psychiatric “cases”.

Second, the high rate of trauma reported in com-
munity studies further complicates the task of isolating
the impact of a specific natural disaster. For example, it
has been found that 69% of the community experience
at least one traumatic event in their lifetime (Norris
1992) and that between the age of 21-30 years this
figure is 39% (Breslau et al. 1991). However, despite the
reportedly high rate of traumatic events, the prevalence
of posttraumatic stress disorder (PTSD) is relatively
low, falling between 1% and 9.2% in general studies
(Helzer et al. 1987; Davidson et al. 1991; Breslay et al.
1991) to a rate of 12.3% reported in a community
sample of women (Resnick et al. 1993).

Third, the rates of disorder are influenced by
methodological issues such as non-representative sam-
ples, timing of the research and diagnostic instruments.
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For example, a 14-year follow-up of the Buffalo Creek
disaster found that 25% met the criteria for a current
diagnosis of PTSD and that 59% had a lifetime PTSD
disorder (Green et al. 1992). Eight months after the
Armero disaster in Colombia (Lima et al. 1991) it was
found that 70% of the study population (n = 102) had
a positive DSM 11l diagnosis and that 42% met the
criteria for PTSD. However, neither study was repre-
sentative of the disaster population; the Green et al.
(1992) sample was based on victims seeking damages
through litigation and the Lima et al. (1991) subjects
were recruited from a disaster relief camp. High rates of
disorder have been reported when representative sub-
groups of victims are studied. For example, the level of
morbidity in firefighters 4 months after a major bush-
fire remained almost unchanged at 29 months, with
21% of the firefighters continuing to experience im-
agery of the disaster in a way that interfered with their
lives (McFarlane 1986 a). The unrepresentative nature
of many studies, however, limits the generalisability of
such findings (Green 1982). Shore et al. (1986) ad-
dressed this problem by systematically sampling sev-
eral populations who had decreasing levels of exposure
to the Mt. St. Helen’s volcanic disaster. Disorder onset
rates for high exposure subjects were 11% for males
and 21% for females compared with control rates of
0.9% and 1.9%, respectively (Shore et al. 1986) 38-42
months after the disaster.

This paper reports two studies that sought to mini-
mise these methodological problems. Study 1 aimed to
address the problem of unrepresentative sampling by
studying the prevalence of psychiatric morbidity in all
the registered victims of the disaster. The existence of
a detailed register established by community and gov-
ernment agencies meant that the whereabouts of all the
victims of the disaster was documented and validated
for statutory purposes. Furthermore, the 28-item GHQ
was used to provide an index of the mental health of the
disaster population. This instrument is a measure of
general psychopathology and takes account of the ob-
servation that PTSD is only one of the psycho-
pathological consequences of trauma (Yehuda and
McFarlane 1995). In addition, the data from several of
the major epidemiological studies that have used the
GHQ were used for comparison of prevalence rates
with this sample.

Study 2 aimed to validate the GHQ against the
Anxiety Disorder, Affective Disorder and PTSD mod-
ules of the Diagnostic Interview Schedule (DIS) in
a sample of victims who had experienced major losses
as a result of the fires. These data were collected 20
months after the fires. As the meaning of a raised
symptom Sscore in proximity to an event is not only
difficult to interpret (McFarlane 1985) but also cannot
be seen to be indicative of clinically significant disorder
(Tennant et al. 1981), the inclusion of 12-month and
20-month follow-up data adds important information
about the long-term effect of the disaster.

Method

The Ash Wednesday bushfires of 16 February 1983 devastated large
areas of southeastern Australia. It claimed 28 lives and resulted in
injuries to more than 1,500 people, of whom 85 were hospitalised
because of the severity of their burns and heat exhaustion. While 385
homes were destroyed, many more were damaged. Nearly 1,000
rural properties were affected by the fires and 10,000 km of fencing
was destroyed. Some 560 vehicles were destroyed and sheep and
cattle losses exceeded 250,000. Extensive damage to national parks
occurred and one-quarter of the commercial forests in the state were
burnt. An estimate of the cost of property losses exceeded Australian
$200,000,000. At the time when this study was conducted, much of
the reconstruction work was still continuing.

