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Abstract

Objective: Following disasters, perinatal women are vulnerable to developing post-traumatic stress disorder (PTSD)-like
symptoms. Little is known about protective factors. We hypothesized that peritraumatic stress would predict PTSD-like
symptoms in pregnant and postpartum women and would be moderated by social support and resilience.

Method: Women (n = 200) who experienced the 2016 Fort McMurray Wood Buffalo wildfire during or shortly before
pregnancy completed the Peritraumatic Distress Inventory (PDI), Peritraumatic Dissociative Experiences Questionnaire, and
the Impact of Event Scale-Revised for current PTSD-like symptoms. They also completed scales of social support (Social
Support Questionnaire-Short Form) and resilience (Connor-Davidson Resilience Scale).

Results: Greater peritraumatic distress (r = 0.56) and dissociative experiences (r = 0.56) correlated with more severe PTSD-
like symptoms. Greater social support satisfaction was associated with less severe post-traumatic stress symptoms but only
when peritraumatic distress was below average; at more severe levels of PDI, this psychosocial variable was not protective.

Conclusions: Maternal PTSD-like symptoms after a wildfire depend on peritraumatic distress and dissociation. Higher social
support satisfaction buffers the association with peritraumatic distress, although not when peritraumatic reactions are severe.
Early psychosocial interventions may protect perinatal women from PTSD-like symptoms after a wildfire.
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maternal psychopathology and stress have been associated
with suboptimal infant development® such as obesity,” diffi-
cult temperament,”'® poorer cognition,'' and dysregulation

Introduction

Women and children are thought to be more susceptible to
the range of negative consequences resulting from disasters
and stress in general, such as mental health issues.'* Experi-
encing a natural disaster during gestation or postpartum may
complicate the potential aftermath of these traumatic events,
although the rates of psychopathology after disaster in post-
partum women are not necessarily higher than in women
who were not recently pregnant.’> However, it is well known
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that pregnancy and the perinatal period are inherently asso-
ciated with extensive psychological and physiological
changes, which confer an increased vulnerability to psycho-
pathology for pregnant and postpartum women.*>
Although the evidence is at times equivocal, the associa-
tion between preconception and prenatal maternal psychoso-
cial stress, maternal perinatal mental health, and adverse
offspring outcomes is generally accepted.®’ Indeed, prenatal
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of socioemotional development.'* Prenatal stress from natu-
ral disasters also predicts autism-like symptoms'? and eating
disorders."* In turn, these are associated with neurodevelop-
mental disorders (e.g., autism, schizophrenia) and future psy-
chological problems. '

When it comes to daily life or pregnancy-associated stres-
sors, it is challenging to objectively quantify the amount of
stress a mother experiences. In that context, natural disasters
offer the opportunity to study exposure to a severe stressor
with a sudden onset that impacted a sizable community in a
quasi-random manner, more or less independent of individ-
ual influences.'® Objective hardship, the degree to which one
is exposed to the disaster, subjective distress, the intensity of
the emotional response, and cognitive appraisal are thought
to determine the psychological outcomes of disaster.'”"'®
These characteristics were demonstrated to be predictive
factors with regard to negative maternal mental health out-
comes of a disaster during pregnancy.'**° Other studies have
shown post-disaster maternal mental health to be more influ-
ential when it comes to the deleterious effects on child devel-
opment than the experience of the disaster itself.?'*?

Subjective disaster-related stress can be assessed by mea-
suring peritraumatic distress and peritraumatic dissociative
experiences.”> > These responses at the time of the event are
often measured retrospectively.?>® Peritraumatic dissocia-
tion is considered a mechanism intended to cope with severe
trauma, shielding the individual from overwhelming emo-
tions during and/or after the traumatic event through derea-
lization and altered awareness.>” Both peritraumatic distress
and dissociation were found to be robust contributing factors
toward the development of post-traumatic stress disorder
(PTSD)-like symptoms and depression, two psychopatholo-
gies with extensive overlap in symptomatology, risk factors,
and comorbidities.?***>~

