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ABSTRACT

Background. This paper examines the contributions of dispositional and non-dispositional
factors to post-disaster psychological morbidity. Data reported are from the 845 participants in
the longitudinal component of the Quake Impact Study.

Methods. The phase 1 survey was used to construct dimensional indices of threat and disruption
exposure. Subsequently, a range of dispositional characteristics were measured, including neuro-
ticism, personal hopefulness and defence style. The main morbidity measures were the General
Health Questionnaire (GHQ-12) and Impact of Event Scale (IES).

Results. Dispositional characteristics were the best predictors of psychological morbidity through-
out the 2 years post-disaster, contributing substantially more to the variance in morbidity (12—
39%) than did initial exposure (5-12%), but the extent of their contribution was greater for
general (GHQ-12) than for post-traumatic (IES) morbidity. Among the non-dispositional
factors, avoidance coping contributed equally to general and post-traumatic morbidity (pr =
0-24). Life events since the earthquake (pr = 0-18), poor social relationships (pr = —0-25) and
ongoing earthquake-related disruptions (pr = 0-22) also contributed to general morbidity, while
only the latter contributed significantly to post-traumatic morbidity (pr = 0-15).

Conclusions. Medium-term post-earthquake morbidity appears to be a function of multiple
factors whose contributions vary depending on the type of morbidity experienced and include
trait vulnerability, the nature and degree of initial exposure, avoidance coping and the nature
and severity of subsequent events.

1942). Studies of susceptibility of individuals
exposed to life threatening stressors aim to
explore mediating or moderating factors
involved in the pathway from stressor to
response. There are a number of facets to this

INTRODUCTION

An important aspect of research into post-
traumatic stress is understanding the processes
and factors that made an individual more, or

less, vulnerable to the effects of the stressor. One
view, articulated some 50 years ago, is that the
severity of the stressor is generally insufficient
for the development of pathology and that
vulnerability is a necessary element (Lewis,
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question: the background of the individual, the
nature of the event, dispositional characteristics
that mediate responses to stressors, intra- and
extra-personal resources that help to moderate
the stressor-response pathway, and the response
itself.

Since background variables are not subject to
the problems of retrospective measurement that
frequently confound studies of traumatic stress,
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there are some data concerning their role as
vulnerability factors. Male gender has been
variously found to be predictive (Phifer, 1990),
protective (Weisaeth, 1989) and to have little
influence (Gibbs, 1989) on psychological mor-
bidity. Age was found to be protective by
Weisaeth (1989). Family history of emotional
problems predicted post-traumatic stress dis-
order (PTSD) in studies of Vietnam veterans
(Emery et al. 1991) and in disaster workers
(McFarlane, 1988, 1989). Some studies have
also found that past history of emotional
problems predicted PTSD (McFarlane, 1989;
Weisaeth, 1989; Nolen-Hoeksema & Morrow,
1991).

The nature of the stressor event may be seen
as intrinsically linked to the development of
traumatic stress. The American Psychiatric
Association’s (APA, 1994) DSM-IV criteria for
PTSD constrain the type and severity of the
stressor event. The implication is that a stressor
of sufficient severity will be traumatic for any
individual. However, linked to this is the notion
that the response of the individual exposed to
the trauma must represent an appropriate level
of distress. Thus, both exposure severity and
subjective experience should be viewed as aspects
of the nature of the event in determining
traumatic stress responses (Riggs et al. 1992).
Furthermore, although the original stressor
event is unchangeable, it will have associated
secondary ‘events’ (Carr et al. 1997), and the
stressed individual’s perception of the stressor
may change over time (Schwarz et al. 1993),
Concurrent adverse life events have also been
found to predict morbidity following trauma
(Green & Berlin, 1987; McFarlane, 1988).
Therefore, the evaluation of the role of the event
must take into account the dynamic nature
of vulnerability by assessing both the primary
and secondary events as well as assessing
vulnerability within a longitudinal framework.

The propensity of an individual to respond to
a stressor with heightened arousal has been
labelled as the dispositional characteristic of
trait anxiety. Eysenck conceptualized trait
anxiety as neuroticism (Eysenck & Eysenck,
1975), which he considered to be stable and
resistant to modification. Neuroticism can also
be conceived as a mediator of stress responses;
thus, Andrews (1991) has argued that it has a
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significant influence on the development of
pathological anxiety. Many studies have found
relationships between neuroticism and general
psychological morbidity, however, McFarlane
(1989) has also reported that neuroticism is a
significant predictor of post-traumatic stress.
More recently, Breslau et al. (1995) have
demonstrated links between neuroticism and the
likelihood of exposure to traumatic events.

