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The Longitudinal Course of Posttraumatic Morbidity

The Range of Outcomes and Their Predictors

ALEXANDER C. MCFARLANE, M.B,, BS, FRAN.ZCP.!

This study examined the longitudinal course, over a 25-month period, of posttraumatic
morbidity in a group of 469 firefighters exposed to a bushfire disaster. The patterns of
posttraumatic morbidity were defined by the General Health Questionnaire. Contrary to
expectation, an acute pattern of morbidity was less common than the delayed-onset or
chronic forms. Predisaster variables were found to be as important in the onset and course
of the disorder as were the firefighters’ losses or extent of exposure to the disaster. These
data suggest that exposure to an extreme trauma is necessary but not sufficient to explain
the onset and pattern of posttraumatic morbidity.

DSM-III describes three separate forms of posttrau-
matic stress disorder (PTSD): acute, chronic and de-
layed (American Psychiatric Association [APA],
1980). However, there is little available information
about the relative frequency of the various types of
disorder following different stressors or about the
determinants and typical course of the different forms
of PTSD.

DSM-III contests that acute PTSD has a good
prognosis in the majority of cases and does not pro-
gress to the chronic form (APA, 1980). However, the
existing evidence from the available longitudinal stud-
ies is conflicting and incomplete. Three longitudinal
studies have examined the psychological impact of
cyclones. Two (Fairley et al., 1986, Parker, 1977)
found that most of the early morbidity resolved,
whereas Patrick and Patrick (1981) demonstrated that
87% of acute reactions became chronic. In a study of
the management of combat stress reactions, Solomon
and Benbenishty (1986) found that more than 50% of
the soldiers went on to develop chronic PTSD despite
acute treatment. Most of the accounts of delayed-
onset PTSD are clinical descriptions and, in the ab-
sence of any longitudinal cohort studies (La Guardia
et al.,, 1983), no conclusive statement can be made
about the frequency of this pattern of morbidity. How-
ever, a delayed pattern of psychological disability was
found in one longitudinal study of cyclone victims
(Patrick and Patrick, 1981). Thus, many unanswered
questions remain about the longitudinal course of
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posttraumatic morbidity and the relationship among
the three different types of PTSD.

There is similarly little information about the etiol-
ogy of the different types of PTSD. In one of the most
recent. summaries of the etiology and natural history
of PTSD, Green et al. (1985) have suggested that
three factors need to be taken into account: the nature
and intensity of the stressor, the characteristics of the
individual, and the characteristics of the recovery
environment. While acknowledging the ongoing de-
bate about the relative importance of the traumatic
event in contrast to premorbid characteristics in etiol-
ogy, they argue that the primary determinants of the
onset and outcome are the nature and intensity of
exposure to the triggering event (Green et al., 1983).
The paucity of knowledge about the typical course of
PTSD and factors that influence the maintenance of
symptoms has also led Green et al. (1985) to call for
longitudinal research examining these questions.
However, several methodological problems exist in
designing such studies.

Patient groups are unsuitable for such research;
they are an unrepresentative sample of PTSD suffer-
ers because many people with PTSD do not seek
treatment (Leopold and Dillon, 1963) and because
treatment is likely to alter the natural history of the
disorder. Equally, the establishment of adequate con-
trol groups has been a major weakness of much re-
search in PTSD (La Guardia et al., 1983). The possi-
bility of gaining financial compensation is another
factor that may influence the nature and course of
posttraumatic morbidity and therefore should ideally
not be a variable operating in any longitudinal study
(Lopez-Ibor et al., 1985).

The purpose of the present study was to investigate
the longitudinal course of posttraumatic morbidity
using a community sample exposed to a disaster—a
bushfire—that did not select subjects on the basis of
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being disordered. In this way the methodological prob-
lems described were circumvented.

From the evidence reviewed, three hypotheses were
tested:

1. Three forms of posttraumatic morbidity would be ob-
served, namely acute, delayed, and chronic. Some of
those with the chronic form of the disorder would have
a fluctuating course (Horowitz, 1976).

2. The acute form of morbidity would resolve in the ma-
jority of cases and the nature and intensity of the
disaster experience would be its major predictor, in
contrast to premorbid vulnerability factors.

