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A B S T R A C T

Introduction: This study investigated how coping strategies moderated the impact of disaster-related objective
hardship on subjective distress in pregnant women.
Methods: The objective hardship (exposure severity), subjective distress (Peritraumatic Distress Inventory,
Peritraumatic Dissociative Experiences Questionnaire and Impact of Event Scale-Revised) and coping styles
(Brief COPE) of pregnant women (N = 226) exposed to the 2011 Queensland, Australia flood were assessed.
Moderation analyses were used to assess how coping strategies moderated the relationship between objective
hardship and subjective distress levels.
Results: We found that the more severe the objective flood exposure, the greater the women's subjective distress.
The moderation analyses were significant for the Brief COPE's three coping styles (i.e., problem-focused coping,
emotion-focused coping, and dysfunctional coping). For women experiencing high levels of objective hardship,
problem-focused (∆R2 = 1.7%) and dysfunctional coping (∆R2 = 1.5%) elevated subjective distress levels. For
women experiencing low or moderate levels of objective hardship, emotion-focused coping reduced levels of
subjective distress (∆R2 = 1.3%). A three-way interaction between objective hardship, emotion-focused coping,
and dysfunctional coping approached significance (∆R2 = 1.0%), indicating a protective role of emotion-focused
coping under high levels of objective hardship, for women who frequently use maladaptive coping strategies.
Limitations: Sample was generally high SES and no measure of social support was available.
Conclusion: Results suggest that both problem-focused and dysfunctional coping strategies were maladaptive for
women with relatively high exposure levels. Overall, emotion-focused coping strategies were more likely than
problem-focused or dysfunctional strategies to reduce pregnant women's subjective distress following the flood.

1. Introduction

Natural disasters are consistently associated with disturbances in
social and psychological well-being. For example, peritraumatic distress
and post-traumatic stress symptoms have been reported following
major earthquakes (Cénat and Derivois, 2014), hurricanes (Galea et al.,
2007), floods (Bokszczanin, 2007), and fires (Parslow et al., 2006).
While disaster-related distress is common among victims, pregnant

women may be a particularly vulnerable population (Harville et al.,
2010). Trauma-related symptoms following disasters have been shown
to impact birth outcomes and longer-term child development (e.g.,
Chang et al., 2002; Dancause et al., 2011; Laplante et al., 2016).

One key factor underlying people's responses to stressful events is
their coping styles, defined as the thoughts and behaviors used to deal
with the demands raised by stressful situations (Folkman and
Moskowitz, 2004). Folkman and Lazarus (1980) proposed two major
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categories of coping that focus on different aspects of stressful events.
Problem-focused coping involves actively changing and managing the
source of stress, while emotion-focused coping is aimed at reducing the
emotional distress caused by the stress. These categories were further
refined by Carver et al. (1989), who developed the concept of dys-
functional coping to describe some strategies (e.g., behavioral disen-
gagement, mental disengagement, venting of emotions) that are gen-
erally maladaptive in responses to stress. The separation of problem-
focused, emotion-focused, and dysfunctional into three categories of
coping shows good internal consistency and construct validity
(Cooper et al., 2008).

While dysfunctional coping is consistently found to be related to
negative mental health outcomes in the general population (Blalock and
Joiner, 2000; Bryant and Harvey, 1995; Folkman and Moskowitz, 2004;
Herman-Stabl et al., 1995), the effectiveness of problem-focused and
emotion-focused coping is thought to be largely context-dependent
(Christensen et al., 1995; Folkman and Moskowitz, 2004; Park et al.,
2001; Terry and Hynes, 1998). Similar findings are observed in preg-
nant women, with dysfunctional coping consistently related to poorer
maternal and child health (Guardino and Schetter, 2014; Oni et al.,
2012; Zhu et al., 2015), whereas the findings with regards to the impact
of problem-focused and emotion-focused coping are mixed; generally,
but not universally, these strategies are related to better maternal ad-
justment and child outcomes (Guardino and Schetter, 2014; Lau et al.,
2015; Levy-Shiff et al., 2002; Pakenham et al., 2007).The lack of con-
sistent findings concerning problem- and emotion-focused coping could
be partly explained by the hypothesis that problem-focused coping
works well under controllable situations while uncontrollable situations
call for emotion-focused coping strategies (Folkman and
Moskowitz, 2004), but more research is required.

Furthermore, only a few studies have examined how coping stra-
tegies might act as moderating variables in pregnant women. A sys-
tematic review by Guardino and Schetter (2014) identified only three
cross-sectional studies that have tested the moderating effects of coping
on the link between stress during pregnancy and maternal and child
outcomes. Two studies indicated that depression was highest in women
who utilized either high levels of wishful thinking or low levels of
cautious action coping when faced with stress (Pakenham et al., 2007;
Wells et al., 1997). The third study found that active coping had no
association with levels of depression among women either with or
without gestational diabetes (Spirito et al., 1991). Although these
findings indicate that some coping strategies may moderate the re-
lationship between stress and maternal well-being, additional studies
are required, since such studies do not address the issue of potential
traumatic stress.