While dispositional variables can be seen as
mediating the effects of the stressor event, other
variables can be viewed as moderating the effects
of the stressor severity, background factors, and
mediating variables. Coping style has been found
to predict outcome of traumatic stress. Several
studies of combat and disaster-related post-
traumatic stress have found that worse outcomes
were predicted by greater use of avoidance
coping (McFarlane, 1989). Similarly, less active
problem-oriented coping also predicts poorer
outcome (Gibbs, 1989; Fairbank ef al. 1991).
Interestingly, there is some confusion about
whether avoidance coping moderates the trau-
matic stress response independently or in com-
bination with less active problem-orientated
coping (Jones & Barlow, 1990). Nunn (1996)
argues that greater attention also needs to be
paid to the notion of personal resilience, which
is assessed, in part, by his new personal
hopefulness measure (Nunn et al. 1996). Social
support has also been found to moderate
traumatic stress. Bolin & Klenow (1988) found
that disaster survivors had improved recovery if
they indicated that they had received support
from family and friends. Loss of social support
may also be seen as a permanent change in
resources (Freedy et al. 1992). Defence mech-
anisms have been proposed as moderators of
stressful life events (Vaillant, 1971). Andrews et
al. (1993) found that defence style (e.g. use of
projection) is an important determinant of
anxiety and depression. Overall, the literature
on vulnerability, while providing indicators for
research focus, does not yet allow for definite
conclusions to be drawn.

In previous papers (Carr et al. 1995, 1997) we
have reported the methodology and findings
from the Quake Impact Study (QIS), a 2-year,
four-phase investigation of the psychosocial
effects of the 1989 Newcastle earthquake. The
present paper examines three issues relating to
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the role of vulnerability factors: (1) the stability
of, and inter-relationships between, the chosen
dispositional measures, which include both
traditional vulnerability factors (e.g. neuroti-
cism) and less well established measures (e.g.
personal hopefulness and defence style); (2) the
potential for reporting biases that might
influence the measurement of moderating and/
or outcome variables in the form of associations
between the dispositional measures and the
scales used for reporting disaster exposure,
ongoing disruptions and other life events; and
(3) the relative contributions of dispositional
and non-dispositional factors to both trauma-
related and general psychological distress.

METHOD
Subjects

There were 1089 subjects selected for the
longitudinal component of the QIS, comprising
a stratified sample of 688 (63%) from the
community respondents to the phase 1 survey
and 401 (37 %) drawn from specifically targeted
agencies. The second paper in this series (Carr et
al. 1997) detailed the recruitment methods and
sampling strategies that were used and described
the characteristics of respondents and non-
respondents. The 845 subjects (78%) who
completed at least one of the follow-up surveys
(phases 2—4) comprised an equal proportion of
males and females (416 v. 429) who were, on
average, 43-4 years of age at the time of the
earthquake.

Instruments and procedure

The phase 1 survey and the major elements in
the phase 2-4 surveys have been described
previously (see Carr et al. 1995, 1997). The
instruments of specific relevance here are the 12-
item General Health Questionnaire (GHQ-12;
Goldberg, 1972) and the Impact of Event Scale
(IES; Horowitz et al. 1979), which were used in
all four surveys, and Billings & Moos’ (1981)
coping strategies scale which was included at
phase 1 and which provides scores on three
Method of Coping factors, active—cognitive,
active—behavioural and avoidance. In addition,
several dispositional measures and items assess-
ing interpersonal relationships, lifestyle factors
and psychiatric history were included in the
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phase 2—4 surveys. The dispositional measures
were: the short Eysenck Personality Inventory
(EPI; Duncan-Jones, 1983), which measures
neuroticism and extraversion; the Hunter Opin-
ions and Personal Expectations Scale (HOPES;
Nunn et al. 1996), which contains a hope
subscale (HS), a despair subscale (DS) and a
global personal hopefulness (GPH) scale; and a
revised version of the Defense Style Question-
naire (DSQ-40; Andrews et al. 1993), which
measures three defence factors, usage of mature,
neurotic and immature defences. The three
dispositional measures were completed on two
occasions in order to provide an opportunity to
assess their temporal stability and so that
aggregate measures could be obtained, thereby
reducing the effects of ‘measurement errors’ due
to current state influences. The EPI was com-
pleted at phases 2 and 3, the HOPES at phases 2
and 4, and the DSQ-40 at phases 3 and 4. The
four QIS surveys were completed, on average, at
27, 50, 86 and 114 weeks post-earthquake.