Study 1
Subjects

A government department, responsible for community welfare in
South Australia, made available its master file of all people who had
either registered with the Red Cross immediately following the fires
or sought financial assistance from government agencies. A protocol
that ensured the confidentiality of registrants was maintained, with
all names and addresses computer selected and all questionnaires
posted by the government agency. One week after the first anniver-
sary of the disaster, two copies of the study questionnaire were
mailed to 2,254 households together with the request that two adults
should complete one copy each. Of the potential respondent house-
holds, 280 could not be contacted because their address was un-
known to Australia Post, reducing the number of households
surveyed to 1,974. A reminder letter was sent out 3 weeks later and
the media publicised the study.

Instruments

Demographic information about the subjects and an inventory
rating the impact of the disaster were collected. The 28-item GHQ
was used (Goldberg 1978) as the measure of psychiatric health and
included four subscales, somatic, anxiety, social dysfunction and
depression. Similar subscales have been demonstrated in a replica-
tion study (Burvill and Knuiman 1983) and the validity has been
tested (Koeter 1992; Henderson et al. 1981).

Comparison groups

To provide comparison with the bushfire victims, a group of 100
non-bushfire subjects completed the 28-item GHQ. This sample
comprised employees of a large government department who were
matched with the bushfire sample for sex and age. In the absence of
prevalence data collected from the disaster victims before the bush-
fire, nine prevalence studies of psychiatric morbidity in Australia
that have used the GHQ were used for comparison groups (Carr
et al. 1991; Australian Bureau of Statistics 1978; Klugman 1975;
Shiraer and Armstrong 1978; Henderson et al. 1979; Andrews et al.
1977; Finlay-Jones and Burvill 1977). As none of these studies had
specifically used the 28-item GHQ, this made direct comparisons
between the 12- or 20-item and 28-item prevalence open to some
uncertainty (Burvill and Knuiman 1983). Therefore, the raw data
were obtained from a large community study conducted in Western
Australia (Finlay-Jones and Burvill 1977) and the caseness rates
were calculated for the 28-item GHQ using a 4/5 cut-off (n = 2,324).
The effect of using the 12-item with a 1/2 cut-off as against the



28-item with a 4/3 cut-off could therefore be ascertained. The data
from the Perth community study also allowed a comparison of this
population with a disaster-affected group on the four subscale
scores.

Study 2
Subjects

Eighty victims who had sustained major losses in the disaster were
randomly selected from the master register and contacted by the
government welfare agency. Subjects were selected according to the
following criteria; (1) first-degree relative killed in the disaster, (2)
home destroyed, (3) suffered major property losses affecting income
and/or, {4) sustained severe injury in the disaster.

Instruments

Each subject completed the 28-item GHQ and was administered the
DIS by a trained interviewer. It was speculated that in such a popu-
lation the ability of the GHQ to distinguish ongoing social distress
and psychiatric disorder would be especially tested. Thus, the GHQ
was validated against the DIS to ensure that the GHQ was detecting
diagnosable psychiatric disorder and not continuing social disad-
vantage and distress due to the impact of the disaster. Furthermore,
the possibility existed that the chronicity of disorder in this popula-
tion could lead to an unacceptably high rate of false-negatives
because the wording of the GHQ asks subjects to judge their current
psychological state against how they might usually be (Goodchild
and Duncan-Jones 1981).