3. The people with chronic posttraumatic morbidity would
have had the highest exposure and have sustained the
most losses. Also, personality factors and postdisaster
experiences would play a significant role in predicting
the chronic form of the disorder.

Setting

A bushfire disaster (McFarlane and Raphael, 1984)
occurred in South Australia on February 16, 1983,
which destroyed 2804 square kilometers of bush, graz-
ing land, orchards, and national parks. Several thou-
sand trained volunteer firefighters who lived within
and outside the fire-affected area were exposed to an
extreme level of danger for many hours without res-
pite. Three were killed, a number lost their homes,
others had their stock and farms destroyed, and many
were injured. Because of the voluntary nature of this
firefighting organization, none of these people was
seeking financial compensation for the psychological
trauma caused by the disaster.

Methods
Study Design

A four-stage longitudinal design was used. The
study was designed to commence 1 month after the
disaster. However, for logistical reasons and because
of the immediate problems of reconstruction after the
disaster, such as rebuilding the 10,000 kilometers of
farm fences that had been destroyed, the question-
naires were not distributed until 3 months after the
fire. They were returned a mean of 1 month later. A
subsample of firefighters was interviewed 8 months
after the fire to establish whether PTSD did occur
among the group, to validate the General Health Ques-
tionnaire (GHQ; Goldberg, 1972) as an instrument for
detecting PTSD (McFarlane, 1986), and to develop
the questionnaire for the subsequent stages of the
study.

The original sampling method (McFarlane, 1987)
and the selection criteria of the group who were inter-
viewed are to be described in detail elsewhere. At 11
and 29 months after the disaster, 469 firefighters who

had returned a usable response at 4 months were
mailed a questionnaire with a postage-paid envelope.
If the questionnaire was not returned within 3 weeks,
two subsequent reminders were sent.

Questionnaire Data

The stage 1 questionnaire consisted of an inventory
of the disaster, a brief life events inventory, the Impact
of Events scale (IES; Horowitz et al., 1979), and the
12-item GHQ. The inventory of the disaster docu-
mented the firefighters’ personal and property losses,
the nature and duration of the firefighters’ exposure
to the fire, and the type of injuries sustained. The
development of the disaster inventory, the scaling of
its components, and the life events inventory, which
was taken from that of Tennant and Andrews (1976),
have been described in another report (McFarlane,
1987).

The third component of the questionnaire was the
IES, which measures intrusion, i.e., intrusive-repeti-
tive images and thoughts, and avoidance, i.e., attempts
to dispel these images and thoughts. Four items (Table
4) were added to investigate the role certain types of
cognitive preoccupations can play in blocking the in-
tegration of traumatic memories. These had previ-
ously been described by Krupnick and Horowitz
(1981) and could be adapted for a questionnaire.

The final component was the 12-item GHQ (Gold-
berg, 1972), which, despite its brevity, has been found
to be a valid and sensitive measure of psychiatric
impairment in Australian populations (Henderson et
al,, 1981; Tennant, 1977). In this group of firefighters,
the GHQ was found to have a 90% specificity and a
78% sensitivity for identifying PTSD (McFarlane,
1986) using a cutoff between one and two for the
definition of disorder.

The 11-month questionnaire consisted of questions
examining the firefighters’ involvement in the fire-
fighting service during and after the disaster, the
recovery from injury sustained during the fire, the
nature, duration, and quality of imagery experienced
since the disaster, the methods used to deal with the
disaster and its memories, and the firefighter’s efforts
to obtain professional assistance for stress-related
problems since the fire. The details of these questions
are outlined in Tables 3 and 5. The brief life events
inventory, the IES with four extra items, and the
GHQ were readministered.

The 29-month questionnaire contained items doc-
umenting the firefighters’ exposure to the fires since
the previous stage, the characteristics of continuing
posttraumatic imagery, and past history of seeking
professional help for psychological problems before
the disaster. Where possible, the same questions as at
the 11-month stage were administered; details are



32 MCFARLANE

reported in Table 6. As well as including the brief life
events inventory, the IES with extra items, and the
GHQ, the Eysenck Personality Inventory (EPI;
Eysenck and Eysenck, 1964) was administered. This
personality measure has been found to be acceptable
and reliable in Australian populations (Henderson et
al., 1981). The prefix asked the subjects to answer the
EPI according to the way that they saw themselves
before the disaster. This procedure minimized their
current symptoms confounding their responses to this
test of trait phenomena.