Data processing — scoring routines and
preliminary analyses

Data analyses were undertaken using BMDP
statistical software (Dixon et al. 1988). Where
appropriate, Bonferroni-adjusted error rates
were used to control for the number of statistical
tests. Weighted threat and disruption exposure
scores were calculated for all phase 1 respondents
(see Carr et al. 1995).

Outcome measures

IES total scores (range 0-75) and the Likert
method of scoring the GHQ-12 (range 0-36)
were used in all analyses. Following the rationale
provided previously (Carr et al. 1997), we
restricted the major analyses to four outcome
measures: average GHQ-12 and average IES
scores across phases 1-4 and the rate of decline
of GHQ-12 and IES scores over time (i.e. slopes
of GHQ-12 and IES scores).

Social relationships, ongoing disruptions and
life events

Among the items in the follow-up surveys
assessing current interpersonal relationships
were ratings of subject’s ‘overall relationships’
with ‘family or close friends’ and with ‘other
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people (e.g. neighbours, acquaintances or people
you work with)’. For both questions, a 5-point
scale was used ranging from ‘1’ (Very bad) to
5’ (Very good). Responses to these items were
averaged across phases 2—4 to produce an index
of average social relationships during the post-
earthquake period (range 1-5). An index of
ongoing disruptions due to the earthquake
(range 0-5) and a recent general life events index
(range 0—6) were also calculated (see Carr et al.
1997).

Preliminary DSQ-40 analyses

A series of principal component analyses was
undertaken using ‘defence scores’ for the 20
defences measured by the DSQ-40; for these
analyses, composite DSQ-40 data from phases 3
and 4 were used (N = 734). Overall, the pattern
of item loadings on the rotated factors was
consistent with that reported by Andrews et al.
(1993) for the mature and immature factors,
however, the neurotic factor was not evident in
our analyses. In addition, we examined the first
principal component after adjusting for
defensiveness (i.e. after subtracting each person’s
mean DSQ rating from their individual item
scores). Two clear clusters of defences emerged
in this analysis (with loadings > +0-20): a
cluster of seven ‘positive’ defences (humour,
suppression, rationalization, sublimation, an-
ticipation, reaction formation and pseudo-
altruism) and a cluster of nine ‘negative’
defences (projection, passive aggression, somati-
zation, acting out, autistic fantasy, displace-
ment, devaluation, undoing and splitting).
Each subject’s average rating for the seven
defences allocated to the positive cluster (PC,)
and their average rating for the 9 defences
allocated to the negative cluster (NC,,) were
used to define an overall maturity of defences
score (range 1-9), which was equal to
{PCAV + (IO_NCAV)}/z'

Selection of a subset of dispositional

measures
Nine aggregate dispositional scores were avail-
able for each subject, which were obtained by
averaging their scores for the two occasions on
which each scale was completed (i.e. EPI—
neuroticism, extraversion; HOPES — HS, DS
and GPH; and DSQ-40 — mature, neurotic and
immature factors, overall maturity of defences).
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Based on an examination of the correlations
between these measures and their simple corre-
lations with average GHQ-12 and IES scores, it
was decided to restrict the analyses reported in
this paper to a subset of four aggregate measures:
neuroticism; extraversion ; global personal hope-
fulness; and overall maturity of defences. In
effect, findings for the HOPES and DSQ-40
subscales have been omitted.

RESULTS
Stability of dispositional measures

As shown in Table 1, there were no significant
differences in mean neuroticism, extraversion
and personal hopefulness on the two occasions
of measurement, however, there was a small, but
significant increase in maturity of defences. The
correlations between occasions ranged from 0-67
to 0-74. Thus, there was a substantial degree of
stability in the dispositional measures. Each of
these measures also correlated significantly with
average GHQ-12 and IES scores: neuroticism
correlated positively with morbidity, while the
other dispositional measures correlated nega-
tively (Table 1). These correlations were gen-
erally stronger for the GHQ-12, suggesting that
such factors may play a more important role in
the development of general psychological mor-
bidity.