Natural disasters provide opportunities to test the effectiveness of
different coping strategies, or various combinations of strategies, by
pregnant women in the face of an uncontrollable event. Moreover,
disasters allow for the decomposition of the women's stress experience
into its component parts: objective hardship (severity of exposure to the
event) and subjective distress (immediate and long-term psychological
reaction to the crisis) (King and Laplante, 2015).

The aim of the present study was to extend previous research on
coping to address the impact of traumatic events experienced during
pregnancy, by (i) exploring the moderating effects of each coping
strategies (problem-focused, emotion-focused and dysfunctional
coping) on the relationship between disaster-related objective hardship
(events experienced by the pregnant women) and subsequent trauma-
related subjective distress in pregnant women; and (ii) exploring the
interactions between severity of objective hardship exposure and
combinations of different types of coping strategies in the prediction of
subjective distress.

2. Method

2.1. Participants and Procedure

The initial sample consisted of 230 pregnant women living in the
general vicinity of Brisbane, Australia when a flood occurred in mid-
January 2011. The flood inundated 20,000 homes, causing more than
$1 billion in damages (King et al., 2015). During this disaster, a ran-
domized clinical trial of midwifery care was ongoing (Tracy et al.,
2011). Pregnant women in this study who met inclusion criteria were
invited to participate in the current study (pregnant with a singleton;
residing in Queensland, Australia on January 10, 2011; 18 years of age
or older at recruitment; able to speak English fluently). Additional
pregnant women who met the inclusion criteria in the flood area were
recruited by advertisements on local newspapers, radio, and internet. A
detailed description of the study protocol can be found in King et al.,
(2015). Ethics approval for the initial protocol was received from the
Mater Hospital Human Research Ethics Committee (1709M). All par-
ticipants provided written informed consent.

Recruitment began in April 2011 and continued until mid-January
2012. Women completed the recruitment questionnaires, on average, 7
months after the flood (range = 3-11 months). Four participants were
excluded from all analyses because their children were born preterm
prior to the women completing the stress measures, resulting in a final
sample of 226 participants, who were in their 1st (n = 94), 2nd

(n = 88), or 3rd (n = 44) trimester of pregnancy on the first day of the
flood. At the time of questionnaire completion, 68 (30.1%) women
were still pregnant. The mean age of the mothers at childbirth was
31.12 years (SD=5.28; range = 19.52 – 47.33). Most mothers (50.9%)
were pregnant with their first child, 27.0% with their second child,
12.4% with third child, and 4.9% with 4th to 7th child; parity was
missing for 11 women (4.9%). Percentages did not add up to 100%
because of rounding. Most mothers were Caucasian (92.5%), 1.3% were
Black, 0.9% were Asian, 0.9% were South American, and 0.4% were
Pacific Islander; ethnicity/race was missing for 9 women (4.0%). At
recruitment, 75.7% of the mothers were married or in a de facto re-
lationship, 11.5% were single/never married, and 0.9% divorced/se-
parated; marital status was missing for 27 mothers (11.9%).

2.2. Measures

2.2.1. Subjective distress
The women's levels of subjective distress relative to the flood were

measured by three questionnaires. Distress experienced during and
immediately after the disaster was measured by the 13-item
Peritraumatic Distress Inventory (PDI; Brunet et al., 2001). This scale
had good test-retest reliability (r = .74). Peritraumatic dissociative
symptoms were measured with the 10-item Peritraumatic Dissociative
Experiences Questionnaire (PDEQ; Marmar et al., 1997). The scale had
high internal consistency reliability (α =.80). Post-Traumatic Stress
Disorder (PTSD)-like symptoms related to the flood were measured
using the 22-item Impact of Event Scale-Revised (IES-R; Weiss and
Marmar, 1997). Test-retest reliability for the three subscales ranged
from .89 to .94. A Composite Score for Mothers’ Subjective Stress
(COSMOSS) was computed using Principal Component Analysis (PCA)
on PDI, PDEQ and IES-R total scores from all participants who provided
the data at recruitment (N = 230). The PCA-derived algorithm was as
follows: COSMOSS = (0.40 × PDI) + (0.39 × PDEQ) + (0.36 × IES-
R). The PCA resulted in one factor explaining 77% of the overall sub-
jective distress variance. The composite subjective stress score is a
standardized score with a mean of 0 (standard deviation of 1), such that
positive and negative scores represent levels of subjective distress that
are higher or lower than the mean, respectively.

