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Abstract: Background/Objectives: Hurricane exposure is a growing public health concern
that frequently results in posttraumatic stress symptoms (PTSS) in families. Research
suggests that contextual factors, including whether or not individuals evacuate, evacuation
stress, perceived sense of control, and peritraumatic distress, contribute to PTSS develop-
ment. Yet, no known research has evaluated how these variables relate to one another,
limiting understanding of how and why evacuation-related circumstances impact PTSS.
This study investigated how evacuation experiences and PTSS differ between hurricane
evacuees and non-evacuees. Methods: Parents (N = 211) reported on their evacuation
experiences and perceptions, as well as their and their child’s PTSS, following Hurricane
Ian. Results: Evacuated participants reported greater evacuation stress and greater PTSS in
themselves and their child relative to non-evacuated participants. Parents’ sense of control
was negatively associated with parent evacuation stress and parent peritraumatic distress
in the non-evacuated group only. There were no direct associations between parents’ sense
of control and parent or child PTSS in either group. In the non-evacuated group, parent
evacuation stress was indirectly related to parent PTSS via parents’ sense of control and
parent peritraumatic distress. Similarly, parent evacuation stress was indirectly related to
child PTSS via each of the aforementioned variables and parent PTSS in the non-evacuated
group only. Conclusions: Stress associated with hurricane evacuation may impact par-
ent’s perceived sense of control, which may contribute to greater parent peritraumatic
stress, resulting in greater PTSS among parents and children within families that did not
evacuate prior to a hurricane. Findings highlight mechanisms that may inform treatment
interventions and public health policy.

Keywords: post-traumatic stress; trauma; hurricane; natural disaster; evacuation

1. Introduction

Natural disasters directly impact 200 million people each year, among the most fre-
quent and lethal of which are hurricanes and other storms [1]. Concerningly, intense and
destructive hurricanes are increasingly common [2,3]. Growing coastal populations, social
and infrastructural vulnerabilities, and the effects of climate change are expected to result
in an even greater number of individuals being impacted by severe hurricanes in the near
future [1,4]. As such, hurricane exposure is a growing public health concern.

Post-traumatic stress symptoms (PTSS) are among the most common psychological
consequences of hurricanes and other natural disasters [5-7]. Parents and youth are partic-
ularly vulnerable to the development of such problems following disaster exposure [5,8,9].
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Yet, most epidemiological studies of PTSS following disaster exposure indicate that fewer
than 30% of adults and youth experience chronic and severe symptoms [5]. Consideration
of contextual factors may help clarify how, and for whom, PTSS develop post-disaster.

One contextual factor that may influence how parents and children experience a hur-
ricane is whether or not they evacuated their home. Evacuated parents are less likely to
be injured than non-evacuees and report feeling safer during the storm relative to non-
evacuated parents [9,10]. Yet, evacuation can be psychologically taxing despite reduced
risk of physical harm. Relative to non-evacuated families, evacuated families report higher
levels of overall stress, more family disagreements, and greater stress related to transporta-
tion logistics before and during the hurricane [10]. Evacuation-related stress is associated
with PTSS in mothers and children three months post-disaster, even after controlling for
actual hurricane exposure [11]. Thus, parents and children may be at risk of developing
PTSS following a hurricane regardless of evacuation status, but the mechanisms by which
symptoms develop may vary due to varying contextual environments.

For example, stress associated with resource limitations or other obligations may
prevent families who otherwise would have evacuated from leaving their homes. Extant
research has identified frequently endorsed barriers to evacuation, including poor health
or disability [12,13], lack of transportation [14], having pets [14,15], and needing to stay to
protect one’s home or business [13,14,16]. In a sample of mothers, factors such as having
more children at home, owning dogs, and needing to remain near home due to work
commitments were each associated with reduced likelihood of hurricane evacuation [17].
Moreover, nearly 70% of those who did not evacuate reported that not having a place
to evacuate to was influential in their decision to stay, whereas nearly 90% of evacuated
mothers reported that having a place to go to influenced their decision. Logistical and
financial evacuation challenges may limit access to shelters or other evacuation locations,
and feeling obligated to remain at home to protect one’s property or being required to
report to work may also result in families perceiving evacuation as unviable. As such,
evacuation stressors may make evacuation difficult or even impossible for many families.

Parents who decide not to evacuate due to evacuation stressors may perceive limited
control over their decision. Though no known research has examined the relevancy of
hurricane evacuation factors to sense of control, a study of displaced earthquake survivors
indicated that survivors who relocated out of the earthquake-prone region reported a
greater sense of control 14 months post-disaster relative to those who remained within the
region or relocated but later returned [18]. Though the reason for this association was not
directly investigated, social and economic problems were by-and-large the most commonly
reported reasons survivors remained within or returned to the earthquake-prone region. It
may be that these factors limited opportunity for individuals who wanted to permanently
relocate to do so, thereby contributing to a lower sense of control within these groups.