Statistical Analysis

Only the data for the 315 (67%) firefighters who
had returned completed questionnaires on all three
occasions were analyzed. This group was representa-
tive of the original sample as no longitudinal response
bias was found between those defined as cases and as
noncases by the GHQ (McFarlane, 1986). Initially, no
assumption was made about the existence of acute,
chronic, and delayed-onset patterns of morbidity; in-
stead eight groups were defined according to the sub-
jects’ GHQ score at 4, 11, and 29 months (Table 1).
The subjects, who were not disordered on any occa-
sion, formed an unbiased control group of people
exposed to the same trauma.

The scaled variables were compared using one-way
analysis of variance with Scheffé’s procedure. The
categorical data were examined using x? analysis (with
Yates correction where appropriate) (SPSS Inc.,
1983). The not disordered group was compared with
all the disordered subjects in one group (df = 1) and
only if this analysis was significant (p < .01) were the
separate disordered groups compared with the not
disordered group. To further reduce the potential for
type 1 error in these multiple categorical comparisons,
a probability level of .01 was chosen to designate
significance. The data were analyzed using the Statis-
tical Package for Social Sciences (SPSS Inc., 1983).

Because of the possible covariance of a number of
the variables, the data were further analyzed using
discriminant function analysis. The variables were
chosen for these analyses if they had been found to be
significant on univariate analysis or were of theoreti-
cal interest and were not confounded measures of
disorder. The three types of posttraumatic morbidity
defined by DSM-III (delayed onset, acute, and chronic
as defined in Table 1) were simultaneously compared
with the no disorder group (Table 8).

Results
Sample

At the beginning of the study, the mean age of the
firefighters was 35.1 + 10.6 years; 74% were married

and 88% were Australian born. The return rate was
84% (N = 395) at 11 months and 72% (N = 337) at
29 months.

Disaster-Related Experience

The individual experience of the disaster varied
widely. Twenty-three percent of the sample suffered
some degree of property damage, often affecting their
livelihood. None of the subjects had lost a first-degree
relative, although 7% had experienced some bereave-
ment due to the death of a more distant relative, fellow
firefighter, or close friend. The mean duration of time
spent fighting the fire was 15.6 hours and during that
time 20% believed they came close to dying. Forty-
one percent had to protect themselves from the fire
using emergency procedures, demonstrating how little
control they had over the inferno. Of the 26.6% in-
jured, 12% were hospitalized. During the blaze 20.6%
stated that they came close to panic or panicked.

Prevalence of Psychological Morbidity and Different
Outcomes

When the prevalence of cases was calculated in the
total population using the cutoff between one and two
on the 12-item GHQ, 32% qualified as cases at 4
months, 27% at 11 months, and 30% at 29 months
after the disaster. The various combinations of being
disordered and not disordered at 4, 11, and 29 months
are indicated in Table 1 and seven patterns of post-
traumatic morbidity were defined. Only 49.8% of the
sample who responded on all three occasions were not
disordered at some time, whereas 10.3% were disor-
dered on all three occasions.

Determinants of Longitudinal Course

The seven patterns of posttraumatic morbidity (Ta-
ble 1) were then examined on four sets of etiological
variables. The significant results are summarized in
Table 7.

TABLE 1
Longitudinal Course of Posttraumatic Morbidity: Definition of
Range of Outcomes and Their Prevalence Calculated According to
GHQ Classification (Case = GHQ > 1, = 2) (N = 315)
Case Case Case
Disorder Pattern at 4 at 11 at 29

Months Months Months Frequency
No disorder group No No No 50.2 158
Acute group Yes No No 9.2 29
Chronic groups 21 66
Persistent chronic Yes Yes Yes 10.2 32
Resolved chronic Yes Yes No 5.7 18
Recurrent chronic Yes No Yes 5.1 16
Delayed-onset groups 19.7 62
Persistent No Yes Yes 3.2 10
11 month only No Yes No 5.4 17
29 month only No No Yes 11.1 35
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14.16***

1.45

23.51***

10.50 1.25

3>1,2 4
and 7

3.27**
3>1

1.85

Group difference using
Scheffé’s procedure

* N values may vary slightly in individual calculations due to missing data.