In assessing the extent to which the dis-
positional measures are likely to be trait vul-
nerability factors, it is useful to compare their
stability with that of the morbidity measures.
The average correlation among GHQ-12 scores
on the four occasions was 0-55, while for the IES
it was 0-74, coefficients that are not unlike those
in Table 1. Importantly, however, and in contrast
to the dispositional measures, there were marked
declines in morbidity over time (Carr et al.
1997). Interestingly, the average correlations
among the morbidity measures, after partialling
out the contributions of the dispositional
measures, were 0-39 (GHQ-12) and 0:66 (IES).
Thus, over and above any predictive value that
the dispositional measures may have, morbidity
on one occasion is a good predictor of morbidity
on other occasions, particularly for the IES.
Therefore, not surprisingly, morbidity levels
themselves would provide a useful basis for
initiating interventions.
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Table 1. Stability of dispositional measures over time and correlations between aggregate
dispositional measures and selected outcome measures
Correlation between
aggregate dispositional
Stability of dispositional measure over time measure and selected
outcome measure (N = 680)
Mean scores
Difference between Correlation Average
Occasion  Occasion occasions between GHQ-12 Average
Dispositional measure 1 2 (paired ¢ test) occasions score IES score
Short Eysenck Personality Inventory (EPI)
Neuroticism 4-00 381 —2:48 0-67%%* 0-59%** 0-49%**
Extraversion 433 428 —0-72 0-69%** —0-26%** —0-10*
Personal hopefulness (HOPES)
Global personal hopefulness (GPH) 5569 56:42 1-56 0-71%%* —0-48%** —(-37%%*
Defence style (DSQ-40)
Overall maturity of defences 6:00 6:08 2:99* 0-74%** —0-39%** —0-24%**

Each of the dispositional measures was completed on two occasions (EPI: phases 2 and 3; HOPES: phases 2 and 4; DSQ-40: phases 3
and 4), with aggregate dispositional scores being based on the average of these two occasions. Bonferroni-adjusted error rates were
used in assessing the significance of the differences and simple correlations reported in this table (x = 4 measures): * P < 0-05; ** P < 0-01;
**k P < 0-001.

Table 2. Correlations among selected aggregate dispositional measures and with earthquake
exposure, coping strategies, and recent events and disruptions (N = 680)

Aggregate dispositional measuref

Global Overall
personal maturity of
Neuroticism Extraversion hopefulness defences
Variable (Short EPI) (Short EPI) (HOPES) (DSQ-40)
Aggregate dispositional measure
Extraversion —0-18%**
Global personal hopefulness —0-47%%* 0-47%**
Overall maturity of defences —0-45%** 0-29%** 0-55%**
Earthquake exposure
Threat 0-22%%* —0-02 —0-13** —0-09
Disruption 0-09 0-06 0-07 0-08
Coping strategies
Active—cognitive strategy 0-03 0-00 0-06 0-16%**
Active-behavioural strategy 0-11% 0-02 0-06 0-12%*
Avoidance strategy 0-427%** —0- 1 5%** — (0-29%** —0-30%**
Recent events and disruptions
Average life events score since quake 0-36%** —007 —0-18%** —0-13%*
Ongoing disruptions index score 0-23%** 0-00 —0-02 —0-04

Bonferroni-adjusted error rates were used in assessing the significance of these simple correlations (x = 4 measures): * P < 0:05; ** P < 0-01:
**% P <0001,

T Scores on these dispositional measures were obtained by averaging the two occasions on which each scale was completed (EPI: phases
2 and 3; HOPES: phases 2 and 4; DSQ-40: phases 3 and 4).

correlated positively with each other. The lower
portion of Table 2 reports correlations between
the dispositional measures and earthquake ex-