Some research suggests that sense of control among natural disaster survivors is
relevant to PTSS development. In the aftermath of Hurricane Katrina, a low sense of
personal control was positively related to acute stress disorder symptoms among survivors
at an emergency shelter [19]. Additional extant research indicates that feeling a low sense
of control is predictive of PTSS in adult and adolescent earthquake survivors [18,20,21],
and high sense of control is associated with posttraumatic growth [22]. Such relations may
be explained indirectly through peritraumatic distress.

Peritraumatic distress, defined as the emotional and physiological distress experi-
enced during or immediately following a traumatic event [23], appears theoretically and
empirically relevant to sense of control and PTSS. How an individual initially appraises
a potentially traumatic event, including their ability to cope and respond to the event, is
theorized to precipitate and influence peritraumatic distress [24]. For example, appraisals
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of threat may evoke fear and appraisals of being blocked from a goal (such as evacuat-
ing) may evoke anger [25]. Thus, if a person appraises an active hurricane as being a
threat to their life that they have limited control over, they may consequently experience
peritraumatic fear and anger responses that may precipitate PTSS development. Indeed,
appraisals such as perceived threat to life are associated with PTSS among parent and
youth hurricane survivors [26,27], and perceived life threat is associated with PTSS among
children, even in the absence of actual life threat [28]. Moreover, a meta-analysis suggests
that peritraumatic distress is positively associated with PTSS, even when several months or
years have passed since the trauma occurred, though the strength of the associations tend
to decline with time [29]. Such findings highlight the importance of subjective peritrau-
matic perceptions to the development of PTSS. However, no known studies have explicitly
evaluated associations of sense of control, peritraumatic distress, and PTSS. Investigation
into these relations may offer additional insight into prevention and treatment of PTSS
among hurricane survivors.

Parent PTSS is also implicated in the development of PTSS in children [30]. If a parent
is experiencing PTSS, children may adopt similar coping mechanisms or ways of interpret-
ing and responding to stressful events, such as natural disasters. Indeed, the likelihood of
children developing PTSS is often contingent upon the adaptive or maladaptive nature of
parent responses to traumatic experiences [31,32]. Parents with PTSS may also experience
impairments in parenting behavior that may result in increased internalizing and external-
izing problems in their children [33-35]. As such, examining the effects of parent PTSS on
child PTSS is relevant to understanding impacts of disasters on families.

2. Current Study

PTSS development is a common consequence of exposure to natural disasters such
as hurricanes [5], yet many families do not evacuate, oftentimes due to stressful barriers
that are out of their control. No known research has investigated if evacuation stress is
associated with sense of control, yet research indicates that evacuated disaster survivors
report greater senses of control relative to non-evacuated survivors [18], and sense of
control is associated with PTSS in adults and youth [18,20,21]. Moreover, peritraumatic
distress, a predictor of PTSS [29], may act as a mediator between sense of control and
PTSS, given theory that peritraumatic distress is precipitated by how individuals appraise
potentially traumatic events as they occur [24]. Such processes in parents may also lead to
consequences in their children.

The purpose of the current study is to investigate how evacuated and non-evacuated
hurricane survivors differ in relation to their evacuation experiences and PTSS. The study
aims were as follows (1): to explore differences in evacuation stressors and PTSS by
evacuation status; (2) to examine if associations between parents’ sense of control and
parent evacuation stress, parent peritraumatic distress, and parent and child PTSS vary by
evacuation status; (3) to investigate if parents’ sense of control and peritraumatic distress
sequentially mediate the relation between parent evacuation stress and parent PTSS; and
(4) to determine if these effects extend to child PTSS when parent PTSS is included as
a mediator.

3. Materials and Methods
3.1. Participants

Eligible participants (N = 211) were parents living in an area directly impacted by
Hurricane Ian. Approximately half (49%) of the parents reported evacuating their homes

for Hurricane Ian (n = 105). Of those who evacuated, 35.5% reported evacuating to a
friend or relative’s home nearby (less than an hour away), 20.6% reported evacuating to
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a shelter nearby (less than an hour away), 36.4% reported evacuating to another place
in Florida, and 7.5% reported leaving the state of Florida. See Table 1 for participant
demographic information.

Parents also provided data on their child. If they had more than one child, parents
were instructed to report on the child they believed was most impacted by the hurricane.
Children were 44% female and between the ages of 7 and 18 (M age = 8.91, SD = 4.29).
Children were 81.5% White, 8.1% Black, 0.9% Asian, 0.5% Middle Eastern/North African,
8.1% more than one race, 1.0% other, and 15.2% were Hispanic/Latino.