*X +SD.
° Never, rarely, vs. sometimes, often.

4 x% df 1 used for analyses.
¢ Numbers in parentheses, N.

*P=< .0l
*** P < .001.

Predisaster and trait measures. Age did not predict
outcome (Table 2). Adverse life events before the fire
were reported significantly more commonly only by
the persistent chronic disorder group, who were also
the only group to score significantly higher on trait
neuroticism when compared with normal subjects.

A tendency to avoid thinking through problems was
demonstrated by the acute (xZ = 7.19 df 1, p = .007),
persistent chronic (x% = 14.02, df 1, p = .000), resolved
chronic (x% = 6.85, df 1, p = .009), and 11-month (x?
= 8.04, df 1, p = .004) delayed disorder groups. A
history of treatment for psychological disorder before
the disaster was reported by the fluctuating chronic
(x* = 9.34, df 1, p = .001, the resolved chronic (x* =
6.91, df 1, p = .009), and the persistent chronic groups
(x? = 14.14, df 1, p = .000).

Disaster experience. The recurrent chronic group
was the only group that had a significantly more
intense experience of the fire, having sustained greater
property losses than the no disorder group (Table 3).
Although exposure varied significantly between the
groups, Scheffé’s procedure could not identify the
most exposed groups.

Four-month state measures. The persistent and re-
current chronic groups were the only firefighters ex-
periencing higher levels of imagery at 4 months (Table
4). A trend existed for the fluctuating chronic (x* =
5.53, df 1, p = .02) and the persistent chronic (x* =
4.19, df 1, p = .04) to report a greater fear of another
fire occurring.

Eleven-month measures. The persistent chronic
group were experiencing significantly more imagery
(IES score) than the not disordered group (Table 5).
All groups were equally likely to have discussed their
thoughts with their confidants. The persistent chronic
group also reported more adversity since the fire. No
group was more likely to have sought professional
treatment, suggesting that this factor had not influ-
enced the comparative course of morbidity between
the groups.

Twenty-nine-month measures. Exposure to subse-
quent fires did not differentiate the outcome of any of
the groups (Table 6). The persistent delayed-onset (x?
= 32.79, df 3, p = .000), persistent chronic (x* = 25.65,
df 3, p = .000), and resolved chronic (x* = 15.67, df 3,
p = .003) groups were all significantly more distressed
by television reminders of the fire. The persistent
chronic disorder group was again the only group to
have reported an increased frequency of life events
between 11 and 29 months. Treatment had not been
sought more frequently by the group during this
period. The level of imagery and its avoidance re-
mained significantly higher (IES score) in the persist-
ent chronic group only.

Discriminant function analysis. When the determi-
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nants of the acute, chronic, and persistent delayed-
onset and not disordered subgroups were examined,
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loss was the only disaster-related variable contributing
significantly to any of the functions in contrast to the
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(Table 7). The existence of these seven different pat-
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frames, emphasizing the fluctuating nature of symp-
toms in the chronic group.

Predictors of Outcome

One justification for the validity of PTSD as an
independent diagnostic entity is that exposure to an
extremely traumatic event is the major etiological
factor, with the role of predisposing premorbid factors
being less important (Horowitz, 1973). However, this
study found that the recurrent chronic disorder group
(10% of those who were disordered) were the only
firefighters to have experienced significantly greater
losses, exposure, injury, or perceived threat. In con-
trast to the findings of Green et al. (1983) these factors
did not predict a persistent or resolved chronic course.

