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The relationship between gender, disaster exposure, and the Protective Action Decision Model (PADM) is explored
through a survey administered to 326Gulf Coast residents following the Deep-Water Horizon oil spill. Structural Equa-
tion Modeling was used to find that disaster exposure demonstrated a significant negative effect on PADM, such that
greater exposure was associated with lower scores (g =−3.09, p< .001). Similarly, gender was a significant covar-
iate in themodel, such that being femalewas associatedwith an increase in scores (g=0.33, p<.05). Thiswork high-
lights the relationships between gender, cumulative disaster exposure, and the PADM.
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1. Introduction

Between the years 2005 and 2015, disasters caused over US $1.3 trillion
in damages and displaced millions of people [1]. These disasters are com-
prised of both natural disasters (disasters that are either geophysical, mete-
orological, hydrological, climatological, or biological) and technological
disasters [2]. Technological disasters are disasters that are man-made and
that are generally caused by some type of accident (vehicular, structure col-
lapse, exposure, fire, or chemical) [3]. The United States is considered a
“hot-spot” for technological disasters, and ranks #3 in overall occurrences
of technological disasters, number #4 in number of deaths, number #5 in
number of injuries, number #6 in number of affected people and number
#1 in economic damages [4]. Though the Deepwater Horizon Oil Spill is
the largest and most significant oil spill in the scope of damage it caused,
there have been at least 44 oil spills since the 1969 oil well blowout in
Santa, Barbara California [5]. Other notable spills have included the 1989
Exxon Valdez Spill, the 1979 Ixtoc Spill, the 1994 Morris J. Berman Spill,
the 1971 Texaco Oklahoma Spill, and the 1977 Hawaiian Patriot, among
others [5]. There is evidence that natural and technological disasters may
differ in their short and long-term impacts on individual mental and
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physical health, and in their impact on community infrastructure [6–8],
making continued research on technological disasters especially important.

The 2010 Deepwater Horizon oil rig explosion was one of the largest
technological disaster events in United States history [9]. In addition to kill-
ing 11 crewmembers, the explosion caused an estimated 4.9 million barrels
of oil to pour into the Gulf of Mexico, negatively impacting communities
throughout Alabama, Florida, Louisiana, and Mississippi, and causing eco-
nomic damage of at least US $36.8 billion [9]. Because many individuals
living in this region depend on coastal areas for both social, recreational,
and economic resources, the impact of the oil spill on local communities
was immense. It is estimated that the loss to the seafood industry was at
least $4.36 billion dollars [9]. Tourism is an additional important area of
revenue for these areas and is estimated to have cost local economies be-
tween $7.6 billion to $22.7 billion dollars [9]. Loss of income was fre-
quently associated with increased mental distress, and high rates of
anxiety and depression in areas impacted by the spill [10]. Other re-
searchers have noted the increase in “community corrosion” following
the disaster, with communities offering less emotional and instrumental
support to fellow members [11]. However, much of the long-term impact
of this disaster on coastal communities has still yet to be fully determined
[8,12,13].

Coastal areas are especially vulnerable to natural disasters such as hur-
ricanes and flooding, in addition to being at high risk for technological di-
sasters due to their proximity to oil rigs and processing facilities [14]. In
the United States, coastal communities in the Gulf South have been
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impacted by numerous disasters in the past decade, including the Deepwa-
ter Horizon oil spill and Hurricanes Katrina, Rita, Gustav, Ike, Isaac, and
Harvey [15]. Encouragingly, there is a growing body of research exploring
the factors that impact resilience and coping for individual and communi-
ties following disasters ([10,16–20]). However, additional research is
needed, particularly in the context of technological disasters such as oil
spills.