Results
Study 1
The sample and impact of the disaster

Demographic information about the population is pre-
sented in a previous report (Clayer et al. 1985). A total
of 1,023 households replied, with a double response
being received from 503, resulting in 1,526 question-
naires being returned. The response rates included 21
(25%) of the 85 people who were admitted to hospital,
11 people who had a first-degree relative killed (max-
imum 39%) and 261 of the 385 homes destroyed (the
equivalent of 45% return rate, allowing for two ques-
tionnaires being returned from 49% of the responding

Table 1 GHQ data for the Ash
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households). In addition, 143 (9%) reported the death
of close friends, with 27 (2%) of the victims having lost
three or more friends. Property damage, including the
loss of homes, was experienced by 1,159 (76%) of the
victims and another 347 (23%) had their property
threatened but had defended it successfully. The prop-
erty damage had affected the livelihood of 836 (55%) of
the respondents, with 493 farmers having had livestock
killed.

Psychiatric morbidity

The mean GHQ score for the total sample was 5.6
(SD = 6.8) and 42% were defined as probable cases
using Golberg’s recommended 4/5 cut-off. On the total
score, significantly more women were defined as cases
(46%) than were men (37%, y* = 12.3; p < 0.001). On
the subscale scores, women demonstrated significantly
higher levels of morbidity except on the social dysfunc-

tion scale (Table 1).

Comparison with other epidemiological data

Table 2 presents a comparison of Australian epi-
demiological studies that have used the GHQ. The
results show that the disaster victims had significantly
higher levels of psychiatric morbidity than any of the
previously surveyed communities, with probable dis-
order ranging from 13% to 31% for men and from 19%
to 36% for women. This level of morbidity ranged from
1.2 to 2.8 times greater for men and from 1.3 to 2.4
times greater for women. It was also found that the
results pertaining to the Newcastle earthquake (Carr
et al. 1991) are lower than those found in the bushfire
sample.

However, as indicated in Table 2, the version of the
GHQ varied between the epidemiological studies. Us-
ing the original data tape of the Perth community data,
a caseness rate of 21% was calculated using a 4/5
cut-off with the 28-item version. This compared with
a caseness rate of 21% using a 1/2 cut-off with the
12-item version and a caseness rate of 17% using a 3/4
cut-off with the 20-item version. Thus, the 12-item
version of the GHQ would appear to give similar

Wednesday bushfire victims GHQ Males Females Comparison of male
(n = 744) (n =704) and female scores
Mann-Whitney U test

Mean SD Mean SD

Somatic 1.4 (1.9) 1.8 (2.2) 247,828*

Anxiety 1.8 (2.9) 2.4 (2.6) 241,953*

Social dysfunction 1.3 (2.0) 1.5 (2.2) 261,501

Depression 0.4 (1.2) 0.7 (1.5 247,354%*

Total score 49 (6-3) 6.4 (7.1) 233,045%

*P <0001
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Table 2 Comparison of GHQ caseness rates between Ash Wednesday bushfire victims and other large Australian epidemiological studies

Study GHQ (Cut-off) n Total Male Female
% % %
Ash Wednesday victims (South Austra- 28 4/35) 1,526 42 37 46
lia)
Comparison group (South Australia) 28 4/5) 100 14 6 8
Newecastle earthquake: more damage 12 (1/2) 2,115 29 i 2
(Carr et al. (1991): less damage 12 (1/2) 801 24 2 B
Australian Health Survey (Australian 12 (1/2) 25,354 28%* 2 2
Bureau of Statistics 1978)
Perth Community Sample 60 (11/12) 2,324 16%* 13%* 19%*
(Finlay-Jones & Burvill, 1977) 28 (4/5) 2,324 21 2 2
St Mary’s Health Survey (Klugman 12 (1/2) 519 31%* 24¢ 36*
1975)
NSW Health Care Survey (Shiraer 12 1/2) 2,900 27%* 27x* 28**
& Armstrong 1978)
Gosford/Wyong District
Illawarra District 12 (1/2) 3,600 24%% 18%* 26%*
Botany Bay (Andrews et al. 1977) 20 (3/4) 863 24%* N 2
Canberra (Henderson et al. 1979) 12 (1/2) 735 30%* 31%* 30% *

*Data allowing breakdown by gender not available
P <001 (42, df = 1); **P < 0.001 (¢, df = 1)

prevalence estimates to the 28-item version. In contrast,
the 20- 30- (18%), 60-item (16%) forms gave slightly
lower prevalence estimates (Burvill and Knuiman
1983). Therefore, the error introduced by using different
versions of the GHQ in different comparison groups
does not appear to be major.