These data suggested that, following an extreme
stressor, different patterns of posttraumatic morbidity
may be partially predicted by the combination of four
predisaster variables (Table 2): adversity before the
event, neuroticism, a history of treated past psycho-
logical disorder, and the tendency to avoid thinking
through unwanted or negative experiences. A pattern
of persistently chronic morbidity seems to be predicted
when all four variables operated together. The re-
solved and recurrent chronic groups were similar, ex-
cept that the recurrent groups did not avoid thinking
about problems (Table 7). These groups appeared to
have been vulnerable, as they had a past history of
psychological treatment, but may have had a different
course from the persistently chronic groups because
they did not have the same degree of neuroticism. The
prolonged impact of the greater level of property loss
in the recurrent chronic group may have combined
with their past history of psychological disorder to
cause a return of their symptoms at 29 months. Thus,
in contrast to neuroticism and “avoidance” as a char-
acter trait, a past history of treated psychological
symptoms may not be a major risk factor, unless the
individuals’ experiences of the disaster were particu-
larly extreme.

The delayed-onset group was of particular interest
because these firefighters seemed to have initially
contained the experience of the disaster. The discrim-
inant function analysis suggested that they had been
more likely to use the support of their fellows and
attend debriefings, thereby minimizing their distress
in the immediate postdisaster period. Rather, their
disorder seemed to have grown out of the failure of
these attempts to resolve their experience. This failure
to “work through” their traumatic memories may have
been due to the influence of other vulnerability factors.
In contrast, the acute disorder group was characterized
in the discriminant function analysis by the tendency
to avoid debriefings and to shun the support of col-
leagues. Hence, their acute symptoms may have oc-
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curred because they failed to discuss their experience
in the immediate postdisaster period. I hypothesized
that they did not become chronic because of the ab-

igi%gi 2 g o n sence of other vulnerability factors operating.
82988 = 8 °° This study did not examine how the role of being a
- firefighter influenced the pattern, prevalence, or etiol-
ogy of psychological morbidity in contrast to other
0nl%al ¥ & = victims of the disaster. However, in another study, the
TRHRAR n ow &% GHQ was used to examine all the registered disaster

[~

@e ; § ;; ; 2 A victims 12 months after the disaster and 37% of the
men in that group were defined as “cases,” in contrast
® to 27% in the 11-month stage of this project (Clayer
:: et al., 1985). The lower prevalence of disorder in the
SIS58I 2 % o firefighters could be interpreted in several ways. On
;g:ﬂ ;: ° ; gl one hand, they may have been an unusually psycho-
e e :‘: logically healthy group who volunteered for commu-
o nity service. On the other, their active role in trying

to contain the disaster may have lessened their degree
of traumatization. However, many of the victims, par-

E8EZ8E € € g ticularly the farmers, also took an equally active role
NN MO [ (=3 - . - . . . . .
i in protecting their property, indicating that this role

was not unique to the firefighters.

Recall Problems in PTSD
2282%s 5 8 =
zeo8Zg 2 2 = Many studies of PTSD in war veterans (Foy et al.,
1984; Laufer et al., 1984; Lund et al., 1984) and dis-
aster victims (Lindy et al., 1981) retrospectively have
attempted to establish the intensity of exposure to the
traumatic event. This investigation demonstrated that
8 5888z & 8 8 a major difference can occur in the retrospective recall
SSEL2g - o S of the event between the disordered and not disordered
=~ 2 © O uw [ . . . .
groups. In particular, the frequency of injury in these
d firefighters was recorded at both 4 months and 11
Sssass s '§, months. In the persistent and resolved chronic groups,
Noanco § o 4 the reported frequency of injury due to the fires had
R remained unchanged over this period of 7 months. In
52' ; contrast, only 43% (13 of 30) of firefighters in the not
8c8ses & B '§ §8 disordered group who reported being injured in the
TXNSBR & 8 § £ 8 fire at 4 months also reported being injured in the fire
It 2 when asked at 11 months.
snga55s o & o> Thus a significant falloff occurred in the reporting
o EsSS @ o E § E of some components of the disaster in those who were
3 £4 not disordered in contrast to the victims who had
2auRes 5 8 = :fg chronic PTSD over the relatively short interval of 7
- %% 5 months. Hence any investigation examining the etiol-
252 g ogy of PTSD that does not collect quantitative data
g ) % ggg about the event within very close proximity to the
£28% = g i.g S EE event may exaggerate the size and nature of the as-
. £ g £3 3.8, 83|89 §'§'§ = sociation between the stressor and disorder because of
4 gSoz 858EgeS(gEaZ 28 lower rates of recall by the not disordered group. This
E 3%E: 7zRavie|§ESSiY : .
dsEc5f 2EEEl95 (33 vis may explain some of the current emphasis (Green et
2&8 5 S88888¢8s grz 2o xx2e} al., 1985) in the literature about the importance of the
Aaddss & & %O event in PTSD.
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This problem of inaccurate recall may similarly
have caused the persistent chronic group to report
more adverse events before the disaster and during
both postdisaster periods (Table 7). However, this
finding could be interpreted in two other ways. First,
life events may only contribute to the morbidity in
the persistent chronic group. Second, the persistent
chronic disorder subjects may experience more adverse
life events because these events were caused by their
disorder. Thus these data emphasize the complexity
of the possible associations between the onset of psy-
chiatric illness and reported life events without allow-
ing any firm conclusion.