The increased exposure of individuals living on the U.S. Gulf Coast to
multiple instances of, and types of disasters, also warrants further explora-
tion. Though previous research has tended to focus on individual or com-
munity exposure to a single disaster event, exploration of the impact of
exposure to multiple disasters on disaster recovery and preparedness is
needed [21]. Similarly, few studies of disasters have focused on the rela-
tionship between gender and recovery, risk perception, and future disaster
preparedness in post-disaster settings, and even fewer have explored these
topics following technological disasters [22–24]. There is evidence that fe-
males may be especially vulnerable following disasters, in large part due to
family responsibilities and economic constraints, and susceptibility to do-
mestic violence [25–31], making research needs in this area even more
pressing.

1.1. PADM

The Protective Action Decision Model (PADM) offers researchers a tool
for analyzing three types of respondent perceptions: threat perceptions,
protective action perceptions, and stakeholder perceptions. The PADM
can be used to investigate these perceptions in response to a disaster or en-
vironmental hazard, or in terms of how they informdecision-making before
threats occur [32]. The PADM was developed in part as a way to offer an
alternative explanation for human behavior following disasters in contrast
to protection motivation theory and the theory of planned behavior [33].
The PADM model combines information from an individual's specific soci-
etal and environmental context, available social information, and personal
experience with a hazard (frequently, some type of disaster) [21]. Individ-
uals indicate how they perceive threats, if they need additional information
about the threat andwhere to get that information, if there is a need for pro-
tective action, what type of protective action can be taken, and when that
action should be taken [21].

1.2. Gaps in the literature: PADM and disaster exposure

Most previous PADM research has focused on natural disasters [34–36].
The PADM has not often been used in the context of technological disasters
[34] and has not been used to look at the impact of the combination of ex-
posure tomultiple hurricane events and oil spills. Though previous research
with the PADM has indicated that disaster experience increases threat per-
ception, this relationship has not always been consistent [21] and associa-
tion with demographic factors has been variable, indicating that there is a
need for further exploration of the relationship between demographic var-
iables and the PADM [35,36]. Though prior studies have explored the rela-
tionship between previous hurricane exposure and decision-making (e.g.
[24]) and exposure to technological disasters and decision-making [34], lit-
tle has explored the combined effects of these on the PADM [21]. To date,
the PADM has been infrequently applied to the Deepwater Horizon oil spill
[37] and the impact of prior exposure tomultiple disaster events has not yet
been researched among those impacted by the Deepwater Horizon oil spill.

1.3. Gaps in the literature: gender

Though gender in disaster contexts is increasingly being addressed,
there is relatively scant research that has specifically focused on how indi-
viduals of each gender may be differently impacted in their perception of
disaster risk and decision-making, and the important implications this
may have on disaster response and prevention [24,38]. The studies that
do exist tend to focus on natural disasters, leaving a gap in the literature
concerning gender differences following a technological disaster event.
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This gap is concerning since the research that does exist suggests that
women and men are often impacted differently by disasters [22,27].
These differences may exist because women are frequently the care-givers
for both immediate and extended family members in post-disaster settings
and often have increased domestic and family responsibilities before and
following a disaster, their frequent economic dependence on male bread-
winners, limited economic opportunities, and a wage gap which penalizes
women [25,28,29]. These factors are compounded by decreased access to
social services and compromised social networks following a disaster
[25,28,39–41].

Following Hurricane Katrina, women reported a significant increase in
both emotional and physical victimization, which was not found for men
(Schmacher et al., 2010). In a study looking at health outcomes following
the DeepwaterHorizon oil spill, womenweremore at risk for negativemen-
tal health outcomes [27]. In lower SES (socioeconomic status) countries,
there is evidence that women receive less aid following disasters, and in
one study they were seven times more likely to die in the post-disaster re-
covery period than their male counterparts [42]. This is the first research
to look explicitly at the role of gender and the PADM following the Deepwa-
ter Horizon oil spill.