Table 1. Parent demographics.

Variable N =211 Y%
Gender
Female 162 76.8
Male 49 23.2
Age
Under 25 1 0.5
25-34 71 33.6
3544 108 51.2
45-54 30 14.2
55-64 1 0.5
Race
White 183 86.7
Black 17 8.1
Asian 3 1.4
Middle Eastern or North African 1 0.5
More than one race 5 24
Other 2 0.9
Hispanic/Latino 30 14.2
Relationship status
Single (never married) 15 7.1
Married 154 73.0
Widowed 2 0.9
Divorced 7 3.3
Separated 5 2.4
In a committed relationship 28 13.3
Highest level of education
Did not complete high school 4 1.9
Graduated from high school or received GED 25 11.8
Some college or associate degree 65 30.8
Bachelor’s degree (B.A., B.S.) 80 37.9
Graduate degree (M.S., Ph.D., ].D., M.D,, etc.) 37 17.5
Median gross annual income
Less than USD 25,000 14 6.6
USD 25,000-50,000 50 23.7
USD 50,000-75,000 51 24.2
USD 75,000-100,000 56 26.5
More than USD 100,000 40 19.0

3.2. Measures
3.2.1. Evacuation Stress

Before and After the Storm Experiences (BASE) [10] is a self-report measure used to
assess evacuation-related stressors. The current study utilized the 15 BASE items related to
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events that happened to people as they prepared to evacuate or stay home before the storm.
Parents were asked to rate how stressful each event was on a 5-point scale. Item anchors
were modified from the original scale to more clearly delineate whether or not an event
occurred (0 = Event did not occur to 4 = Event occurred and was very stressful). Ratings
were summed for a total score, with higher scores indicating greater evacuation stress.
Research indicates scores on this measure are significantly related to parents’ perception of
stress before and after the storm [10]. In the current sample, internal consistency was good
(x=0.89).

3.2.2. Sense of Control

A single item assessed sense of control over the decision to evacuate or not. Partici-
pants indicate how much control they feel they had over their family’s decision to evacuate
using a 5-point scale (1 = No control at all to 5 = Complete control). Higher scores indicate
greater sense of control over the decision to evacuate.

3.2.3. Peritraumatic Distress

The Peritraumatic Distress Inventory (PDI) [36] is a 13-item self-report measure used
to assess the level of distress experienced during or immediately after a traumatic event.
Items include common experiences occurring in response to an ongoing or recent traumatic
experience. Parents rated their experiences using a 5-point scale (0 = Not at all true to
4 = Extremely true). Total score was calculated as the mean of all items. Higher scores indi-
cate greater distress. The PDI has demonstrated good construct validity reliability [23,36].
The measure has also evidenced good internal consistency in a sample of disaster survivors
(oc = 0.82) [37]. In the current sample, the PDI demonstrated excellent internal consistency
(x=0.91).

3.2.4. Parent PTSS

The Posttraumatic Stress Checklist for DSM-5 (PCL-5) [38] is a gold-standard measure
for evaluating symptoms of PTSD in adults. The measure includes 20-items that evaluate
responses to a traumatic experience, and parents rated how much they were bothered by
each problem in the past month on a 5-point scale (0 = Not at all to 4 = Extremely). Ratings
were summed for a total score, with higher scores indicate greater posttraumatic stress
symptoms. The PCL-5 has evidenced significant psychometric support [39], including
excellent consistency in a sample of hurricane-exposed mothers (x = 0.95) [11]. In the
current sample, the PCL-5 demonstrated excellent internal consistency (« = 0.97).

3.2.5. Child PTSS

The International Trauma Questionnaire Child and Adolescent Caregiver version
(ITQ-CG) [40,41] is a parent/ caregiver-report measure that evaluates symptoms of PTSD
in youth. Parents report on 6 items that reflect common trauma reactions in youth and
rate how much their child was bothered by each problem in the past month on a 5-point
scale (0 = Never to 4 = Almost always). Ratings are summed for a total score that ranges
from 0 to 24. The ITQ-CG has demonstrated good internal consistency in a sample of
hurricane-exposed children and adolescents (x = 0.92) [27]. In the current sample, the
ITQ-CG demonstrated excellent internal consistency (x = 0.90).