2.2.2. Objective hardship
The women's levels of flood-related objective hardship were
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assessed using the Queensland Flood Objective Stress Scale (QFOSS;
King et al., 2015), consisting of items from four key dimensions: Threat
(e.g., Were you injured?), Loss (e.g., Did you experience loss of personal
income?), Scope (e.g., What percentage of your neighborhood was
flooded?), and Change (e.g., Did you spend any time in a temporary
shelter?), which was similar to what was used in previous disaster-re-
lated prenatal maternal stress research (e.g., Brock et al., 2014;
Laplante et al., 2007). Points assigned to each item were determined by
group consensus on the levels of severity, and the scores on each di-
mension ranged from 0 (no impact) to a possible score of 50 (extreme
impact). The scores of each dimension were summed, resulting in a total
possible score ranging from 0 to 200. Test-retest reliability for the total
score was high (r= .91) and ranged from r= .66 to r= .90 for the four
dimensions.

2.2.3. Coping strategies
The women's use of coping strategies was measured using the 28-

item Brief COPE (Carver, 1997), which consists of 14 specific coping
strategies (two items per subscale). The women were asked to rate the
usual frequency of their use of coping strategies on a 4-point rating
scale ranging from 1 (I did not do this at all) to 4 (I did this a lot). The 14
subscales were grouped into 3 categories (Cooper et al., 2008): Pro-
blem-focused (Active Coping, Planning and Using Instrumental Sup-
port), Emotion-focused (Positive Reframing, Acceptance, Humor, Re-
ligion and Using Emotional Support) and Dysfunctional Coping (Self-
Distraction, Denial, Venting, Substance Use, Behavioral Disengagement

and Self-Blame). The subscales have good internal consistency relia-
bility (αs = .50 to .90).

2.2.4. Control measures
We controlled for several variables on concurrent mental health

status at recruitment that may be confounded with women's ratings of
their disaster-related subjective distress. The women's state anxiety was
measured with the 20-item state scale of the State-Trait Anxiety
Inventory (STAI; Spielberger et al., 1983) using a 4-point rating scale
that ranged from 1 (not at all) to 4 (very much so). The scale has very
good internal consistency (αs = .86 to .95). The women's positive
mental health was assessed with the 14-item Mental Health Continuum
– Short Form (MHC-SF; Keyes, 2005) using a 6-point rating scale ran-
ging from 1 (never) to 6 (every day). The internal consistency of this
scale is very good (α = .81).

As suggested by previous research, lower socio-economic status
(SES) has been associated with more mental health problems (Yu and
Williams, 1999). Therefore, we controlled for household SES as a po-
tential confounder of maternal self-reported levels of subjective distress
using the Socio-Economic Index For Area (SEIFA) scores based on
Australian postcodes and census data (M = 1000, SD = 100). The
Index of Relative Socio-Economic Advantage and Disadvantage (IRSAD)
of the SEIFA is a multidimensional score that includes income, educa-
tion levels, employment status, types of occupation and housing, and
other indicators to assess SES. A higher IRSAD score indicates that an
area has higher advantages and lower disadvantages as relative to other
areas (Australian Bureau of Statistics, 2013).

We also controlled for the timing of questionnaire completion (i.e.
how many weeks after the flood did the mother answer the recruitment
questionnaires) for the potential influence on participants’ reports of
disaster-related stress. Finally, timing of in utero exposure to the flood
(number of days in pregnancy at which the mother was exposed to the
flood) was also included as a potential covariate.

2.3. Data Analysis

Missing data (22.6%) were imputed using the Expectation-
Maximization method. As the women's levels of objective hardship was
significantly positively skewed, it was log-transformed in all analyses.

Descriptive statistics and zero-order correlations were conducted
among all of the study variables. Moderating effects of the three coping
strategies on the relationship between objective hardship and compo-
site subjective stress levels were then tested using the PROCESS macro
for SPSS (Hayes, 2013). For each analysis, the non-moderating coping
styles were included as covariates along with other covariates that were
significantly associated with the women's composite subjective stress
levels. Conditional effects and regions of significance were examined

Table 1
Descriptive statistics.

Original Variables M SD Skewness

1 Composite Subjective Stress .002 1.003 1.61
2 Peritraumatic Distress 11.70 8.45 .94
3 Peritraumatic Dissociation 5.89 7.18 1.65
4 PTSD-like Symptoms 6.76 11.39 2.66
5 Objective Hardship 20.11 16.55 1.39
6 Problem-focused Coping 15.28 4.56 −.25
7 Emotion-focused Coping 22.05 5.26 .19
8 Dysfunctional Coping 19.84 4.36 .47
9 State Anxiety 37.02 9.15 .60
10 Positive Mental Health 50.06 11.77 −.92
11 Socioeconomic Status 1050.77 59.13 −1.16
12 Time between Flood and Recruitment (Weeks) 34.85 12.40 .59
13 Timing of in utero Exposure (Days) 116.71 74.36 .37
Log Transformed Variables
1 Peritraumatic Distress 2.28 .80 −.82
2 Peritraumatic Dissociation 1.42 1.04 .12
3 PTSD-like Symptoms 1.27 1.21 .55
4 Objective Hardship 2.76 .77 .04

Note. N = 226.