1.4. Current study

Precautionary measures taken before disasters occur foster prepared-
ness for future traumatic events and promote resilience [16,19,20,43].
This study specifically seeks to investigate the preparedness measures—
and predictors of disaster preparedness—taken by individuals and house-
holds in the U.S. Gulf Coast region to mitigate the impact of a future hydro-
carbon event, such as the 2010Deepwater Horizon oil spill. The aims of this
study were to 1. Explore the impact of cumulative exposure to natural and
oil spill disasters on the PADM and 2. Explore gender differences on the
PADM following the Deepwater Horizon oil spill. This study provides a
unique opportunity to explore the relationships between the cumulative ef-
fect of trauma exposure and the PADM by gender. This research makes an
important contribution to the body of literature investigating post-disaster
recovery and preparedness and has significant implications for program-
ming and interventions used by practitioners.

2. Methods

This study uses a cross-sectional design, and asks participants questions
related to risk perception, preparedness measures, and belief in the likeli-
hood of future natural and oil spill events on the U.S Gulf Coast. Individual
participants were each asked a series of questions during a 60-min in-
person survey. The survey was carried out in Galliano (Lafourche Parish)
and Port Sulphur (Plaquemines Parish) in southeastern Louisiana, and in
Bayou La Batre (Mobile County), Alabama, areas which have all experi-
enced multiple disasters in the past decade. Surveys were administered by
trained data collectors in these three communities between June 2017
and November 2017.

2.1. Participants

The target sample consisted of individuals residing in areas surrounding
Port Sulphur and Galliano, Louisiana and Bayou La Batre, Alabama on the
U.S. Gulf Coast because of the high prevalence of disaster exposure (and ex-
posure to multiple types of disasters) in these areas. Within each sampling
site the goal was to collect a minimum of 100 in-person surveys. Survey
subjects were recruited for participation in the study through a mixture of
snowball sampling and the use of an existing database maintained by an
outside vendor. Recruitment packages for prospective participants were
sent by the outside vendor and included a recruitment letter containing in-
formation about the study and both mail-in instructions and a web-link for
scheduling an appointment to participate. The research team did not have
access to the full names or contact information for any of the study partici-
pants. All adults over the age of 18 years, residing in the areas in and



Table 1
Questions and response options of measure items.

Measure questions Response options (coded as X)

PADM questions
“Have you ever prepared for a natural
disaster such as a hurricane or a flood?”
*If respondents answer yes, they are
then asked the following questions.

• Yes
• No

“Do you think your preparations are
effective for protecting the safety of you
and members of your household for a
future natural disaster?”

• Very ineffective (0)
• Ineffective (1)
• Effective (2)
• Very effective (3)
• Don't know/NA

“How effective do you think your
preparations are in limiting the
negative financial impact of a future
natural disaster?”

*Same as above

“How likely is it that in the next five
years another large oil spill disaster like
the Deepwater Horizon oil spill will
occur in the Gulf of Mexico?”

• Very unlikely (0)
• Unlikely (1)
• Likely (2)
• Very Unlikely (3)
• Don't know/NA

“How likely is it that in the next five
years another major natural disaster
like a hurricane will occur in the Gulf of
Mexico?”

*Same as above

“How worried are you now about any
ongoing impacts of the Deepwater
Horizon oil spill on the physical health
of you or any member of your
immediate family”

• Not at all worried (0)
• A little worried (1)
• Moderately worried (2)
• Very worried (3)
• Don't know/NA

“How worried are you now about any
ongoing impacts of the Deepwater
Horizon oil spill on the economy in your
community?”

*Same as above

“How worried are you now about any
ongoing impacts of the Deepwater
Horizon oil spill on the relationships
with family and friends for you or any
member of your immediate family?”

*Same as above

Gender • Female (0)
• Male (1)

Race • White
• Black or African American
• Native American/Alaska Native
• Asian Indian
• Chinese
• Filipino
• Japanese
• Korean
• Vietnamese
• Cambodian
• Native Hawaiian
• Other Pacific Islander
• Other*Because of the relatively small
numbers of non-White participants, for
purposes of this analysis, participants
were collapsed into those identifying as
White (coded as 1) and those identify-
ing as non-White (coded as 0).