Relationships between dispositional measures,
exposure and other life events

The upper portion of Table 2 shows correlations
among the aggregate dispositional measures.
There were moderate negative correlations be-
tween neuroticism and both GPH and maturity
of defences, while the latter two measures
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posure, coping strategies, ongoing disruptions
and recent life events unrelated to the earth-
quake. There was a small positive correlation
between neuroticism and exposure to threat and
a small negative correlation between GPH and
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exposure to threat. If these results signify a bias
towards reporting stressful events based on a
heightened  sensitivity to  environmental
stressors, such sensitivity applies only to threat
events and not to initial disruption as there were
no significant correlations between any dis-
positional measure and the latter form of
earthquake exposure. However, similar corre-
lations were found in relation to other events in
the 2 years after the earthquake. There were
significant correlations between life events
unrelated to the earthquake and neuroticism,
GPH and maturity of defences. If this represents
a reporting bias as suggested above, it is quite
selective in that significant correlations between
these dispositional measures and ongoing dis-
ruptions were either absent (i.e. for GPH and
maturity of defences) or much reduced compared
to other life events since the earthquake (e.g. for
neuroticism: r =036 v. 023). There were
significant correlations between all of the dis-
positional measures and avoidance coping stra-
tegies. In addition, there were small positive
correlations between maturity of defences and
the more adaptive active—cognitive and active—
behavioural coping strategies. A small positive
correlation was also obtained between neuro-
ticism and the use of an active-behavioural
strategy but this was much less than that
obtained between neuroticism and the use of

avoidance as a coping strategy (r = 0-11 v 0-42).

Predictors of post-disaster psychological
morbidity
In order to estimate the relative contributions of
dispositional and non-dispositional factors to
post-earthquake morbidity, four six-step hier-
archical regression analysis were undertaken,
one for each of the four outcome measures. The
predictor variables in these analyses were
grouped into sets according to their likely (or
chronological) order of influence on the outcome
measures: background factors (Set A); dis-
positional characteristics (Set B); lifestyle and
personal history factors (Set C); level of earth-
quake exposure (Set D); coping strategies and
initial social support (Set E); and life events,
ongoing disruptions and social relationships
since the earthquake (Set F).

Table 3 summarizes the results of the re-
gression analyses for the average psychological
morbidity measures. Of the background factors
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(Set A), gender made a small but significant
contribution to both average GHQ-12 and
average IES scores, while age made a similarly
small but significant contribution to average IES
scores only. Dispositional characteristics (Set B)
contributed 39-0% to the variance in average
GHQ-12 scores and 27-3% to the variance in
average IES scores. In both instances, the bulk
of the contribution was from neuroticism, with
GPH contributing additionally to the prediction
of average GHQ-12 scores. Within the hier-
archical framework, lifestyle factors, including
tobacco and alcohol use, psychiatric history and
life events prior to the earthquake (Step C)
contributed little to the prediction of post-
disaster psychological morbidity. Initial earth-
quake exposure (Set D), after controlling for
the influence of dispositional characteristics,
accounted for 4:6 % and 6-9 % of the variance in
average GHQ-12 and average IES scores re-
spectively. This contrasts with the figures of
10-5% and 13-0% obtained when dispositional
characteristics were not considered (see Carr et
al. 1997). Avoidance coping strategies con-
tributed about equally to the prediction of
average GHQ-12 and average IES scores, but
none of the remaining predictors in Set E was
significant. Finally, recent events and disruptions
(Set F) contributed 8:5% to the variance in
average GHQ-12 scores but only 29% to
average IES scores. The latter contribution was
entirely accounted for by ongoing disruptions
whereas life events unrelated to the earthquake,
ongoing disruptions and poor social relation-
ships all contributed to the variance in average
GHQ-12 scores. Overall, the predictor variables
entered into these equations accounted for
584% of the variance in average GHQ-12
scores and 46'9 % of the variance in average IES
scores.

In the hierarchical regression analysis with
slope of GHQ-12 scores as the outcome variable
(overall R*=0139), only two predictor
variables made a significant contribution, ex-
posure to disruption (pr=—0-18, P < 0-001)
and avoidance coping (pr = —0-20, P < 0-001).
That is, subjects with higher initial disruption
exposure and/or greater use of avoidance coping
tended to report steeper rates of decline in
GHQ-12 scores over time. In the corresponding
analysis for the slope of IES scores (overall
R? = 0-088) only initial disruption exposure
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was significant (pr=—0-13, P < 0-05). While
the dispositional variables in Set B made a small
contribution in each of these analyses, with AR?
values of 0-031 (P < 0-05) and 0:020 (P < 0-05)
respectively, none of the individual dispositional
measures was significantly associated with the
rate of change in morbidity.