Psychological resilience is thought to be a major modera-
tor of the relationship between the experience of trauma and
the development of post-traumatic psychopathology.?**° In
this context, resilience is thought of as a dynamic process,
the capacity to bounce back, cope with, and recover from
adverse events.’! Specific coping styles and social support
have been associated with resilience, with perceived social
support being of particular importance.>** In turn, inade-
quate social support and social withdrawal are recognized as
vulnerability factors in developing negative effects of
trauma exposure.>”

Fortunately, not all mothers who face high levels of stress
during pregnancy will experience adverse pregnancy and
child health and developmental outcomes or have maternal
mental health issues. Similarly, not all who experience trau-
matic events develop PTSD, post-traumatic stress (PTS)
symptoms, or depression. Therefore, it is important to deter-
mine which personal and trauma-associated characteristics
are protective against the development of mental health
issues that are associated with subsequent adverse outcomes
for mother and child. A greater understanding of personal
factors that moderate the effects of stress may help to

develop interventions to strengthen mothers experiencing
high levels of stress and potentially short-circuit the transge-
nerational transmission of its effects.’

This study evaluated the moderating influence of social
support and resilience on the effects of two measures of
peritraumatic responses (distress and dissociation) regarding
the development of PTS symptoms in women who were
preconception or pregnant at the time of the May 2016 Fort
McMurray Wood Buffalo wildfire. This natural disaster
resulted in major destruction of the city and the evacuation
of upward of 88,000 people, approximately 1,850 of whom
were women who were either pregnant or preconception.®
We hypothesized that more severe peritraumatic experiences
during the disaster would predict more severe PTSD-like
symptoms in pregnant and postpartum women but that social
support and resilience would moderate this association. The
moderators assessed here include two measures of social
support (number of people and satisfaction) and a self-
reported measure of resilience.

Method
Study Design, Setting, and Participants

The Fort McMurray Mommy Baby Study is a longitudinal
study established in the wake of the Fort McMurray Wood
Buffalo wildfire in May 2016. It aimed to look at the resi-
lience of pregnant women during and after this natural disas-
ter and to improve the health of these women and their
infants using an expressive writing intervention.>® Our goal
for this study was to determine the extent to which peritrau-
matic reactions to the disaster would predict the mental
health of pregnant women. English-speaking women who
(1) were evacuated from Fort McMurray due to the May
2016 wildfire and (2) were either within 6 months of con-
ception or pregnant with a single baby during the evacuation
were eligible. Enrollment started on November 7, 2016, and
continued until October 29, 2018. Recruitment (62.2%
within 1 year of the fire) occurred through word of mouth,
media reports, social media (Facebook ads ran on and off
from January 2017 until August 2018), the study website
(www.mommybabyfmm.ca), and flyers distributed in com-
munity centers. After providing informed consent, eligible
women were asked to complete a range of self-report ques-
tionnaires. Participants received a CAD$50 Amazon certif-
icate. Informed consent and all questionnaires were
administered through the secure web-based application
REDCap, hosted by the Women and Children’s Health
Research Institute at the University of Alberta, AB,
Canada.’” The study was approved by the University of
Alberta Health Research Ethics Board.

Of the 309 women who responded, 300 were eligible.
Women were excluded for the following reasons: pregnancy
loss prior to 12 weeks of gestation (n = 3), twin pregnancy
with loss of 1 fetus (n = 2), 1 termination of pregnancy
followed by a new pregnancy, and one multivariate outlier.
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The sample included all women with complete data about
their subjective stress (Impact of Event Scale-Revised [IES-
R], Peritraumatic Distress Inventory [PDI], and Peritrau-
matic Dissociative Experiences Questionnaire [PDEQ]) at
recruitment (n = 222), thus removing 71 participants. For
22 of these 222 participants, the timing of exposure to the
wildfire (in pregnancy or preconception) was not available,
leaving n = 200 participants eligible for analyses.