Re-exposure and Phobic Avoidance

Contrary to anticipation (Lindy et al., 1983) the
prevalence of cases at the 11-month stage was less
than that at 29 months although many of the 11-
month questionnaires were returned at or about the
time of the anniversary of the disaster and during the
middle of the summer fire risk period. Hence the
realistic threat of fire and the anniversary effect ap-
peared to have no significant impact on the fluctua-
tions of posttraumatic symptoms. However, the fear
of another fire in the recurrent chronic and persistent
chronic disorder at 4 months (Table 4) may have been
an important dynamic theme leading to a chronic
outcome in these groups (Krupnick and Horowitz,
1981).

Reexposure to major or minor fires did not differ-
entiate any of the groups on univariate analysis. The
disordered groups were no less or more likely to have
been exposed to subsequent fires. This seems to con-
tradict the hypothesis that flooding or exposure in
vivo is an effective treatment for PTSD (Black and
Keane, 1982; Keane and Kalompek, 1982; Kipper,
1977).

Watching television reports of the disaster was
noted to be a frequent and troubling traumatic stim-
ulus in the early period after the disaster. However,
many firefighters continued to expose themselves to
this stimulus despite finding it highly unpleasant (Ta-
bles 5 and 6) and avoidance of such reports only
emerged to separate the majority of the disordered
groups at 29 months. These results suggested that
avoidance of the traumatic stimuli was a secondary
response to the disorder rather than being etiological
(Table 6). Thus reexposure to the traumatic stimulus
in this group of firefighters does not appear to have
been an important predictor of the course of their
posttraumatic morbidity.

Validity of Measures

The findings of this study need to be discussed
against the background of the validity of the GHQ as
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TABLE 7
Summary of Major Etiological Differences and Similarities Between No Disorder Group and Other Outcome Groups
2. Pers?étent Res‘:).lved Reclfl.'rent Pers?;tent ll-!\}onth 29'1\2;"“:}'
Acute Chronic Chronic Chronic Delayed-Onset Onlyoziiyed- Onl);)lr)l:‘l::y ed-
Predisaster or independent vari-
ables
Adverse life events before fire +
Neuroticism +
Avoidance of thinking about + + + + +
problems
Past psychological treatment + + +
Disaster experience
Personal, property loss, exposure, + -
perceived threat, injury
4-month measures
Fears of another fire (+) (+)
11-month measures
Adverse life events since fire +
29-month measures
Avoidance of TV films or un- + + +
pleasant to watch
Adverse life events since 11 +
months
(+)Significant at the .05 level only.
TABLE 8

Standardized Canonical Discriminant Function Coefficients and Discriminant Functions Evaluated at Group Centroids for Functions
Distinguishing Acute, Chronic, Persistent Delayed-Onset, and No Disorder Groups

% of
Function 1 Function 2 Function 3 Cases Correctly
Classified
Standard canonical discriminant function coef-

ficients
Neuroticism .55 - .40 .39
Avoidance of thinking about problems 25 -.35 12
Past psychological treatment 39 .00 -.37
Property loss .36 —.61 13
Support from other firefighters 22 .40 -.10
Attended debriefing —.16 47 12
Number of large fires fought between 4 and .26 .22 —.48

29 months
Adverse events between 11 and 29 months .35 -.34 -.04
Variance accounted for 68% 26% 6%
Canonical correlation .54 37 .19