3.3. Procedure

All procedures were approved by the investigators’ local Institutional Review Board.
Eligible participants (a) were parents with at least one child under age 18 and (b) residents
of one of seven Florida counties directly impacted by Hurricane Ian (Charlotte, Collier,
DeSoto, Hardee, Highlands, Lee, or Sarasota counties). Participants were recruited using
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three mechanisms: Research Match, social media advertising, and phone- and email-
based outreach to community organizations located within eligible counties. Participants
provided informed consent before completing an online survey battery. To verify eligibility
and prevent fraudulent responses, several checks recommended in extant research were
utilized and spread throughout the survey [42,43]. Checks included providing a zip code
consistent with their reported county of residence, reporting a school or daycare name
located within 50 miles of an eligible county, providing a child’s date of birth consistent
with their reported age, choosing all five colors in a favorite color attention check item,
and selecting “911” as the emergency telephone number they would dial in an emergency.
Participants who passed four out of five of these checks and provided a valid mailing
address (one response per household was permitted) located within an eligible county
received a USD 5.00 gift card and a workbook on helping children cope after hurricanes.
Data collection occurred between two and eight months post-disaster.

3.4. Analytic Strategy

All analyses were conducted in IBM SPSS Statistics for Windows (version 28, IBM
Corp., Armonk, NY, USA). Distributions and outliers were examined within the full sample
and within groups by evacuation status. No outliers were identified in the full sample
or in the evacuation group. In the non-evacuation group, three univariate BASE outliers
(i-e., +3.29 standard deviations from the mean) were identified and recoded to the next
highest non-outlying value [44]. All distributions were approximately normal and data
were homoscedastic. No multivariate outliers were observed.

Descriptive statistics and Pearson correlations were computed using standard proce-
dures. Child PTSS was held constant when calculating correlations of parent PTSS and
study variables (and vice versa). Independent samples t-tests (i.e., Student’s f-test) and
chi-square tests were used to assess group equivalence. Fisher r-to-z transformations were
utilized to determine if parents’ sense of control associations significantly differed between
groups [45]. Analyses of indirect relations were evaluated using ordinary least squares logis-
tic path analysis (PROCESS version 4.3; model 6) [46]. Two models were calculated. Parent
evacuation stress was entered as the antecedent in both models. In Model 1, parent PTSS
was entered as the consequent and parents’ sense of control and parent peritraumatic dis-
tress were entered as serial mediators. In Model 2, child PTSS was entered as the consequent
and parents’ sense of control, parent peritraumatic distress, and parent PTSS were entered
as serial mediators. The models were tested within the evacuation and non-evacuation
groups. All path analyses were conducted using 10,000 bootstrap samples and coefficients
that defined the models were evaluated using bootstrapped confidence intervals.

4. Results
4.1. Preliminary Analyses

Total sample descriptive statistics and correlations are presented in Table 2. Consistent
with samples of hurricane survivors [47,48], parent PTSS scores were moderate in the
current study. Child PTSS scores were relatively low and consistent with a sample of
trauma-exposed youth [49]. Peritraumatic distress scores were high and greater than
previously reported in samples of natural disaster survivors [50,51].



Trauma Care 2025, 5, 13

7 of 16

Table 2. Total sample descriptive statistics and correlation coefficients.

Variable M (SD) 1 2 3 4

1. Evacuation stress 17.37 (13.35) -

2. Sense of control 3.29 (1.37) —0.17 % -

3. Peritraumatic distress 33.42 (12.13) 0.55 *** —0.28 *** -

4. Parent PTSS 2 21.45 (19.57) 0.46 *** —0.08 0.40 *** -

5. Child PTSS P 4.76 (5.39) 0.18 ** 0.02 0.09 0.79 ***

PTSS = Posttraumatic stress symptoms. @ Child PTSS held constant. ® Parent PTSS held constant. * p < 0.05.
**p <0.01. ***p < 0.001.

4.2. Evacuation Stressors by Evacuation Status

Reported evacuation stressors are presented by evacuation status in Table 3. Chi-
square tests were utilized to examine group equivalence. All stressors were more often
reported by evacuated participants relative to non-evacuated participants, except for trouble
getting gasoline and having disagreements with family about whether to evacuate or not,
which were statistically equivalent across groups.

Table 3. Evacuation stressors by evacuation status.

Evacuated Non-Evacuated

Stressor (1 = 105) (1 = 106) x> r
Trouble deciding whether to stay or leave 83.8% 71.7% 4.47 0.04
Disagreements with family about what to bring 81.0% 18.9% 81.33 <0.001
with or leave behind

Trouble getting gasoline 75.2% 75.5% 0.00 0.97
Stuck in traffic/travel delays 74.3% 36.8% 30.02 <0.001
Disagreements with family about whether to 74.3% 63.2% 3.02 0.08
evacuate or not

Changing plans due to changes in the hurricane’s 63.8% 25.5% 31.39 <0.001
projected path