Table 2
Correlations.

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13

1 Composite Subjective Stress — .91⁎⁎⁎ .89⁎⁎⁎ .83⁎⁎⁎ .53⁎⁎⁎ .19⁎⁎ .09 .22⁎⁎ .35⁎⁎⁎ −.09 .04 .11 .07
2 Peritraumatic Distress — .76⁎⁎⁎ .63⁎⁎⁎ .52⁎⁎⁎ .19⁎⁎ .11† .19⁎⁎ .29⁎⁎⁎ −.04 .05 .10 .06
3 Peritraumatic Dissociation — .57⁎⁎⁎ .43⁎⁎⁎ .12† .04 .20⁎⁎ .30⁎⁎⁎ −.05 .01 .13† .05
4 PTSD-like Symptoms — .45⁎⁎⁎ .17⁎⁎ .07 .18⁎⁎ .35⁎⁎⁎ −.16* .05 .05 .08
5 Objective Hardship — .18⁎⁎ .14* .09 .21⁎⁎ .01 .18⁎⁎ .08 .02
6 Problem-focused Coping — .77⁎⁎⁎ .53⁎⁎⁎ −.07 .19⁎⁎ .15* −.06 −.04
7 Emotion-focused Coping — .48⁎⁎⁎ −.09 .18⁎⁎ .14* −.04 .03
8 Dysfunctional Coping — .27⁎⁎⁎ −.15* −.01 −.05 .06
9 State Anxiety — −.65⁎⁎⁎ −.05 .06 −.03
10 Positive Mental Health — .14* −.04 .01
11 Socioeconomic Status — −.07 .14*
12 Time between Flood and Recruitment (Weeks) — −.01
13 Timing of in utero Exposure (Days) —

Note. N = 226.
†p < .10, * p < .05, ** p < .01, *** p < .001.
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for significant (p < .05) or marginal (p < .10) moderation effects.
These analyses were conducted with the three individual components of
subjective distress measure, if the results demonstrated that coping
styles at least marginally moderated the relationship between objective
hardship and composite subjective stress levels. Because the three
components of our composite subjective distress measure (peritrau-
matic distress, peritraumatic dissociation and PTSD-like symptoms)
were all significantly positively skewed, log-transformed scores were
used when they were examined separately. The composite subjective
stress score was calculated using untransformed scores of the three
components. Finally, in order to further explore the interactions be-
tween coping strategies, two moderated moderation analyses were
conducted to examine the three-way interactions between objective
hardship and problem- or emotion-focused coping, and dysfunctional
coping. All analyses used two-sided-tests and the alpha level was set at
.05.

3. Results

3.1. Descriptive Statistics and Correlations

Descriptive statistics are reported in Table 1 and zero-order corre-
lations in Table 2. Firstly, the three coping subscales were strongly
correlated with each other. Secondly, problem-focused coping was
positively correlated with objective hardship, composite subjective
stress, peritraumatic distress and PTSD-like symptoms. Emotion-fo-
cused coping was positively related to objective hardship. Dysfunc-
tional coping was positively associated with composite subjective
stress, peritraumatic distress, peritraumatic dissociation and PTSD-like
symptoms. Thirdly, the prenatal maternal stress scores were positively
correlated with each other. Of the covariates, only state anxiety was
significantly correlated with composite subjective stress.

3.2. Moderating Effects of Coping Strategies

All statistical models included objective hardship and all three
coping subscales, which explained a total of 31.7% of the variance in
composite subjective stress scores. All models also controlled for state
anxiety, which explained an additional 3.7% of the variance, for a total
of 35.4%.

After controlling for state anxiety and the other two coping styles,
all three coping subscales significantly moderated the relationship be-
tween objective hardship and composite subjective stress levels
(Table 3: i); all interaction terms produced a significant increase in R2

(problem-focused: ∆R2 = 1.7%, F[1, 219] = 5.93, p = .02; emotion-
focused: ∆R2 = 1.3%, F[1, 219] = 4.31, p = .04; dysfunctional:
∆R2 = 1.5%, F[1, 219] = 5.07, p = .03).

The results for problem-focused coping are illustrated in Fig. 1,
Panel A. Objective hardship was significantly and positively correlated
with composite subjective stress at all levels of problem-focused coping.
The effect of problem-focused coping on composite subjective stress
was significant when log-transformed objective hardship levels were of
2.61 or higher (corresponding to an objective hardship score of ≥
12.60), such that the higher one's problem-focused coping the higher
one's subjective distress.