Hispanic/Latino/Spanish origin • Yes
• No
* Those who reported not identifying as
Hispanic, Latino or Spanish were coded
as 1 and those who did as 0.

Exposure to previous disasters:
Had participant been in the region during:

• Yes (1)
• No (0)

Hurricane Katrina *Same as above
Hurricane Rita *Same as above
Hurricane Gustav *Same as above
Hurricane Ike *Same as above
The Deepwater Horizon Oil Spill *Same as above
Hurricane Isaac *Same as above
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surrounding Galliano and Port Sulphur, Louisiana and Bayou La Batre, Ala-
bama were eligible to participate in the study.

2.2. Procedure

Both the online and mail-in scheduling recruitment forms listed poten-
tial times for participating in a 60 min in-person survey at a specified
local site. Once prospective participants submitted a response via postal
mail or through the weblink, participants were contacted by the vendor
to schedule an appointment with the research team to participate in the
in-person survey. The research team received a schedule from the vendor
for carrying out the in-person surveys, which contained only a 4-digit iden-
tifier and last name for each participant. The research team did not have ac-
cess to any other information about the participants, and the schedule was
destroyed after data collection was completed to maximize participant pri-
vacy. The outside vendor destroyed any identifying records linking partici-
pants to the study after data collection ended.

All members of the data collection team completed Institutional Review
Board requirements for conducting research (e.g. Collaborative Institu-
tional Training Initiative (CITI) training). The data collectors—PhD and
masters students—also completed trainings in cultural sensitivity and
data collection before data collection began. Survey administration was su-
pervised by the research team PI and Co-PI's, with aminimumof one super-
visor being present at a given data collection event to monitor data
collectors at all times. Verbal informed consent was obtained for all partic-
ipants before beginning the survey, and all participants were informed that
they did not have to answer any question they did not want to, and that
they were free to end the survey at any time. Participants were also pro-
vided with an information sheet containing the contact information for
study PIs and additional information about the study. Though the magni-
tude of risk for participation in the study was minimal, data collectors
were trained in assisting participants with accessing resources if they re-
ported any discomfort as a result of study participation. Participants were
provided with a $50.00Walmart gift card immediately following their par-
ticipation in the survey.

Data was collected through use of either a handheld tablet computer or
a paper-based version depending on the preference of the participant.
When using the online, tablet-based version of the survey, data collectors
inputted the survey question responses into the tablet for the participant.
The final sample included 326 individuals. IRB approval was obtained
from XXX (omitted for blind review) University (IRB # 16-997431U)
prior to initiating data collection. For further discussion of the follow-up
procedures following data collection please refer to (omitted for blind
review).

2.3. Measures

Participants were asked the questions described below in Table 1. (See
Tables 2–5.)

2.4. Analysis approach

Paired-samples t-tests were conducted to compare scores on the sepa-
rate subscales of the PADM (Hazard Adjustment Perceptions, Perceived
Event Likelihood, Perceived Consequences and Cumulative PADM scores)
between men and women. Paired-samples t-tests were also conducted to
compare scores on the separate components of the PADM (Hazard Adjust-
ment Perceptions, Perceived Event Likelihood, Perceived Consequences
and Cumulative PADM scores) between those exposed to disaster, and
those not exposed to disaster.

A Structural EquationModel (SEM) was estimated in Stata Version 13.1
using maximum likelihood estimation to test the relationship between ex-
posure to disasters and the PADM (n = 218). List-wise deletion was used
as the method for addressing missing data, reducing the sample from 326
to 218. The model was re-estimated based on the modification indices to
allow covariation between error terms in the measurement components
3

of the model. These modifications were allowed to improve overall model
fit. The final model included six indicators of the latent exogenous variable
exposure and seven indicators of the endogenous latent variable PADM. In



Table 2
Descriptive characteristics of study sample, n = 326.

n m/% SD Min–Max

Demographics

Age (in years) 326 55.05 15.80 18–89
Gender 0.41 1–2

Female 199 61.0
Male 127 39.0

Race 0.52 1–2
Non-White 150 48.4
White 160 51.6

Hispanic/Latino 0.76 1–2
Hispanic/Latino 13 4.0
Not Hispanic/Latino 313 96.0

Table 4
Relationship of gender and the PADM, n = 326.