Trouble finding a place to stay 60.0% 24.5% 27.21 <0.001
Trouble finding transportation 59.0% 21.7% 30.59 <0.001
Getting stuck somewhere (e.g., highway; airport) 59.0% 14.2% 45.88 <0.001
Trouble finding or getting into a shelter 55.2% 12.3% 43.63 <0.001
Witnessing arguments/physical fights 54.3% 21.7% 23.80 <0.001
Separation from a key family member 47.6% 22.6% 14.45 <0.001
Changing plans due to canceled flights or 42.9% 7.5% 34.97 <0.001
car problems

Canceled flight 41.9% 5.7% 38.14 <0.001
Car breaking down/car accident 40.0% 10.4% 24.61 <0.001

4.3. Mental Health and Stress by Evacuation Status

Descriptive statistics by evacuation status are presented in Table 4. Independent
samples t-tests were employed to examine group equivalence. Participants who evacuated
reported greater parent evacuation stress, parent PTSS, and child PTSS relative to partici-
pants who did not evacuate. There was no difference in parent peritraumatic distress or
parents’ sense of control between groups.



Trauma Care 2025, 5, 13 8 of 16
Table 4. Means and standard deviations of study variables by evacuation status.
Evacuated Non-Evacuated

Measure (n = 105) (1 = 106) #(209) P
Evacuation Stress 22.83 (14.27) 11.96 (9.78) —6.43 <0.001
Sense of Control 3.16 (1.44) 3.42 (1.29) 1.34 0.18
Peritraumatic Distress 34.69 (12.40) 32.16 (11.78) —1.52 0.13
Parent PTSS 28.44 (20.13) 14.53 (16.35) —5.51 <0.001
Child PTSS 6.76 (5.89) 2.60 (3.87) —6.06 <0.001

PTSS = Posttraumatic stress symptoms. Standard deviations are presented in parentheses.

4.4. Parents” Sense of Control Associations by Evacuation Status

Associations between parents’ sense of control and mental health and stress vari-
ables were examined within evacuation status groups to determine if relations differed
by evacuation status. Parents’ sense of control was significantly negatively associated
with parent evacuation stress in the non-evacuated group, 7(104) = —0.37, p < 0.001, but
not the evacuated group, r(103) = —0.01, p = 0.94. The differences between these asso-
ciations were significant, z = —2.71, p = 0.007. Moreover, parents’ sense of control was
significantly negatively associated with parent peritraumatic distress in the non-evacuated
group, r(104) = —0.50, p < 0.001, but not the evacuated group, r(103) = —0.08, p = 0.40. This
difference was significant, z = —3.36, p < 0.001. When controlling for child PTSS, parents’
sense of control was not significantly associated with parent PTSS in the non-evacuated
group, #(103) = —0.14, p = 0.14, or the evacuated group, (102) = —0.10, p = 0.30. Similarly,
parents’ sense of control was not associated with child PTSS in the non-evacuated group,
r(103) = —0.10, p = 0.34, or the evacuated group, (102) = —0.05, p = 0.60, when controlling
for parent PTSS.

4.5. Factors Contributing to Parent PTSS

Model 1 was employed to determine the influence of parent evacuation stress on
parent PTSS via parents’ sense of control and parent peritraumatic distress (see Figure 1
and Table 5). Parent evacuation stress was significantly inversely related to parents’ sense
of control (a; path) for the non-evacuated group, but not the evacuated group. Parents’
sense of control was not directly related to parent PTSS (b; path) in any group, nor was
parents’ sense of control a significant mediator of the parent evacuation stress-parent
PTSS relation (ajb; path). Yet, parents’ sense of control was significantly inversely related
to parent peritraumatic distress (dp; path) for the non-evacuated group. This relation
was not significant for the evacuated group. Moreover, the total indirect effect of parent
evacuation stress on parent PTSS through parents’ sense of control and parent peritraumatic
distress (a;dy1b, path) was significant for non-evacuated group only. In both groups, parent
evacuation stress was significantly positively related to parent peritraumatic distress (ap
path), which was, in turn, significantly and positively related to parent PTSS (b, path).
Furthermore, the indirect effect of parent evacuation stress on parent PTSS through parent
peritraumatic distress (apb, path) was significant across both groups, as was the direct
effect of parent evacuation stress on parent PTSS (¢’ path).
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Figure 1. Serial multiple mediation model predicting parent PTSS from parent evacuation stress.
PTSS = Posttraumatic stress symptoms.

Table 5. Serial multiple mediation effects of parent evacuation stress on parent PTSS.