The results for emotion-focused coping are illustrated in Fig. 1,
Panel B. Objective hardship was significantly positively correlated with
composite subjective stress at all levels of emotion-focused coping.
When log-transformed objective hardship levels were of 2.77 or lower
(equivalent to an objective hardship score of ≤14.96), the effect of
emotion-focused coping on composite subjective stress was significant:
the higher the women's emotion-focused coping scores the lower their
levels of subjective distress. When objective hardship was high, how-
ever, emotion-focused coping had no effect on subjective distress which
tended to be high overall.

The results for dysfunctional coping are illustrated in Fig. 1, Panel C.

Objective hardship significantly positively correlated with composite
subjective stress at all levels of dysfunctional coping. The effect of
dysfunctional coping on composite subjective stress was significant
when log-transformed objective hardship levels were of 3.29 or higher
(equivalent to an objective hardship score of ≥ 25.84), such that the
higher the dysfunctional coping score the higher the level of subjective
distress. At low levels of objective hardship, subjective distress was
universally low irrespective of dysfunctional coping levels.

In order to determine which aspects of the women's composite
subjective stress score (i.e., peritraumatic distress, peritraumatic dis-
sociation or PTSD-like symptoms) were influenced by their coping

Table 3
Two-way interactions between objective hardship and coping.

(i) Outcome: compositive subjective stress
Variable B SE B t CI low CI high

Moderator: problem-focused coping
Objective Hardship −.02 .26 −.09 −.54 .49
Problem-focused Coping −.06 .05 −1.33 −.16 .03
Emotion-focused Coping −.03 .02 −1.68† −.06 .005
Dysfunctional Coping .02 .02 1.47 −.01 .06
State Anxiety .02 .01 3.49*** .01 .04
Objective

Hardship × Problem-focused
Coping

.04 .02 2.43* .01 .07

Moderator: emotion-focused coping
Objective Hardship −.07 .32 −.20 −.70 .57
Problem-focused Coping .05 .02 2.42* .01 .09
Emotion-focused Coping −.11 .04 −2.57* −.20 −.03
Dysfunctional Coping .02 .02 1.47 −.01 .06
State Anxiety .02 .01 3.51*** .01 .04
Objective

Hardship × Emotion-focused
Coping

.03 .01 2.08* .002 .06

Moderator: dysfunctional coping
Objective Hardship −.14 .33 −.43 −.79 .51
Problem-focused Coping .05 .02 2.35* .01 .09
Emotion-focused Coping −.02 .02 −1.51 −.06 .01
Dysfunctional Coping −.09 .05 −1.78† −.18 .01
State Anxiety .02 .01 3.38*** .01 .04
Objective Hardship × Dysfunctional

Coping
.04 .02 2.25* .005 .07

(ii) Outcome: PTSD-like symptoms
Variable B SE B t CI low CI high

Moderator: problem-focused coping
Objective Hardship −.08 .31 −.27 −.69 .53
Problem-focused Coping −.13 .06 −2.23* −.24 −.01
Emotion-focused Coping −.02 .02 −.81 −.05 .02
Dysfunctional Coping .02 .02 .99 −.02 .06
State Anxiety .02 .01 2.62** .01 .04
Objective

Hardship × Problem-focused
Coping

.06 .02 3.04** .02 .10

Moderator: emotion-focused coping
Objective Hardship −.33 .38 −.87 −1.08 .42
Problem-focused Coping .04 .02 1.75† −.01 .09
Emotion-focused Coping −.17 .05 −3.22** −.27 −.07
Dysfunctional Coping .02 .02 1.10 −.02 .06
State Anxiety .02 .01 2.64** .01 .04
Objective

Hardship × Emotion-focused
Coping

.05 .02 3.11** .02 .09

Moderator: dysfunctional coping
Objective Hardship −.04 .39 −.10 −.82 .74
Problem-focused Coping .04 .02 1.52 −.01 .08
Emotion-focused Coping −.01 .02 −.65 −.05 .03
Dysfunctional Coping −.11 .06 −1.95† −.23 .001
State Anxiety .02 .01 2.52* .004 .04
Objective Hardship × Dysfunctional

Coping
.04 .02 2.23* .01 .08

Note. CI indicates 95% confidence interval.
† p < .10, * p < .05, ** p < .01, *** p < .001.
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strategies, separate moderation analyses were conducted for each
component. The models including objective hardship and coping stra-
tegies explained 24.1%, 21.5% and 34.8% of the variance in the out-
come for peritraumatic distress, peritraumatic dissociation, and PTSD-
like symptoms, respectively. Adding maternal anxiety to the model
explained an additional 1.1%, 3.0% and 2.1% of the variance, respec-
tively. The interaction results indicated that the coping strategies only
moderated the relationship between the women's objective hardship
levels and their levels of PTSD-like symptoms (Table 3: ii; problem-
focused: ∆R2 = 2.6%, F [1, 219] = 9.26, p = .003; emotion-focused:
∆R2 = 2.7%, F [1, 219] = 9.66, p= .002; dysfunctional: ∆R2 = 1.4%,
F [1, 219] = 4.96, p = .03). The moderating effects of the women's
coping strategies were similar to those observed with the composite
subjective stress score (not shown). The interaction results for peri-
traumatic distress and peritraumatic dissociation are presented in
Supplementary Table 1.