Comparison of bushfire sample and comparison sample
of subscales

When the Perth community 28-item GHQ data were
compared with the Ash Wednesday bushfire sample,
the bushfire group (42%) had twice the prevalence of
probable cases (y* = 148; P < 0.001). Both men (37%)
and women (46%) who experienced the bushfires were
more likely to be psychiatric cases than the Perth
sample of men (17%; x* = 69; P < 0.001) and women
(24%, y* =84; P <0.001). The increased symptom
scores in the disaster victims occurred on all four sub-
scales of the 28-item GHQ (Table 3). The women in the
Perth sample scored significantly lower than the disas-
ter-affected women on all the subscales. In contrast, the
men did not score significantly higher on the depres-
sion subscale. In general, the greatest increases
occurred on the anxiety subscale.

Study 2
The sample and impact of the disaster
The 43 subjects who agreed to be interviewed (response

rate = 54%), included 6 victims who had suffered the
death of a spouse or a child, 4 who had had a close

friend killed, 13 whose homes had been destroyed, two
who had sustained severe burns and 26 who had suf-
fered a major loss of income.

Psychiatric morbidity

Ten (23%) victims had a score of greater than 4 on the
28-jtem GHQ when interviewed 20 months after the
disaster. Six people were diagnosed as being currently
disordered according to the DIS, with five receiving
the diagnosis of PTSD, three of whom also had a major
depressive disorder, and a sixth subject had this latter
diagnosis alone. A detailed examination of the DIS
interviews revealed that on clinical grounds another
three subjects would have received a diagnosis of
a PTSD. Furthermore, two of these latter subjects had
subsequently been referred to the first author (A.McF")
for treatment of this disorder. Another six subjects
received a positive diagnosis of psychiatric disorder
that had begun after the disaster but had resolved
before the time of the interview with or without treat-
ment. The specificity of the GHQ was 86% and the
sensitivity was 83% using the strict DIS computer
scoring. If the clinical reclassification of PTSD based
on the referred diagnosis was imposed, the specificity
rose to 97% and the sensitivity to 89%.

Discussion

The results demonstrated that the prevalence of psychi-
atric morbidity 12 months after the Ash Wednesday
bushfires was double that reported in Australian
community studies that offer valid comparison data
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(Australian Bureau of Statistics 1978; Finlay-Jones and
Burvill 1977). The Gosford and Illawara communities,
for example, are demographically distinct populations,
being a commuter/retirement population on one hand
and an immigrant industrial labour force on the other
(Henderson et al. 1979). In addition, Henderson et al.
(1981) point out that the Canberra population had
abnormally high levels of neurotic symptoms and may
not represent an appropriate control sample. Further-
more, the high scores on the GHQ in the Canberra
population did not indicate substantial levels of psychi-
atric disorder when validated against the PSE, with
prevalence estimates of 7.0% being made for males and
11.0% for females (Henderson et al. 1979). In contrast,
study 2 indicated that the 28-item GHQ had a high
specificity of 86% for a positive psychiatric disorder.

It is difficult to compare the prevalence estimates
from this study with other disaster studies because of
differences in sampling procedures. For example, Maj
et al. (1989) compared rates of morbidity in general
practice attenders 4 years after an Italian earthquake
between people remaining in the affected community,
people who had to be relocated and a control sample.
The prevalence rates according to the 30-item GHQ
were 55.3%, 55.2% and 47.2%, respectively. An impor-
tant limitation of these data is that general practice
attenders are known to have increased rates of psychi-
atric morbidity, independent of whether their commun-
ity has been affected by a disaster. Similar problems
exist in interpreting the findings of Sethi et al. (1987)
that 22.6% of adult outpatients at government clinics
were suffering from mental disorders 4-6 months after
the Bhopal gas disaster in contrast to 17.7% in a gen-
eral health service setting. Such studies of select popu-
lations obviously do not allow community prevalence
estimates.