Discriminant functions evaluated at group

centroids
Chronic .98 11 -.11 46
Persistent delayed onset .34 73 .78 53
Acute .15 -1.12 .19 55
Not disordered -.50 .08 —.04 62

a measure of posttraumatic morbidity and adequacy
of the personality and trait measures. First, exami-
nation of the psychometric qualities of the GHQ in
the 8-month interviews of this study suggested that it
was an adequate measure of posttraumatic syndromes
(McFarlane, 1986). As well, 16 questions were added
to the GHQ at 11 and 29 months; these questions
covered the range of phenomenology listed in the
DSM-III diagnostic criteria for PTSD. At both 11 and
29 months, these posttraumatic items had a very high

degree of correlation with the 12-item GHQ (11
months r = .93, 29 months r = .94, p = .000). Thus
the GHQ appeared to have adequate validity for de-
tecting posttraumatic phenomena when this was
checked at 8, 11, and 29 months.

The second issue requiring examination was the
possibility that, because the trait measures were col-
lected after the onset of disorder, they may have been
confounded by the firefighters’ disorder. However, the
observation that there was no single pattern of rela-
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tionship between the various disordered groups and
the various trait measures counted against this possi-
bility (Table 7). As well, the prefix of the EPI asked
the firefighters to focus on their personality before the
fire. The test-retest reliability over 21 months of the
EPI was also examined in the subsample who were
interviewed at 8 months and found to be adequate
(neuroticism r = .67, extraversion r = .68). This dem-
onstrated greater stability than the GHQ over time
(11 vs. 29 months, r = .36).

Conclusions

The outcome data from this study may have a
general relevance to the etiology of psychiatric disor-
ders. First, the different patterns of morbidity and
their different etiological associations demonstrated
that a single life event, the disaster, can have multiple
etiological relationships with consequent psychiatric
morbidity, a possibility seldom considered in life
events research (McFarlane, 1985).

Second, although exposure to a disaster or other
extreme event is necessary to trigger PTSD, it is not
sufficient to explain its onset. Similarly, none of the
other etiological variables identified to be important
in this population were either necessary or sufficient
to explain the pattern of morbidity in any of the groups
identified. Thus, the onset and maintenance of post-
traumatic morbidity can only be understood when a
complex etiological web of biological, psychological,
and social phenomena are taken into account (Edlund,
1986).

Although they provide some support for the hy-
potheses about the existence of three types of PTSD,
these data suggest that a range of outcomes exist
within the chronic and delayed-onset groups. The
absence of any decrease in the prevalence of disorder
between 4 and 29 months emphasized the chronic
nature of posttraumatic morbidity. Premorbid factors
appeared to be particularly important predictors of
the course of this morbidity. This finding suggests
that future research should aim to examine the role
traits such as avoidance play in the internalization of
extreme experiences such as natural disasters (Helzer,
1981).

References

American Psychiatric Association (1980) Diagnostic and statistical
manual of mental disorders (3rd ed). Washington, DC: Author,
Black JL, Keane TM (1982) Implosive therapy in the treatment of
combat related fears in a World War II veteran. J Behav Ther

Exp Psychiatry 13:163-165.

Clayer JR, Bookless-Pratz C, McFarlane AC (1985) The health and
social impact of the Ash Wednesday bushfires. A survey of twelve
months following the bushfires of February 1983. Adelaide: South
Australian Health Commission.

Edlund MJ (1986) Causal models in psychiatric research Br J
Psychiatry 148:713-7117.

Eysenck HJ, Eysenck SBG (1964) Manual of the Eysenck Person-
ality Inventory. London: London University Press.

Fairley M, Langeluddecke P, Tennant C (1986) Psychological and
physical morbidity in the aftermath of a cyclone. Psychol Med
16:671-676.

Foy DW, Rueger DR, Sipprelle RC, et al (1984) Etiology of post-
traumatic stress disorder in Vietnam veterans: Analysis of pre-
military, military and combat exposure influences. J Consult Clin
Psychol 52:79-87.

Goldberg DP (1972) The detection of psychiatric illness by question-
naire. London: Oxford University Press.

Goodwin DC, Guze SB (1984) Psychiatric diagnosis (3rd ed). New
York: Oxford University Press.