Non-Evacuated Evacuated
(n =106) (n = 105)

Path B 95% CI B 95% CI

aj —0.049 [—0.078, —0.023] —0.001 [—0.021, 0.019]
ap 0.392 [0.154, 0.706] 0.549 [0.420, 0.666]
by 1.122 [—1.205, 3.278] 1.253 [—0.319, 2.790]
b, 0.519 [0.229, 0.864] 0.723 [0.480, 0.966]
do1 —3.610 [—5.351, —1.611] —0.753 [—2.092, 0.590]
aibg —0.055 [—0.179, 0.064] —0.001 [—0.038, 0.028]
arby 0.204 [0.049, 0.509] 0.397 [0.248, 0.563]
aidpiby 0.092 [0.027, 0.181] 0.000 [—0.015,0.017]
c 0.763 [0.356, 1.091] 0.651 [0.439, 0.870]

PTSS = Posttraumatic stress symptoms. Bolded values represent significant effects.

4.6. Factors Contributing to Child PTSS

Model 2 expanded upon Model 1 to examine child PTSS as the outcome (see Figure 2
and Table 6). All effects that were significant (or insignificant) in Model 1 maintained
significance (or insignificance) in their previously reported directions following the in-
clusion of child PTSS as the outcome in Model 2. Parents’ sense of control and parent
peritraumatic distress were not directly related to child PTSS in either group (b; and by
paths, respectively), nor were parents’ sense of control or parent peritraumatic distress
significant mediators of the parent evacuation stress-child PTSS relation (a;b; and azb,
paths, respectively). In both groups, parent PTSS was significantly positively related to
child PTSS (bz path) and a significant mediator of the relation of parent evacuation stress
and child PTSS (asbs path). The indirect effects of parent evacuation stress on child PTSS
through (a) parents’ sense of control and parent peritraumatic distress (a;dp1b; path) and (b)
parents’ sense of control and parent PTSS (a;d3;bs path) were insignificant across groups.
Yet, the indirect effect was significant through parent peritraumatic distress and parent
PTSS (apdspbs path) in each group. Among the non-evacuated group only, the indirect
effect of parent evacuation stress on child PTSS through parents’ sense of control, parent
peritraumatic distress, and parent PTSS was significant (a;dp1dspbs path). The direct effect
of parent evacuation stress on child PTSS was insignificant in both groups (¢’ path).
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Figure 2. Serial multiple mediation model predicting child PTSS from parent evacuation stress.

Table 6. Serial multiple mediation effects of parent evacuation stress on child PTSS.

Non-Evacuated Evacuated
(n =106) (n = 105)

Path 8] 95% CI 8] 95% CI

a —0.049 [—0.079, —0.023] —0.001 [—0.021, 0.019]
ap 0.392 [0.155, 0.699] 0.549 [0.422, 0.666]
as 0.763 [0.367, 1.104] 0.652 [0.447, 0.875]
by —0.155 [—0.644, 0.337] 0.261 [—0.228, 0.723]
b, 0.058 [—0.018, 0.125] —0.001 [—0.103, 0.086]
bs 0.147 [0.098, 0.206] 0.195 [0.140, 0.257]
doy —3.610 [—5.334, —1.656] —0.754 [—2.082, 0.566]
dsq 1.122 [—1.151, 3.227] 1.234 [—0.290, 2.757]
ds, 0.519 [0.221, 0.850] 0.720 [0.470, 0.955]
aiby 0.008 [—0.018, 0.036] 0.000 [—0.008, 0.007]
apby 0.023 [—0.009, 0.051] —0.001 [—0.058, 0.047]
agbs 0.112 [0.055, 0.1771] 0.127 [0.080, 0.190]
aijds1 by 0.010 [—0.003, 0.023] 0.000 [—0.001, 0.001]
ayds1bs —0.008 [—0.21, 0.009] 0.000 [—0.008, 0.006]
apdspbs 0.030 [0.006, 0.084] 0.077 [0.041, 0.127]
a1d21d32b3 0.134 [0.003, 0.030] 0.000 [—0.003, 0003]
c —0.019 [—0.105, 0.081] 0.071 [—0.008, 0.152]

PTSS = Posttraumatic stress symptoms. Bolded values represent significant effects.

5. Discussion

PTSS is among the most common psychological consequences of hurricanes and other
natural disasters, especially among parents and youth [5]. Extant research indicates that
evacuation stress and survivors’ sense of control are two contextual factors related to
PTSS in disaster survivors [11,18]. This study expands upon prior research investigating
associations between parent evacuation stress and PTSS in parents and their children by
being the first to explore if parents’ sense of control and peritraumatic distress mediate these
relations, and if those relations differ for families who evacuated versus did not evacuate.

5.1. Evacuee and Non-Evacuee Evacuation Experiences and PTSS

Parents who evacuated prior to Hurricane Ian reported experiencing more stressors rel-
ative to non-evacuated parents. All assessed evacuation stressors were more often reported
by evacuated parents relative to non-evacuated parents, except for trouble getting gasoline
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and having disagreements with family about whether to evacuate or not, which were
equivalent across groups. La Greca and colleagues [10] similarly reported that hurricane
evacuees experienced more evacuation stressors relative to non-evacuees.