Men Women

N and mean SD N and mean SD T-test

Hazard adjustment perceptions 113(2.23) 0.66 175(2.22) 0.63 0.21
Perceived event likelihood 121(1.98) 0.76 190(2.06) 0.74 −0.91
Perceived consequences 124(1.33) 0.99 195(1.71) 0.96 −3.31***
Cumulative PADM score 126(1.75) 0.60 199(1.95) 0.55 −3.05***

*p < .05, **p < .01, ***p < .001.
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addition, the covariate gender was added to account for the differences in
preparedness across genders. Model fit was determined based on a series
of goodness of fit indices including chi-square (χ2), root mean squared
error of approximation (RMSEA), comparative fit index (CFI), Tucker-
Lewis fit index (TLI), and coefficient of determination (CD). The model
was estimated and compared to the following indices of fit: χ2/df < 2,
RMSEA <0.05, CFI > 0.90, TLI > 0.90, CD > 0.80 [44].

3. Results

The final sample for this analysis was 326 participants. The average age
of participants was 55.05 years (SD= 15.80) with 61.0% of participants (n
=199) identifying as female and 39.0% (n=127) as male. Over half of re-
spondents identified asWhite (n=160, 51.6%)with 150 (48.4%) identify-
ing as non-White. The majority of participants reported not being Hispanic
or Latino (n = 313, 96.0%) with 13 (4.0%) identifying as Hispanic or
Latino.

Many (n=141, 64.7%) participants reported being in the region for all
of the six disaster experiences they were questioned about. For Hurricane
Katrina 204 (62.6%)were present (n=122, 37.4% not present); for Hurri-
cane Rita, 170 (52.1%) were present, (n = 156, 47.9% not present); for
Hurricane Gustav, 167 (51.2%) were present, (n = 159, 48.8% not pres-
ent); for Hurricane Ike, 166 (50.9%) were present, (n = 160, 49.1% not
present); for Hurricane Isaac, 172 (52.8%) were present, (n = 160,
47.2%, not present); and for the Deepwater Horizon oil spill, 207 individ-
uals (63.5%) reported being in the area (n = 119, 36.5% not in the area).

For the Hazard Adjustment Perception questions, respondents reported
a mean of 3.47 (SD = 0.72) (scale of 1–4) when asked “Do you think your
preparations are effective for protecting the safety of you and members of
your household for a future natural disaster?” and a mean of 2.94 (SD =
0.85) (scale of 1–4) when asked “How effective do you think your
Table 3
Model variables, n = 326.

n m/% SD Min–Max

Disaster exposure (Yes)
Hurricane Katrina 204 62.6 0.27 1–2
Hurricane Rita 170 52.1 0.45 1–2
Hurricane Gustav 167 51.2 0.45 1–2
Hurricane Ike 166 50.9 0.46 1–2
Hurricane Isaac 172 52.8 0.45 1–2
DWH oil spill 207 63.5 0.24 1–2

PADM
Hazard adjustment perceptions

Effective for safety 326 3.47 0.72 1–4
Effective for financial 326 2.94 0.85 1–4

Perceived event likelihood
Future oil spill 326 2.51 1.05 1–4
Future nat. disaster 326 3.54 0.68 1–4