Instruments

PTSD-like symptoms. The self-administered 22-item IES-R
was used to assess current and ongoing PTSD-like symptoms
with respect to the fire as experienced during the preceding
7 days.>® Ttems are scored on a 5-point Likert-type scale
anchored at not at all (0) to extremely (4). Previous studies
have suggested cutoff levels between 22 and 35 to screen for
potential PTSD.***°

Peritraumatic experiences. The 13-item PDI and the 10-item
PDEQ*"** were administered as per our previous studies.*
The PDI evaluates the individual’s recollection of panic-like
reactions and emotional distress, whereas the PDEQ esti-
mates the severity of dissociative-like experiences, during
and immediately after the fire. These peritraumatic mea-
sures, scored on a similar 5-point Likert-type scale, allow
the quantification of the “exposure to trauma” criterion A of
the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition diagnostic criteria for PTSD.**

Social support. The Social Support Questionnaire—Short Form
asks for a list of people available for help or support in
various situations and the level of satisfaction with the sup-
port received, scored from very dissatisfied (1) to very sat-
isfied (6).%°

Resilience. The Connor-Davidson Resilience Scale (CD-
RISC) was developed to quantify and identify characteristics
of resilience and for use as a clinical measure assessing
treatment response. It consists of 25 items describing how
the respondent may have felt over the preceding month, such
as “I am able to adapt when changes occur” and “I feel in
control of my life.” Participants respond on a 5-point rating
scale from not true at all (0) to true nearly all of the time (4).
Scoring is based on the sum of all items, with a full range of
0 to 100; higher scores reflect a greater level of resilience.
The CD-RISC has high test-retest reliability and internal
consistency.”!

Demographic variables. Data were collected at recruitment
(maternal age, information about the eligible pregnancy and
newborn, parity, obstetric history, marital status, education,
job status of both parents, and 2015 household income).
Additional information was acquired from the obstetric com-
plications checklist as used by Jacobsen and Kinney.*® The
timing of exposure to the fire preconception or during

pregnancy was defined as the number of days between May
1, 2016 — the start of the fire — and the best estimated due
date. The latter was calculated using a combination of esti-
mated date of delivery as indicated by the mother, gesta-
tional age at birth, last menstrual period, and written
comments made by the mother when available. The best
estimated gestational age at birth and on May 1, 2016, was
then calculated. First-trimester exposure corresponds to due
dates falling 187 to 279 days following May 1; second tri-
mester, 94 to 186 days; and third trimester, 0 to 93 days.
Preconception exposure was defined as having a due date
more than 280 days after the fire and evacuation.

Statistical Methods

All analyses were performed using IBM SPSS Statistics,
Version 26.0 (IBM Corp, Armonk, NY). Descriptive statis-
tics and correlations were conducted after thorough data
checking. The reports on gestational age at birth for 3 parti-
cipants were found to be inconsistent and biologically
implausible. Therefore, these values were imputed using the
expectation—-maximization method to estimate the best
model coefficient based on all available data. The imputation
model included maternal age at birth, birthweight and length,
obstetrical complications, parity, maternal education, and
income. Demographic data are reported as means + standard
deviation.

To determine the extent to which maternal factors influ-
enced the association between PDI or PDEQ and PTS symp-
toms, multiple linear regressions with interaction terms were
used. Scores on the social support and CD-RISC question-
naires were evaluated as potential moderators. Covariates
included the time between the fire and recruitment, timing
of fire exposure before or during pregnancy, whether deliv-
ery had occurred before recruitment, and parity. To probe the
significant interactions, the PROCESS macro Version 3.4
for SPSS was used,*” which first tests whether the interaction
term is significant. Given a significant result, it probes the
interaction, indicating the magnitude and significance of
conditional (or simple) effects of the main predictor at dif-
ferent levels of the moderator. Using the Johnson—Neyman
procedure, it indicates the moderator level at which the con-
ditional effects of the predictor become significant (or vice
versa), delimiting the region of significance. PROCESS then
provides coordinates to graph interaction figures in Micro-
soft Excel. All tests were 2-sided with P < 0.05 considered
significant.

Results

Recruitment scales were completed, on average, 45.79 +
18.1 weeks (range: 27.3 to 120.7) or 10.53 + 4.2 months
(range: 6.3 to 23.6) after the fire. There were no differences
with regard to sample characteristics between those who
were pregnant at the time of recruitment or had already gone
through childbirth. The demographic and obstetric
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Table I. Demographic and Obstetric Characteristics.