Shore et al. (1986) compared a control population
with groups who had low and high exposure to the Mt.
St. Helen’s volcanic eruption. Using the DIS, their data
suggested that 9% more men and 20% more women
had experienced a diagnosable psychiatric disorder in
the high exposure group compared with the controls in
the 3 years after the disaster. These levels of morbidity
are similar in magnitude to those observed in the vic-
tims of the Ash Wednesday bushfires. The losses of the
bushfire victims would have meant that most of them
would have been categorised as having a high exposure
using the Shore et al. (1986) criteria. The longitudinal
study of primary school children who had also experi-
enced the bushfire demonstrated a similar doubling of
probable caseness rates (McFarlane et al. 1987). The
results suggest, therefore, that a doubling of morbidity
can be anticipated in both adults and children follow-
ing a major disaster.

These findings are important because they demon-
strate the existence of a pattern of chronic posttrau-
matic morbidity that represents more than a pattern of
transient distress caused by the impact of the disaster.
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While each disaster presents a unique set of stressors
and care is therefore required in making generalisations
(Green 1982), the present findings support the hypothe-
sis that disasters have a substantial impact on the
mental health of the affected populations (Quarantelli
1985). In the present study, this level of morbidity
existed despite the fact that a special team of welfare
workers had been appointed to facilitate the provision
of disaster relief with minimal bureaucratic interfer-
ence. This team had face-to-face contact with all of the
registered victims of the disaster and provided crisis
intervention counselling to many families and indi-
viduals. As well, some victims had consulted a variety
of community and mental health providers. Thus, the
level of morbidity may have been decreased by these
interventions, stressing the size of the adverse impact of
these bushfires on the mental health of the affected
communities.

In addition, the low rates of divorced/single-parent
families and unemployed, as well as the relatively high
socioeconomic status of this sample are “protective”
factors that would be expected to lower the prevalence
rate of disorder in this community (Norris and Uhl
1993; Solomon and Canino 1990; Andrews et al. 1977).
It is suggested that these factors support the proposi-
tion that this population was not highly vulnerable in
terms of demographics, and that this may have de-
creased the difference in the levels of psychiatric mor-
bidity in the group in relation to the comparison stud-
ies. Rather, as previous work has shown (Carr et al.
1995), the extent to which people’s lives are disrupted
by the disaster and their perception of threat are parti-
cularly important “vulnerability” factors that explain
psychological distress and morbidity.

A response rate of 50% was achieved, which raises
questions about the 50% who did not respond and the
bias this may reflect in the data. This issue requires
careful consideration, however, the strict confidential-
ity that was maintained throughout this study made it
impossible to identify responders or non-responders
and examine further specific features of the sample.
Communications received from people who found the
questionnaires too upsetting to complete suggest that
the non-responding group may have been more ad-
versely affected by their disaster experiences. For
example, one respondent wrote “In the evening I can
still hear my mate when he was calling to me as he was
burning. Your paper stirs up these bad memories, so
you can understand why I don’t want to answer”
(Clayer et al. 1985). Furthermore, the under-representa-
tion in the survey sample of people who had sustained
major losses and had injuries suggested that vested
interest did not play a major role.

The timing of study 1, close to the anniversary of the
disaster, raises the possibility that the high rates of
morbidity represented an anniversary effect. However,
a longitudinal study of a group of fire-fighters involved
in containing this disaster has failed to demonstrate an

anniversary effect, rather demonstrating a lower rate of
morbidity at 12 months, in contrast to 4 and 29 months
after the disaster (McFarlane 1986a). It is suggested,
therefore, that an “anniversary effect” did not explain
the level of morbidity found in this study.