Regardless of evacuation status, greater evacuation stress was associated with greater
parent and child PTSS, indicating that stress related to hurricane evacuation has broad
mental health implications regardless of evacuation status. Yet, evacuation stress appears
especially relevant to evacuees. Parents of evacuated families reported greater evacuation
stress, parent PTSS, and child PTSS relative to non-evacuees. Results are consistent with ex-
tant research indicating that evacuation stress is greater among hurricane evacuees relative
to non-evacuees [10] and is predictive of PTSS in mothers and youth post-hurricane [11].
Additional contextual factors may also contribute to greater PTSS among evacuated individ-
uals. For example, individuals are more likely to evacuate if they live in vulnerable housing
and areas heavily impacted by the storm [52]. Thus, hurricane evacuees may develop more
PTSS relative to non-evacuees due to greater losses within their communities. Additionally,
hurricane evacuees are more likely to be female [13,52] and a meta-analysis suggested that
women are at greater risk for developing PTSD following disaster exposure relative to
men [53]. Yazawa and colleagues [54] investigated reasons for this gender discrepancy
and found that women are more effected by what happens to others during a traumatic
event, even if they did not directly experience the trauma themselves. Additional research
is needed to better understand how different contextual factors, such as evacuation, lead to
the development of PTSS.

5.2. Evacuation Status and Parents’ Sense of Control

Evacuation status appears relevant to how individuals perceive traumatic events as
they occur. Present results indicate that associations between parents” sense of control
and psychological functioning differ by evacuation status. Parents’ sense of control was
negatively associated with parent evacuation stress and parent peritraumatic distress for
non-evacuated parents only. In other words, parents who did not evacuate before the
hurricane and perceived less control over their decision reported greater evacuation stress
and peritraumatic distress. These relations were insignificant among evacuated parents and
the differences between the correlation coefficients across groups were significant, suggest-
ing that associations of parents’ sense of control and evacuation stress and peritraumatic
distress are context dependent.

Results of the present study suggested that parents’ sense of control was not associated
with parent or child PTSS in either group. This contrasts with prior research that indicated
that low sense of control predicted greater PTSS in adult and adolescent earthquake sur-
vivors [18,20,21] and greater acute stress disorder symptoms in adult hurricane survivors
housed in an emergency shelter [19]. Unlike those in prior research, approximately half
of the present study participants evacuated prior to the disaster. Hurricane evacuees are
injured less and report feeling safer than non-evacuees [9,10], perhaps due to reduced or
absent direct exposure to the disaster as it unfolded. As PTSD prevalence is higher among
those directly exposed to disasters at a greater intensity relative to those who were not
directly exposed or were exposed at a lower intensity [55] differing degrees of disaster
exposure between samples may account for differing relations of sense of control and
PTSS across studies. Disaster type may further explain differences between the present
results and prior research conducted with earthquake survivors. Unlike hurricanes, which
are typically predicted to occur up to seven days in advance [56] earthquakes are unable
to be reliably predicted [57]. Though evacuation stress is undoubtably experienced by
many post-earthquake, sense of control perceived during an active earthquake is unlikely
to be related to whether or not individuals chose to evacuate prior to the earthquake’s
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occurrence given lack of opportunity for advanced warning. Continued investigation into
the contextual factors associated with disaster exposure is warranted to better understand
mechanisms contributing to PTSS development.

5.3. Differential Effects of Parents” Sense of Control on PTSS by Evacuation Status

Although parents’ sense of control and parent and child PTSS were not correlated,
mediation analyses were suggestive of context-dependent indirect relations between these
variables. In both groups, parent evacuation stress was positively associated with parent
PTSS directly, as well as indirectly via parent peritraumatic distress. Thus, regardless of
evacuation status, parents who experienced high evacuation-related stress also reported
greater peritraumatic distress and PTSS. This finding builds upon well-established research
linking peritraumatic distress and PTSS [29] by demonstrating that evacuation-related
stress may predispose hurricane-exposed parents to higher levels peritraumatic distress
and consequent PTSS. Parents” sense of control was relevant to these relations among
non-evacuated parents only. In the non-evacuated group, the relation of parent evacuation
stress and parent PTSS was sequentially mediated by parents’ sense of control and parent
peritraumatic distress. In other words, among parents who did not evacuate, high evacu-
ation stress was associated with low sense of control, which in turn was associated with
high peritraumatic distress, which was ultimately associated with high PTSS.