Examination of selected interactions

To assess the extent to which there were
synergistic relationships between the vulner-
ability and exposure factors, we undertook a
separate set of hierarchical regression analyses
using the predictor variables that were associated
with both outcome measures (i.e. gender, neur-
oticism, threat and disruption exposure, usage
of avoidance coping). Product variables repre-
senting the relevant two-, three- and four-way
interactions were included at appropriate steps
in the hierarchy (e.g. gender by neuroticism by
threat exposure). In general, the interaction
terms made a trivial contribution, with the two
strongest interactions being: neuroticism by
threat in the analysis of average GHQ-12 scores
(£ 639 = 898, pr =0-12, P < 0-05); and neur-
oticism by avoidance coping in the analysis of
average IES scores (F g9 = 11'62, pr = 013,
P < 0-01). In short, the extent of the neuroticism
effect on average GHQ-12 scores was more
marked for those experiencing higher threat,
while the extent of the neuroticism effect on
average IES scores was more marked for those
with higher usage of avoidance.

DISCUSSION

The tests for stability of the dispositional
measures revealed small differences between
occasions and moderately high correlations
(Table 1), providing some justification for the
inference that they were measures of trait
characteristics. Nevertheless, the assumption
that they are valid indicators of pre-earthquake
characteristics can be criticized on the grounds
that their measurement took place after the
event and may have been influenced by it. In
order to reduce the potential impact of such
factors (and thereby ‘measurement error’), all of
the major analyses using the dispositional
measures were based on average values for the
two occasions of measurement.
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The magnitude and direction of the
associations between the dispositional measures
(Table 2) suggests that each was measuring
different but at least partially related trait
characteristics. Neuroticism, which is related to
trait anxiety (Nunn ez al. 1996), is taken to
indicate vulnerability to experience psycho-
pathological symptoms, whereas GPH is regard-
ed as a measure of positive expectations for the
future and reflects resilience (Nunn et al. 1996).
Overall maturity of defences is an index of the
psychodynamic concept of ego defence mecha-
nisms, which reflect cognitive and behavioural
action patterns for dealing with stressors; it is
also regarded as a resilience factor. In this
context, it is worth noting that each disposi-
tional measure correlated with avoidance coping
strategies, themselves highly correlated with
morbidity at phase 1 (Carr et al. 1995), and in
directions consistent with their putative roles as
vulnerability and resilience factors respectively.
It is also of interest that overall maturity of
defences correlated positively with the more
adaptive, active—cognitive (r = 0-16) and active—
behavioural (r = 0-12) coping strategies, indi-
cating that the DSQ-40 may be more sensitive to
the ways in which individuals respond to
stressors.

The correlations between exposure to threat
and both neuroticism and GPH (Table 2) are
likely to reflect reporting or perceptual bias in
the form of an increased tendency to report
threat experiences. Alternatively, these traits
may reflect a disposition to respond mal-
adaptively to a stressor and thereby to recruit
higher exposure (cf. Breslau et al. 1995). How-
ever, there were no significant correlations
between the dispositional measures and exposure
to initial disruption. Similarly, only neuroticism
was correlated with ongoing disruptions. That
there could have been a differential reporting
bias for threat experiences should not be ruled
out since the threat index (by definition) included
several questions about the ‘possibility’ of
danger (e.g. from falling objects, or being
trapped), while the disruption index was based
largely on the reporting of factual events.
Ratings of exposure to non-earthquake related
life events were correlated with three of the four
dispositional measures (Table 2). Again, this
may represent a reporting bias or, perhaps,
evidence for a trait-related vulnerability to
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experience certain types of (possibly, non-
independent) adverse events (cf. Poulton &
Andrews, 1992). Alternatively, as Fergusson &
Horwood (1987) postulate, there may be a
reciprocal relationship between life events and
certain personality characteristics.