Variable N Mean (SD)
Maternal age at delivery (years) 192 30.90 (3.83)
Gestational age at birth (weeks) 190 39.30 (1.59)
Birthweight (grams) 164  3,449.11 (565.01)
Maternal age at evacuation (years) 200 29.71 (3.98)
Time since fire (weeks) 200 45.79 (18.13)
Gestational age at fire (days) 200 65.59 (158.83)
N %
Recruitment status
Pregnant 54 27.0
Postpartum 146 73.0
Trimester of exposure
Preconception 65 325
First trimester 36 18.0
Second trimester 45 22.5
Third trimester 52 26.0
Postpartum 2 1.0
Parity
0 102 51.5
I 62 313
2 27 13.6
3+ 7 35
Marital status
Single 4 2.0
Married 153 77.3
Common law 37 18.7
Separated, divorced, widowed 4 2.0
Education mother
Less than high school 3 1.5
High school diploma or equivalent 23 1.6
Technical, associate’s 30 10.1
Some college, bachelor’s 132 66.7
Master’s, doctorate 20 10.1
Income
<CAD#$25,000 3 1.5
CAD#$25,000 to CAD$100,000 26 13.1
CAD$100,000 to CAD$175,000 65 328
>CAD$175,000 104 52.5

characteristics are presented in Table 1. The mean score for
PTS symptoms at recruitment was 21.98 + 15.4 such that
23.5% ranked as possible PTSD (IES-R = 22 to 32), whereas
26% qualified for probable PTSD (>32). Peritraumatic dis-
tress scores (PDI) were on average 23.95 + 11.7, with
41.5% of mothers scoring above 28, whereas 49.5% had a
score between 7 and 28. The mean score for peritraumatic
dissociative experiences (PDEQ) was 14.58 + 9.4.
Correlations are shown in Table 2. Both peritraumatic
distress and dissociative experiences were positively corre-
lated with PTS symptoms, as evaluated by the IES-R, and
with each other. The CD-RISC scores were weakly nega-
tively related to PTS symptomatology and peritraumatic dis-
tress scores, but not with the dissociative experiences scores.
This suggests that more resilient women had less severe
PTSD-like symptoms and experienced less peritraumatic
distress. Social support number and satisfaction marginally
associated with peritraumatic distress as well, with higher

distress levels associated with less social support received
(P <0.100). Conversely, both social support measures showed
a weak negative correlation with PTSD-like symptoms.

Results of the moderation analyses are presented in
Table 3. Only social support satisfaction had a moderating
effect on the relationship between peritraumatic distress
(PDI) and current PTS symptoms (IES-R). Considering the
covariates, the full model explained 34.3% of the variance in
PTSD-like symptoms. The interaction between peritrau-
matic distress and social support satisfaction contributed a
statistically significant change of R* = 2.3% with F(1, 190)
= 6.459, P = 0.012. Regardless of the level of satisfaction,
higher peritraumatic distress scores were significantly asso-
ciated with increased PTS symptoms (Figure 1). At peritrau-
matic distress levels below 22.9, greater satisfaction was
related to lower PTS symptoms. Contrarily, at higher levels,
social support satisfaction no longer had a significant effect,
and PTS symptoms were at levels indicative of possible or
probable PTSD when the covariates were held at their aver-
age. At levels of satisfaction below 3.53 (n = 6), peritrau-
matic distress scores did not correlate with PTS symptoms.
None of the control variables contributed significantly to
explaining variance in PTSD-like symptoms.

Discussion

The May 2016 Fort McMurray Wood Buffalo wildfire was
the largest natural disaster and mass evacuation in Canadian
history.*® It touched a population that was already vulnerable
due to the oil recession, affecting the community mental
health.*” The present data are part of an intervention study
to evaluate the effectiveness of using expressive writing to
improve maternal and infant outcomes in the aftermath of
the wildfire.*® However, it should be noted that the interven-
tion was not found to have any effect on women’s mental
health.>® Here, we investigated whether a mother’s social
support and resilience at recruitment, that is, prior to the
writing intervention, were able to moderate the association
between peritraumatic subjective distress or dissociation and
PTSD-like symptoms at recruitment.