3.3. Interactions Between Coping Strategies

Based on findings from Aldao and Nolen-Hoeksema (2012), which
found that adaptive emotion regulation strategies were useful only at
high levels of maladaptive strategies, we further explored the interac-
tion between problem-focused coping or emotion-focused coping and
dysfunctional coping strategies on predicting subjective distress levels.
We expected three-way interactions between objective hardship and
problem- or emotion-focused coping, and dysfunctional coping, with
problem-focused or emotion-focused coping having a protective role
only when the levels of dysfunctional coping were high. The results for
the moderated moderation analyses can be found in Table 4 (i).

The three-way objective hardship × problem-focused

coping × dysfunctional coping interaction was not significant, F (1,
216) = 2.36, ns. The three-way objective hardship × emotion-focused
coping × dysfunctional coping interaction approached significance,
∆R2 = 1.0%, F (1, 216) = 3.42, p = .07. The full model explained
39.3% of the variance in composite subjective stress scores. As illu-
strated in Fig. 2, at low levels of dysfunctional coping (Panel A, illu-
strated at the 10th percentile), objective hardship was significantly and
positively associated with composite subjective stress when the levels of
emotion-focused coping were higher than 18, whereas objective hard-
ship was not significantly associated with composite subjective stress
levels at lower emotion-focused coping usage; there was no region of
significance for objective hardship, indicating that when dysfunctional
coping was low, there was no level of objective hardship at which
emotion-focused coping was significantly associated with subjective
distress.

However, at high levels of dysfunctional coping (Panel B, illustrated
at the 90th percentile), objective hardship was significantly and posi-
tively correlated with composite subjective stress irrespective of the
level of emotion-focused coping. The effect of emotion-focused coping
on composite subjective stress was significant when log-transformed
objective hardship levels were of 2.42 or higher (equivalent to an ob-
jective hardship score of ≥ 10.25), such that the higher the emotion-
focused coping scores the lower the levels of subjective distress.

Again, we conducted separate moderation analyses to examine
which component of subjective distress was influenced by coping
strategies. Results indicated that the three-way objective hard-
ship × emotion-focused coping × dysfunctional coping interaction
approached significance for women's PTSD-like symptoms only
(Table 4: ii; ∆R2 = 0.9%, F [1, 216] = 3.44, p= .07). The final model
explained 42.0% of the variance in PTSD-like symptoms. The patterns

Fig. 1. Moderation of problem-focused coping, emotion-focused coping, and dysfunctional coping on the relationship between objective hardship and composite
subjective stress. Regions of significance (p = .05) are indicated with the vertical dashed line showing the level of objective hardship above or below which a
significant effect of problem-focused coping (A), or emotion-focused coping (B), or dysfunctional coping (C) is found. For all coping subscales, we illustrate the
interaction with lines for “low” levels represented by the 10th percentile score, and “high” level represented by the 90th percentile score. Asterisks indicate the
statistical significance of the slope for the 10th and 90th percentiles.
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of results (not shown) were similar to those observed in the composite
subjective stress models. The interaction results for peritraumatic dis-
tress and peritraumatic dissociation are presented in Supplementary
Table 2.

4. Discussion

The goal of the present study was to determine the extent to which
different coping styles moderated the association between disaster-re-
lated objectively-assessed hardship and subjective distress in women
who were pregnant during severe flooding in Australia. Extending
previous findings, our results suggest that the effectiveness of different
coping strategies were dependent on the intensity of the stressor. The
stressor in this study could be considered as primarily “uncontrollable”,
since the QFOSS includes experiences such as more days out of their
homes, longer power outages, larger areas of their neighborhoods that
were affected, and difficulty accessing potable water. The level of ob-
jective hardship endured by women in our sample explains about 25%
of the variance in their disaster-related subjective distress, ceteris par-
ibus (all else being equal). Higher levels of subjective distress in these
women have been shown to predict lower levels of development in their
children during infancy and early childhood (Moss et al., 2017; Simcock
et al., 2017a; Simcock et al., 2017b; Simcock et al., 2017c). As such, it is
important to identify psychosocial processes that can short-circuit the
link between objective exposure to a stressor and subsequent distress,
both for the well-being of the mother and for the optimal development
of her unborn child.