Whilst the level of psychiatric morbidity was in-
creased by the impact of the disaster, it is important to
note that the majority of the population were not so
affected as was the case after the Mt. St. Helen’s erup-
tion (Shore et al. 1986). Despite the fact that many
subjects were still coping with the practical and emo-
tional stresses of the ongoing effects of the disaster, the
findings showed that just over half of the population
had a low GHQ score ( < 4). This demonstrates that
the GHQ was not detecting a pattern of non-specific
emotional distress or “problems with living” due to the
disaster. Rather, it was a specific measure for the detec-
tion of diagnosable psychiatric disorder. Although this
disorder was chronic in most cases, the GHQ con-
tinued to accurately detect its presence, contrary to the
prediction of Goodchild and Duncan-Jones (1981).
Therefore, the GHQ proved to be a valid instrument
for defining the presence of psychiatric disorder in
a disaster-affected community.

In line with Breslau and Davis (1987), these findings
challenged the view that psychiatric disorder is highly
probable in people exposed to a major disaster. The
resilience of many people was partially demonstrated in
the sample interviewed for the validation of the GHQ
(study 2). Four of the six people who experienced the
loss of both next of kin and home had developed no
diagnosable PTSD. Therefore, it is important to em-
phasise the moderate size of the increased prevalence of
psychiatric morbidity in these disaster victims.

The validity of any conclusions drawn from these
data depends upon the GHQ’s ability to detect psychi-
atric morbidity. The validation study (study 2) in-
dicated that the specificity of 86% and sensitivity of
83% of the GHQ against the DIS were adequate, and
similar to the 12-item GHQ’s ability to detect PTSD
(McFarlane 1986 a). The results suggest that a score of
greater than 4 in this disaster-affected population was
a good predictor of clinically significant psychopathol-
ogy. Detailed scrutiny of the false-positive and false
negative cases, including a discussion with the inter-
viewers (a psychologist and a 4th-year medical student),
suggested that the GHQ was a more sensitive measure
of clinically significant PTSD than the PTSD module
of the DIS. This is in keeping with other studies that
suggest that the DIS may have a relatively low sensitiv-
ity for detecting anxiety disorders (Katon et al. 1987;
Folstein et al. 1985; Von Korff et al. 1987). Further-
more, the diagnosis of PTSD can be difficult because of
the predominance of physical symptoms and the tend-
ency of the sufferer to avoid a direct description of the
symptoms (McFarlane 1986 b), factors that are not well
catered for by the version of the PTSD section of the
DIS used in this study.



In conclusion, natural disasters have a substantial
impact on the mental health of affected populations.
Despite the provision of welfare teams to assist victims
and the finding that this population was not a demo-
graphically “vulnerable” group, a doubling of psychi-
atric morbidity was reported. At the same time, it is
important to recognise that just over half of the popula-
tion had low GHQ scores. This demonstrated the resil-
ience of many people who were affected by the fires,
even though many people were still reconstructing their
lives at the time of the study. These data raise the
obvious question about the aetiological relationship
between the impact of the disaster and the development
of subsequent disorder. This is relevant to the life events
literature (McFarlane 1985) investigating the role of
adversity in the onset of psychiatric disorder. One im-
portant question is the relationship between the pre-
existing psychiatric morbidity in a community and the
impact of a disaster. The disaster may both precipitate
new disorders and exacerbate or modify the symp-
tomatology of those who are already disordered.
Furthermore, the increased prevalence of psychiatric
morbidity after this disaster and its chronic nature
(McFarlane 1986 a) suggest that preventative services
may have an important role after such events. The
degree to which the disaster experience predicts mor-
bidity is an important question as it may define high
risk groups who deserve particular attention in any
preventative effort. These issues are investigated in an-
other paper.
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