Perceived consequences
Worry health 326 2.54 1.23 1–4
Worry economy 326 3.02 1.13 1–4
Worry relationships 326 2.11 1.23 1–4
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preparations are in limiting the negativefinancial impact of a future natural
disaster?” For Perceived Event Likelihood questions, participants reported a
mean of 2.51 (SD=1.05) (scale of 1–4) for “How likely is it that in the next
five years another large oil spill disaster like the Deepwater Horizon oil spill
will occur in the Gulf of Mexico?” and a mean of 3.54 (SD 0.68) (scale of
1–4) for “How likely is it that in the next five years another major natural
disaster like a hurricane will occur in the Gulf of Mexico?” For Perceived
Oil Spill Disaster questions, respondents had a mean of 2.54 (SD = 1.23)
(scale of 1–4) for “How worried are you now about any ongoing impacts
of the Deepwater Horizon oil spill on the physical health of you or any
member of your immediate family”, a mean of 3.02 (SD = 1.13) for
“How worried are you now about any ongoing impacts of the Deepwater
Horizon oil spill on the economy in your community?” and a mean of
2.11 (SD= 1.23) when asked “How worried are you now about any ongo-
ing impacts of the Deepwater Horizon oil spill on the relationships with
family and friends for you or any member of your immediate family?”

The results of the structural equation model suggest that the model fit
the data moderately well (χ2 (df) = 143.85(73), p < .001). The Root
mean square error of approximation (RMSEA) was greater than the desired
cut point of 0.05 (RMSEA = 0.067, CI 0.05–0.08, p = .05). However, the
CFI, TLI, and CD all indicated that the model fit the data well (CFI =
0.94, TLI = 0.92, and CD = 0.93). Within the path model, exposure had
a direct and negative relationship with PADM (β=−3.09, p< .001). Sec-
ondly, being female had a direct and positive relationship PADM(β=0.33,
p < .05) (Fig. 1).

To more explicitly explore the differences identified in the SEM model,
an independent samples t-test was performed to explore differences be-
tween men and women on the PADM. An additional independent samples
t-test was performed to assess differences between those exposed to disas-
ters and those not exposed. There was not a significant different in the av-
erage Hazard Adjustment Perceptions.

scores for men (M = 2.23, SD = 0.66) and women (M = 2.22, SD =
0.63); t(286) = 0.21, p = .57. There was also not a significant different
in the mean Perceived Event Likelihood scores for men (M = 1.98, SD =
0.76) and women (M=2.06, SD=0.74); t(309)=−0.91, p= .18. How-
ever, there was a significant different in the mean of Perceived Conse-
quences scores for men (M = 1.33, SD = 0.99) and women (M = 1.71,
SD= 0.96); t(317) = −3.31, p = .00, such that women had higher aver-
age scores of perceived consequences. There was also a significant different
in the mean Cumulative PADM scores for men (M=1.75, SD=0.60) and
women (M = 1.95, SD = 0.55); t(323) = −3.05, p = .00, again with
women reporting higher average scores on the cumulative PADM as com-
pared to men.
Table 5
Relationship of disaster exposure and the PADM, n = 326.

Exposure No Exposure

N and Mean SD N and Mean SD t-test

Hazard adjustment perceptions 277(2.23) 0.65 11(2.23) 0.51 0.01
Perceived event likelihood 298(2.05) 0.74 13(1.62) 0.74 −2.06*
Perceived consequences 308(1.55) 0.98 11(1.68) 1.03 0.43
Cumulative PADM score 312(1.87) 0.61 13(1.76) 0.72 −0.65

*p < .05, **p < .01, ***p < .001.