The most clearly ineffective coping style was that characterized by
dysfunctional coping strategies: these included avoidant behaviors and

attitudes such as denial and distraction, self-destructive behavior in-
cluding alcohol and drug use, and negative emotional behaviors such as
self-blame and venting. Although these dysfunctional behaviors and
attitudes do not appear to be associated with women's levels of sub-
jective distress when objective hardship levels were mild or moderate,
our results suggest that the more severe the hardship the greater the
effect of dysfunctional coping on subjective distress in our sample.
These results support previous research (e.g., Bryant and Harvey, 1995)
showing the negative effects of this style of coping.

Problem-focused coping is generally thought to be a positive,
adaptive response to a stressor, and includes active coping behaviors
such as thinking, planning, and seeking out instrumental support and
advice from others. In accordance with the literature suggesting that
problem-focused coping is less useful in situations appraised as un-
controllable (Christensen et al., 1995; Folkman, 1984; Folkman and
Moskowitz, 2004; Park et al., 2001; Terry and Hynes, 1998), our results
indicated that problem-focused coping had effects that are similar to
those of dysfunctional coping in exacerbating subjective distress levels
when the objective hardship levels were high. As suggested above, this
finding may be due to the uncontrollable nature of many aspects of the
flooding experienced by the women in our study (e.g., the height of the
water, the loss of electricity, the percentage of neighborhood affected).

Emotion-focused coping includes a number of positive behaviors
and attitudes such as seeking emotional support from others and trying
to see the positive or humorous aspects of the situation. The literature
suggests that, while problem-focused coping may be best in controllable
situations, emotion-focused coping may be most adaptive in the face of
uncontrollable events (Christensen et al., 1995; Folkman, 1984;
Folkman and Moskowitz, 2004; Terry and Hynes, 1998). Our results

Table 4
Three-way interactions among objective hardship and a combination of different coping styles.

(i) Outcome: composite subjective stress
Variable B SE B t CI low CI high

Moderators: problem-focused coping, dysfunctional coping
Objective Hardship −1.98 1.11 −1.80† −4.16 .19
Problem-focused Coping −.24 .18 −1.30 −.60 .12
Emotion-focused Coping −.02 .02 −1.51 −.06 .01
Dysfunctional Coping −.25 .17 −1.44 −.58 .09
State Anxiety .02 .01 3.40*** .01 .04
Objective Hardship × Problem-focused Coping .13 .07 1.90† −.005 .26
Objective Hardship × Dysfunctional Coping .12 .06 1.88† −.01 .24
Problem-focused Coping × Dysfunctional Coping .01 .01 1.18 −.01 .03
Objective Hardship × Problem-focused Coping × Dysfunctional Coping −.01 .004 −1.54 −.01 .002
Moderators: emotion-focused coping, dysfunctional coping
Objective Hardship −2.85 1.34 −2.14* −5.48 −.22
Problem-focused Coping .04 .02 2.00* .001 .08
Emotion-focused Coping −.27 .17 −1.62 −.60 .06
Dysfunctional Coping −.31 .20 −1.55 −.71 .08
State Anxiety .02 .01 3.15** .01 .03
Objective Hardship × Emotion-focused Coping .13 .06 2.10* .01 .24
Objective Hardship × Dysfunctional Coping .16 .07 2.23* .02 .31
Emotion-focused Coping × Dysfunctional Coping .01 .01 1.25 −.01 .03
Objective Hardship × Emotion-focused Coping × Dysfunctional Coping −.01 .003 −1.85† −.01 .0004

(ii) Outcome: PTSD-like symptoms
Variable B SE B t CI low CI high

Moderators: emotion-focused coping, dysfunctional coping
Objective Hardship −3.52 1.58 −2.23* −6.62 −.41
Problem-focused Coping .03 .02 1.28 −.02 .08
Emotion-focused Coping −.35 .20 −1.80† −.74 .03
Dysfunctional Coping −.34 .24 −1.41 −.80 .13
State Anxiety .02 .01 2.29* .003 .03
Objective Hardship × Emotion-focused Coping .17 .07 2.41* .03 .31
Objective Hardship × Dysfunctional Coping .18 .09 2.12* .01 .35
Emotion-focused Coping × Dysfunctional Coping .01 .01 1.19 −.01 .03
Objective Hardship × Emotion-focused Coping × Dysfunctional Coping −.01 .004 −1.85† −.01 .0004

Note. CI indicates 95% confidence interval.
† p < .10, * p < .05, ** p < .01, *** p < .001.
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support this notion, albeit with certain caveats. The simple interaction
between objective hardship and emotion-focused coping suggests that
the more a pregnant woman tends to adopt this style the lower her level
of subjective distress, but this is only significant when the objective
stress levels are relatively low; with higher levels of objective stress,
there is no longer a significant advantage to the use of emotion-focused
coping.