As predictors of post-disaster morbidity, the
dispositional measures were clearly superior to
all other predictors (Table 3). However, there
were significant associations between morbidity
and both gender and age. Being female appears
to be a significant vulnerability factor for
morbidity generally, which supports Weisaeth’s
(1989) and others’ findings, whereas age may
reflect greater vulnerability to post-traumatic
stress. Of the dispositional measures, neuroti-
cism clearly had the most predictive power,
making an equal contribution to general and
trauma-related morbidity, which is compatible
with the view of neuroticism as a measure of
proneness to psychopathological symptoms. The
comparatively greater contribution of dis-
positional factors to the variance in GHQ-12
scores, and the absence of a contribution from
either GPH or maturity of defences to IES
scores, suggests that trauma-related morbidity is
less influenced by pre-morbid vulnerability
factors.

The relative absence of interactions between
neuroticism and exposure, and the lack of
associations between the dispositional measures
and rates of change in morbidity, suggest that
the dispositional measures made additive
contributions to psychological morbidity. That
is, they either raised the overall morbidity
threshold (e.g. neuroticism) or lowered it (e.g.
hopefulness), with other factors making their
own independent contributions (e.g. exposure,
ongoing disruptions, coping strategies).

Dispositional characteristics accounted for
approximately eight times the variance in general
psychological morbidity and about four times
the variance in trauma-related morbidity than
did initial exposure (Table 3). However, within
the context of our hierarchical approach, initial
exposure still made a significant contribution to
psychological morbidity over the 2 years post-
earthquake, that is, after the dispositional factors
had been taken into account. In particular,
exposure to threat made a larger contribution to
trauma-related morbidity (pr = 0-29) than did
exposure to initial disruption (pr=0-17),
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whereas initial disruption made a greater contri-
bution to general morbidity (pr = 0-24) than
did threat exposure (pr = 0-17).

Even after background, dispositional and
initial exposure factors were taken into account,
significant contributions to morbidity were made
by avoidance coping style and both life events
and ongoing disruptions since the earthquake,
which is consistent with McFarlane’s (1989)
findings. Avoidance coping contributed equally
to general and trauma-related morbidity
suggesting that this variable is not specific to the
type of psychopathological response. Whereas
only the experience of ongoing disruptions
related to the earthquake made a significant
contribution to post-traumatic morbidity, life
events unrelated to the earthquake, poor social
relationships and ongoing disruptions all made
a significant contribution to general psycho-
logical morbidity (cf. Green & Berlin, 1987;
McFarlane, 1988). This suggests that post-
traumatic stress symptoms tend to be maintained
by events which are related to the initial
experience  while  general  psychological
morbidity is maintained by a wide range of
factors. A note of caution is necessary since the
social relationships and life events measures
used here were of a primitive nature. The
associations observed may have been somewhat
different if more extensive instruments had been
used.

Vulnerability factors may have direct and
indirect influences on outcome. As an illus-
tration, the importance of neuroticism in ac-
counting for a large proportion of the explained
variance in GHQ and IES scores could be
explored by a number of strategies. First, the
effects of neuroticism could either be ignored or
partialled out, as if it were a ‘nuisance’ variable.
Alternatively, neuroticism could be seen as
having a direct impact on distress, irrespective of
any stressor (Ormel & Wohlfarth, 1991). For
example, high neuroticism could be associated
with ongoing higher distress. A strategy of
inclusion/exclusion of neuroticism should help
to clarify this. Secondly, the role of neuroticism
as a moderator in perception—outcome relations
could be explored. In this case, the primary
process from stressor to response is seen as
appraisal (Lazarus & Folkman, 1984) and
neuroticism merely acts to moderate or influence
that process. A third approach could involve the
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control of neuroticism as a basis for investigating
its relevance to the relationships between other
variables and measures of outcome (i.e. neur-
oticism as a mediator, the vehicle between
stressor and response). Neuroticism might also
form part of a positive feedback process since
there is evidence that it is negatively related to
the adequacy of coping with life stressors
(McCrae & Costa, 1986). This interactive process
is worthy of exploration given the importance of
ongoing disruptions and life events in predicting
the psychological morbidity levels found in our
study.