When child PTSS was evaluated as the outcome, parent PTSS appeared particularly
relevant to both groups. With the exception of parent PTSS, no variables were directly asso-
ciated with child PTSS in either group. In addition, indirect relations of parent evacuation
stress and child PTSS were only significant when parent PTSS was included in the models.
Thus, parent peritraumatic distress did not mediate the relation of parent evacuation stress
and child PTSS without the inclusion of parent PTSS as a serial mediator. This may be
due to the centrality of the parent’s perspective to all variables, as parent and child PTSS
were reported by parents only, and child evacuation stress, child sense of control, and child
peritraumatic distress were not measured. Though the link between parent and child PTSS
is well-established, results may have differed if child-reported PTSS data were collected. In
addition, little is known about associations of parent peritraumatic distress and child PTSS.
Researchers of one known study evaluated the association of parent peritraumatic distress
on child PTSS and found a positive relationship [58]. Child peritraumatic distress was also
measured and found to be more elevated than parent peritraumatic distress on average,
although it was unclear if child peritraumatic distress and later child PTSS were related. It
may be that child peritraumatic distress is more relevant than parent peritraumatic distress
to the present model. Additional research is needed to best understand parent and child
peritraumatic distress and their contributions to child PTSS development.

Despite these differences, the effects of parents’ sense of control on child PTSS were
otherwise consistent with those observed in the parent-only PTSS models. In the non-
evacuated group, the association of parent evacuation stress and child PTSS was sequen-
tially mediated by parents’ sense of control, parent peritraumatic distress, and parent
PTSS. Parents’ sense of control was not related to any variables in the evacuated group.
Thus, parents of non-evacuated families that experience high evacuation stress prior to
a hurricane may appraise themselves as having less control over not evacuating their
families, resulting in peritraumatic distress responses of greater intensity, increasing risk of
PTSS development in themselves and their children. As these effects were not observed
in evacuated participants, sense of control appears uniquely influential to adult and child
PTSS in the context of non-evacuation, particularly when individuals are exposed to high
degrees of evacuation-related stress.
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5.4. Limitations

Despite the contributions of the current study, several limitations should be acknowl-
edged. First, this study utilized a cross-sectional design, which limits the generalizability
of the results and prevents the establishment of causality. Causal conclusions are further
limited by the possibility of retrospective biases, which may have impacted participant’s
ability to accurately report on past events and perceptions. For example, though partici-
pants were instructed to report on their perceived sense of control during the hurricane,
their retrospective perceptions may have been biased by post-hurricane events and experi-
ences. Future researchers may benefit from employing alternative methodologies to better
understand relations between contextual factors and mental health variables. Additionally,
this study specifically recruited from areas with the most severe hurricane exposure; it is
unclear whether findings generalize to less severe hurricane experiences. Examination of
additional factors, such as severity of trauma exposure and property damage [52], that may
partially account for PTSS variance may be of benefit to future researchers. Additionally,
the use of single informant data in the form of parent reports of child mental health symp-
toms limits the reliability and validity of the obtained child PTSS scores. Indeed, parent
PTSS and parent reports of their child’s PTSS post-disaster are highly correlated [59] and
parents’ own mental health symptoms may influence their report of their child’s symptoms.
Therefore, future research should include both parent and child reports of child mental
health symptoms to increase the reliability and validity of child symptoms. Furthermore,
the sample demographics were predominately White, and while this reflects the demo-
graphics of the counties in which participants were recruited, it limits the generalizability
of findings across racially and ethnically diverse populations. Additionally, participants
largely identified as female and were parents of school-age children and adolescents. The
generalizability of the results to non-female parents and parents of younger children may
therefore be limited. Future studies should aim to recruit diverse samples to highlight the
unique factors that impact disaster-related outcomes.

6. Conclusions

The present study investigated how hurricane evacuation experiences and PTSS differ
in parents and youth by evacuation status. The results suggest that greater evacuation
stress is associated with greater parent and child PTSS regardless of evacuation status,
though parents in families that evacuate experience more evacuation stressors and greater
overall evacuation stress than those in non-evacuated families. In addition, this study was
the first to demonstrate that PTSS are greater among parents and children who evacuated
relative to those who did not evacuate. This study was also the first to demonstrate that
parent’s perceived sense of control over their evacuation decisions may be uniquely relevant
to the development of PTSS in parent and youth within families that remained at home
during a hurricane. Results highlight the importance of public health efforts to reduce
stress-inducing barriers to hurricane evacuation, ensuring that those who want to evacuate
feel in control over their ability to do so if they choose. In addition, adult and youth who
did not evacuate before hurricane exposure and subsequently developed PTSS may benefit
from exploring pre-evacuation experiences and control-related appraisals and beliefs with
treatment providers, though additional research is necessary to fully understand these
associations and efficacy of interventions. Continued research on the effects of contextual
variables on the development of PTSS is necessary to optimize person-centered prevention
and treatment efforts.
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