The observed three-way interaction between objective hardship,
dysfunctional coping and emotion-focused coping suggests, similar to
findings reported by Aldao and Nolen-Hoeksema (2012), that emotion-
focused coping is protective when objective hardship and dysfunctional
coping are both high. This finding adds a nuance to the interaction
described above: among women who tend to use dysfunctional coping
at relatively high levels, the more they also tend to use emotion-focused
behaviors like humor and social support, the lower their subjective
distress levels. Thus, attitudes such as positive reframing, humor, and
acceptance are required to undo the negative effects of dysfunctional
behaviors such as venting and self-blame.

Our results also demonstrate that prenatal objective stress exposure
and coping styles have their greatest effects on one of the three ele-
ments of our composite subjective stress score: our basic model ex-
plained nearly 35% of the variance in the severity of the women's PTSD
symptoms, compared with 24% for peritraumatic distress and 22% for
peritraumatic dissociation; including state anxiety, and the two-way
and three-way interactions explained 42% of the variance. Recall that
our PTSD scale assessed the current severity of these symptoms at the
time of recruitment which was anywhere from 3 to 11 months after the

floods, while the two peritraumatic measures assessed symptom se-
verity recollected from the time of the disaster. The stronger predictive
value of the model for current PTSD symptoms may either have to do
with the accuracy of describing current (proximal), rather than past
(distal), symptoms, or may be because coping style is more strongly
related to the avoidance, hyperarousal, and intrusive nature of PTSD as
opposed to distress and dissociation. The elements of emotion-focused
coping that involve positive reframing, acceptance, and seeking emo-
tional support are reminiscent of several effective exposure interven-
tions for PTSD that involve retelling of the trauma story (e.g., Morkved
et al., 2014; Nose et al., 2017). The avoidant behaviors and attitudes
within the dysfunctional coping category, which are clearly not effec-
tive in preventing distress, are the antithesis of the healthy expressions
of discomfort in the emotion-focused category. As such, our conclusion
that emotion-focused coping may be the most effective might not
generalize beyond the situation of traumatic stress.

This study has limitations. First, the Brief Cope asks participants to
indicate how they generally cope with stress. It might have been more
instructive if participants had rated how they had coped with the flood
that they experienced, since exposure to natural disasters might elicit a
different pattern of coping; future studies could compare “general
coping” and “disaster-specific” coping to determine if different mod-
eration patterns are observed between objective hardship and sub-
jective distress levels. Second, most women in our sample were from
high SES families, which reduces the generalizability of our findings.
Third, we did not measure levels of social support during or after the
flood. With previous studies suggesting social support as a buffer for

Fig. 2. Moderated moderation of emotion-focused coping and dysfunctional coping on the relationship between objective hardship and composite subjective stress.
We illustrate the interactions with lines for “low” levels of emotion-focused coping represented by the 10th percentile score (dashed black line), and “high” level
represented by the 90th percentile score (solid black line). Asterisks indicate the statistical significance of the slope for the 10th and 90th percentiles. The solid gray
line in panel A represents the effect of objective hardship on composite subjective stress when emotion-focused coping is 18 and dysfunctional coping is low (the
slope of objective hardship becomes significant when emotion-focused coping is > 18). No region of significance was found for objective hardship in panel A. The
dashed gray line in panel B shows the region of significance (p= .05) for objective hardship when dysfunctional coping is high, above which the effect of emotion-
focused coping on composite subjective stress becomes significant.
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negative influences of prenatal stress (Zhu et al., 2015), future studies
could investigate whether social support serves as a compensation for
the lack of effective coping strategies usage.

Using a natural disaster as the stressor in our study has a number of
methodological advantages. While much research in the field of coping
focuses on participants’ subjective feelings of distress that are to be
coped with (Lau et al., 2015; Zhu et al., 2015; Zhu et al., 2010), the use
of an independent stressor such as a disaster allows us to determine how
different coping styles moderate the link between an objective event
and one's distress in reaction to it. The severity of objective exposure to
the Queensland flood, in terms of levels of threat, loss, scope and
change, were not influenced by the women's coping styles, or their pre-
flood levels of depression. Because the flood was a population-level
event, all of the women in the study were dealing with very similar
kinds of difficulties, which is not the case in studies of everyday stres-
sors that include a wide variety of events and difficulties.

In conclusion, our study suggests problem-focused and dysfunc-
tional coping strategies are maladaptive for women experiencing high
levels of uncontrollable disaster-related objective hardship, while
emotion-focused coping can reduce women's levels of subjective dis-
tress under low or moderate levels of uncontrollable objective hardship.
Under high levels of objective hardship, emotion-focused coping can
function as a buffer for women with frequent usage of maladaptive
coping strategies. Our findings suggest that interventions aimed at re-
ducing pregnant women's subjective distress following traumatic events
by fostering emotion-focused coping strategies may assist in lowering
overall subjective distress levels.
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