Other formulations of the role of neuroticism
are also possible. Duncan-Jones ef al. (1990)
concluded that ‘what is measured by neuroticism
may not be so much a “personality trait” but
rather an account of the subject’s stable or
typical level of minor psychiatric symptoms’
(p- 22). The association with minor psychiatric
illness may be ‘semi-tautologous: neuroticism is
a measure of the subject’s characteristic level of
symptomatology and the subject’s current level
of symptoms will tend to reflect his/her charac-
teristic level of symptoms’. In view of the
possible confounding effects of having concep-
tually related predictor and outcome variables,
we re-ran the regression analyses omitting neur-
oticism. Results for the statistically significant
predictors in these analyses are shown in square
brackets in Table 3. There was a reduction in the
variance attributable to dispositional charac-
teristics of 13-:5% (i.e. 39-0% to 25:5%) in the
GHQ-12 analysis but an overall reduction in
explained variance of only 2:9 %, with Sets D, E
and F showing clear increases in their con-
tribution. With regard to the individual pre-
dictors, the overall pattern of significance was
similar to the original analysis but with GPH
having the highest partial correlation (pr =
—0-30, P <0:001) and with overall maturity
of defences also making a significant contri-
bution (pr=-016, P <001). In the corre-
sponding IES analysis, there was also a marked
reduction (15:0%) in the variance attributable
to dispositional characteristics with only a small
overall reduction (3:3 %) in explained variance.
The pattern of significance was similar to the
original analysis (Table 3), however, GPH
(pr =—024, P <0-001) and recent life events
(pr =014, P < 0-:05) made significant contribu-
tions to the prediction of average IES scores.
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The GPH finding provides further support for
Nunn’s (1996) claim that personal hopeful-
ness is a useful general resilience factor.

If Duncan-Jones ef al.’s (1990) formulation of
neuroticism is correct then the findings in Table
3 (with neuroticism in Set B) may underestimate
the contributions of non-dispositional influences
to post-disaster psychological morbidity. For
example, the original findings in Table 3 suggest
that, on average, initial earthquake exposure
contributed approximately 5-8 % to the explained
variance in typical post-disaster morbidity (i.e.
across the GHQ-12 and IES), while more recent
events and disruptions contributed, on average,
an additional 5-7%. However, with neuroticism
omitted from the equation, these values rise to
10:6% and 8:0% respectively. The role of
personal hopefulness and avoidance coping
strategies may have been similarly under-
estimated.

The alternative formulation of neuroticism
described above poses a puzzle that clearly needs
further resolution. On the one hand, neuroticism
is an extremely useful substitute for a broad
range of psychosocial factors. As reflected by
the simple correlations in Table 1, neuroticism
alone accounts for approximately 35% of the
variance (i.e. r?) in general morbidity and 24 %
of the variance in trauma-related morbidity. In
each case, this represents more than half of the
total explained variance (Table 3). On the other
hand, neuroticism may well offer less insight
into the paths between vulnerability factors,
exposure and psychological response than other
dispositional measures (e.g. GPH), since in the
present study its omission resulted in only small
reductions in overall explained variance. Thus,
it appears that the direct path between neur-
oticism and post-disaster morbidity may be
relatively weak, the overlap with characteristic
symptomatology accounting for most of the
observed associations.

It could also be argued that when neuroticism
is excluded the obtained data fit well with an
overall cognitive—behavioural formulation:
threat exposure contributes more strongly to
anxiety (IES); disruption exposure (loss) and
secondary, (re-)exposure (i.e. ongoing dis-
ruptions and other events) contribute more to
the development of depression (GHQ-12); and
hopelessness and greater avoidance coping are
associated with increased psychological distress.
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In such a formulation, personal hopefulness and
gender could be viewed as factors that provide
input to and/or moderate the appraisal process,
with coping strategies moderating the outputs
from such an appraisal.

We postulated earlier (Carr et al. 1995), based
on the findings of Weisaeth (1989), McFarlane
(1989) and others, ‘that in the Newcastle
population maladaptive coping styles, such as
avoidance, will be more important determinants
of longer term outcome than the level of
exposure’. In fact, the evidence points to
relatively enduring contributions from both
factors. In other words, initial exposure and
usage of avoidance coping strategies continue to
be important predictors of post-disaster response
2 years after the event, but additional weight
needs to be given to ongoing disruptions and
subsequent life events as well as to the pervasive
influence of vulnerability factors such as level of
personal hopefulness, gender and, possibly,
neuroticism.

The research reported in this series of papers was
undertaken with the support of the NSW Department
of Health, the National Health and Medical Research
Council and the University of Newcastle. We wish to
thank the many organizations and individuals who
assisted with the QIS, the residents of Newcastle and
Ms Helen Rushworth for her invaluable contribution
to data collection and processing.
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