High levels of social support satisfaction, but not the
number of people, had a significant moderating effect on
the relationship between peritraumatic distress and PTSD-
like symptoms. In our significant interaction result, we
show that social support satisfaction only protects against
the development of PTS symptoms in those whose peritrau-
matic distress was relatively low. It seems that social sup-
port satisfaction loses its power to protect against PTS
symptoms when the individual’s subjective distress at the
time of the disaster was more extreme. These data reinforce
the importance of one’s satisfaction with their perceived
social support, as compared to the reported number of peo-
ple available to lean on, in influencing the development of
PTS symptoms.>*>'3

In the current sample, we were not able to detect a mod-
erating effect of resilience. Resilience has been demonstrated
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Table 2. Correlation Analyses with n = 200 Unless Otherwise Indicated, Cronbach’s o for the Scales Used Is shown.

Measure Mean (SD) o | 2 3 4 5 6
| PTSD-like symptoms 21.98 (15.35) 0.93 — 0.556 0.561 —0.207 —0.211 —0.170
P-value <0.001 <0.001 0.003 0.003 0.016
2 Peritraumatic dissociation 14.58 (9.36) 0.88 — 0.685 —0.086 —0.048 —0.057
P-value <0.001 0.226 0.497 0.421
3 Peritraumatic distress 23.95 (11.74) 0.89 — —0.229 —0.135 —0.134
P-value 0.001 0.057 0.058
4 CD-RISC Resilience® 69.15 (13.02) 0.92 — 0.111 0.282
P-value 0.118 <0.001
5 Social support number 2.24 (1.35) — 0312
P-value <0.001
6 Social support satisfaction 5.27 (0.88) 0.96° —

Note. Mean scores on the recruitment questionnaires are indicated. PTSD-like symptoms at recruitment were significantly correlated with peritraumatic
dissociation and distress, as well as the psychosocial variables resilience and social support. CD-RISC = Connor-Davidson Resilience Scale; PTSD = post-

traumatic stress disorder.
N = 199.
®N = 161 for Cronbach’s a.

Table 3. Social Support Satisfaction Moderates the Relationship between Peritraumatic Distress and PTSD-Like Symptoms, as Evident from

the Significant Interaction between PDI and SSS.

Variable B SEB t P-value Lower Level CI Upper Level CI
Peritraumatic distress (PDI) —0.436 0.456 —0.957 0.340 —1.334 0.463
Social support satisfaction (SSS) —7.078 2427 —2913 0.004 —11.865 —2.291
PDI x SSS 0.217 0.085 2.541 0.012 0.049 0.386
Time since fire 0.051 0.060 0.844 0.400 —0.068 0.169
Delivered at recruitment —2.527 1.609 —1.240 0.118 —2.700 0.647
Parity —0.394 1.086 —0.363 0.717 —2.536 1.747
Exposure (days of pregnancy) 0.011 0.009 1.120 0.264 —0.008 0.029

Note. n = 198. Cl = confidence interval; PDI = Peritraumatic Distress Inventory; SSS = social support satisfaction.

to have a protective effect, although conflicting evidence
exists.>*3*** According to Connor and Davidson, it can be
seen as “a measure of stress coping ability.”*' Resilient indi-
viduals utilize more social support-seeking behaviors and
other active coping strategies, for example, positive refram-
ing.32 Indeed, social support is considered a buffer toward the
development of PTSD, potentially by having an effect on
how coping occurs.?'3**> Research in trauma victims also
indicates that lower levels of resilience correspond with
increased social withdrawal as an avoidance strategy.*

In previous disaster studies, we have demonstrated that
different types of social support have protective effects
against the deleterious consequences of severe stress
exposure during pregnancy. This includes support from
partners and midwifery care in a continuous care model,
spanning from the prenatal to the postpartum period.’®->’
This support was shown to provide a barrier between
objective and subjective distress and postpartum anxiety
and depression, which may occur together with PTSD.?!58
In this study, we did not systematically ask about partner
support and only inquired about prenatal care to a limited
extent; thus, we could not evaluate whether a similar
effect existed.

One limitation of the current study was our inability to
account for previous levels of trauma in childhood or adult-
hood. Abundant research shows that prior history of stressful
events and PTSD are key factors in predicting the develop-
ment of post-traumatic response.’® As such, if one is to draw
conclusions about the psychological burden of a recent trau-
matic experience, one needs to account for other traumatic
events in a mother’s life, ranging from adverse childhood
experiences to other life events and difficult environmental
circumstances, for example, racism, violence, unemploy-
ment, (substance) abuse, and socioeconomic struggles,
across her lifetime and potentially even previous genera-
tions.®%¢! Unfortunately, we did not have these data avail-
able for this study.