Green BL, Grace MC, Lindy JD, et al (1983) Levels of functional
impairment following a civilian disaster: The Beverly Hills Sup-
per Club fire. J Consuit Clin Psychol 51:573-580.

Green BL, Lindy JD, Grace MC (1985) Posttraumatic stress disor-
der: Toward DSM-IV. J Nerv Ment Dis 173:406-411.

Helzer JE (1981) Methodological issues in the interpretations of
the consequences of extreme situations. In BS Dohrenwend, BP
Dohrenwend (Eds), Stressful life events and their contexts. New
York: Prodist (pp 108-129).

Henderson S, Byrne DG, Duncan-Jones P (1981) Neurosis and the
social environment. Orlando, FL: Academic.

Horowitz MJ (1973) Phase orientated treatment of stress response
syndromes. Am J Psychother 27:506-515.

Horowitz MJ (1976) Stress response syndromes. New York: Aron-
son.

Horowitz M, Wilner N, Alvarez W (1979) Impact of Event Scale: A
measure of subjective stress. Psychosom Med 41:209-218.

Keane TM, Kalompek DG (1982) Imaginal flooding in the treat-
ment of a post-traumatic stress disorder. J Consult Clin Psychol
50:138-140.

Kipper DA (1977) Behavior therapy for fears brought on by war
experiences. J Consult Clin Psychol 45:216-221.

Krupnick JL, Horowitz M (1981) Stress response syndromes: Re-
current themes. Arch Gen Psychiatry 38:428-435.

La Guardia RL, Smith G, Francois R, et al (1983) Incidence of
delayed stress disorder among Vietnam era veterans: The effect
of primary response set. Am J Orthopsychiatry 53:18-26.

Laufer RS, Gallop MS, Frey-Wonters E (1984) War stress and
trauma: The Vietnam veteran experience. Health and Soc Behav
25:65-85.

Leopold RL, Dillon H (1963) Psycho-anatomy of disaster: A long
term study of post-traumatic neuroses in survivors of a marine
explosion. Am J Psychiatry 119:913-921.

Lindy JD, Grace MC, Green BL (1981) Survivors: Outreach to a
reluctant population. Am J Orthopsychiatry 53:468-478.

Lindy JD, Green BL, Grace ML, et al (1983) Psychotherapy with
survivors of the Beverly Hills Supper Club fire. Am J Psychother
37:593-610.

Lopez-Ibor JJ, Soria J, Canas F, et al (1985) Psychopathological
aspects of the toxic oil syndrome catastrophe. Br J Psychiatry
147:352-365.

Lund M, Sipprelle C, Foy D, et al (1984) The Combat Exposure
Scale. A systematic assessment of trauma in the Vietnam War. JJ
Clin Psychol 40:1323-1328.

McFarlane AC (1985) The effects of stressful life events and dis-
asters: Research and theoretical issues. Aust NZ J Psychiatry
19:409-421.

McFarlane AC (1986) Long term psychiatric morbidity after a
natural disaster: Implications for disaster planners and emer-
gency services. Med J Aust 145:561-563.

McFarlane AC (1987) Life events and psychiatric disorder: The role
of a natural disaster. Br J Psychiatry 151:362-367.

McFarlane AC, Raphael B (1984) Ash Wednesday: The effects of a
fire. Aust NZ J Psychiatry 19:913-921.

Parker G (1977) Cyclone Tracy and Darwin evacuees: On the
restoration of the species. Br J Psychiatry 130:548-555.

Patrick V, Patrick WK (1981) Cyclone '78 in Sri Lanka—The
mental health trail. Br J Psychiatry 138:210-216.

Solomon Z, Benbenishty R (1986) The role of proximity, immediacy,
and expectancy in frontline treatment of combat stress reaction
among Israelis in the Lebanon war. Am J Psychiatry 143:613-
617.

SPSS Inc (1983) SPSS X user’s guide. New York: McGraw-Hill.

Tennant C (1977) The general health questionnaire: A valid index
of psychological impairment in Australian populations. Med J
Aust 2:392-394.

Tennant C, Andrews G (1976) A scale to measure the stress of life
events. Aust NZ J Psychiatry 10:27-32.