Post-disaster research studies face considerable methodo-
logical challenges. Mounting a large-scale study in the after-
math of a disaster is a feat that is not easily accomplished,
especially when it pertains to a pregnant or postpartum pop-
ulation. It often takes more than a year to procure the nec-
essary funding, while pregnancy only lasts for 9 months. All
data were collected between 6 and 23 months after the fire,
inducing the possibility of recall bias. While conflicting evi-
dence exists regarding the reliability of retrospective
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Figure . Moderating effect of social support satisfaction on the
relationship between peritraumatic distress levels and post-
traumatic stress disorder—like symptoms (n = 198). The region
of significance is indicated with the vertical dashed line, showing
the level of peritraumatic distress below which social support satis-
faction was shown to have a significant effect. Moderate satisfaction
represents the 10th percentile score, whereas the 90th percentile
corresponds to high levels of satisfaction. Asterisks indicate the
level of statistical significance of the slopes for the respective per-
centiles: **P < 0.001.

reporting of PTS symptoms (for an overview, see David
et al.>®), in this study, we looked at symptomatology regard-
ing the fire as experienced over the last 7 days. Therefore,
using the IES-R eliminates the possibility of recall bias for
this construct.*® However, it has been demonstrated that
reports of peritraumatic responses may change with time,
especially in those who develop chronic PTSD, such that the
scales evaluating peritraumatic distress and dissociative
experiences (PDI and PDEQ) are best administered closely
after exposure to a traumatic event.>>?® Similarly, Thomas
et al. noted that the effects of peritraumatic distress are likely
to reduce over time since PTSD is a state condition and not a
trait. Other factors such as additional life stressors, inade-
quate social support, and avoidance may then maintain the
psychopathology.?> Remarkably, it was also shown that
depending on the specific PTSD symptoms, that is, intru-
sions versus avoidance and numbing, over- and underreport-
ing of traumatic experiences may occur. In a sample of
former prisoners of war, Dekel et al. found that hyperarousal
as a PTSD symptom modified the memory of the experience
over time, increasing negative recollections.®” Recall bias
has also been associated with worse mental health in that
depression may negatively distort recollections (see Oni
et al.%® for review).

Our study population may also be subject to selection
bias. It is understandable that advertisements asking for par-
ticipation in a research study may be easily overlooked or
ignored by evacuees when struggling to get their life back
together. Participating in disaster-related studies requires
remembering the traumatic event, facing one’s fears, which
may be exactly what individuals with PTSD are avoiding.?®
This aspect of PTSD is also what may perpetuate symptoms

as avoidance prevents the adequate processing of the trauma
and fear associated with the disaster.®® It may also be an
explanation for the high attrition rates in disaster studies.
In addition, the participants in this study were highly edu-
cated, rather affluent women who are mostly in committed
relationships, which is a vastly different population than, for
instance, single women with limited financial means. The
average level of satisfaction reported was already high
(above 5 on a scale of 6). This may indicate that the results
in a different population could point toward a beneficial
effect of bolstering social support in all post-disaster perina-
tal women, regardless of the level of PTSD-like symptoms or
peritraumatic distress. Finally, since high levels of maternal
stress and psychopathology are widely accepted to have
potentially deleterious consequences, perhaps it is time to
focus more on early screening and developing interventions
to increase resilience and support the development of
adequate coping strategies. Given the importance of social
support satisfaction, specific attention for personal relation-
ships, at home and with care providers, is of importance for
this at-risk population.

Conclusion

Social support satisfaction may moderate the effect of peri-
traumatic distress on the development of PTSD-like symp-
toms in pregnant and postpartum women after a wildfire,
supporting conclusions from previous research. Given the
established long-term effects of prenatal maternal stress on
fetal and early life programming, specific attention to inter-
ventions geared toward women of reproductive age, either
pregnant, postpartum or with plans of becoming pregnant
during and after a disaster, is warranted. This population
should be targeted for early screening and interventions in
the immediate aftermath of traumatic experiences with the
aim of improving long-term maternal and child outcomes.
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