Fig. 1. SEM model.
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There was not a significant different in the mean Hazard Adjustment
Perceptions scores for those exposed (M = 2.23, SD = 0.65) and those
not exposed to disaster (M = 2.23, SD = 0.51); t(286) = 0.01, p = .53.
Therewas not a significant different in the average PerceivedConsequences
scores for those exposed (M = 1.55, SD = 0.98) and those not exposed to
disaster (M = 1.68, SD = 1.03); t(317) = 0.43, p = .67. There was not a
significant different in the average Cumulative PADM scores for those ex-
posed (M = 1.87, SD = 0.61) and those not exposed to disaster (M =
1.76, SD= 0.72); t(323) =−0.65, p= .26. However, there was a signifi-
cant different in the mean Perceived Event Likelihood scores for those ex-
posed (M = 2.05, SD = 0.74) and not exposed to disaster (M = 1.62, SD
=0.74); t(309)=−2.06, p=.02; such that those exposed reported higher
average perceived likelihood of future disasters.

4. Discussion

The key findings from our study are outlined in Fig. 2. This study
found that being female was positively associated with PADM scores.
This finding is congruent with PADM research finding female gender
had positive correlations with perceived storm characteristics, the im-
portance of official warnings and social cues, expected personal impact
of the disaster and evacuation decisions [24,38]. It is also congruent
with previous studies showing that in some disaster contexts, females
may be more resilient than their male counterparts [25,30,39,45,46].
These differences have not been widely explored, thus adding an ex-
plicit analysis of the role of gender to this model offers an important
contribution to the body of literature looking at risk perception and di-
saster recovery following disasters. The results of the paired-samples t-
test indicate that women, compared to men, are more likely to report
Overall respondents exposed to disasters were sta

believed a future oil spill or natural disaster was li

Being female was positively associated with PAD

Women had statistically significantly high

Women as compared to men are more likely to rep

Continuing concern about the possible neg

Continuing concern about the local econo

We did not observe statistically significant differe

Their belief of the efficacy of their actions

of their families.

Their belief in the likelihood of a future na

Fig. 2. Key findings
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continuing concern about the possible negative impact following on a
disaster on their health, the local economy and the relationships in
their community. Women also had statistically significantly higher
scores overall on the PADM, lending support to previous research that
women and men interpret and respond to disasters in different ways
[25,30,39,45,46] and that there is a need for gender-sensitive disaster
response and preparedness services [26,31]. It is also interesting to
note that we did not observe statistically significant differences between
men and women related to their belief of the efficacy of their actions to
protect the physical safety and financial security of their families (Haz-
ard Adjustment Perceptions) or in their belief in the likelihood of a fu-
ture natural disaster or oil spill (Perceived Event Likelihood).

The finding that increased disaster exposure was negatively associated
with the PADMhas significant implications for policy and programmatic in-
terventions since it is expected that the number and type of disasters expe-
rienced by any one individual or community is expected to rise [15]. It is
also notable thatmany of these participants had experiencedmultiple disas-
ters. These findings are congruent with research by Lindell and Hwang
[21], suggesting that multi-hazard exposure has a unique impact on the
PADM and that direct exposure to disasters does not always lead to an in-
crease in protective actions or belief in the efficacy of those actions. It is es-
sential that future research further explore the unique role that multi-
hazard exposure has on risk perception and preparedness. In the case of
technological disasters such as oil spills, the impact of the disaster may in
some instances be delayed, with some impacts only visible months, or
even years after the initial disaster [13], further complicating this relation-
ship. The term “corrosive community” has been used to describe these long-
term negative impacts, and in the case of oil spills may frequently be related
to stress surrounding litigation and the negative impact this has on
tistically significantly more likely to report that they 

kely.

M scores.

er scores overall on the PADM.

ort:

ative impact following a disaster on their health.

my and the relationships in their community.
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individuals, the community as a whole, and relationships within the com-
munity [8]. Though caution must be used because of the small number of
individuals not exposed to any disaster in these communities, it is interest-
ing that the only differences observed between those not exposed, and
those exposed to disasters relates to the Perceived Event Likelihood. The
finding of the t-test indicates that those exposed to disasters were statisti-
cally significantly more likely to report that they believed a future oil spill
or natural disaster was likely. This has important implications for education
and outreach since this suggests that those who have not yet been exposed
to a disaster may not take future action because they feel like a disaster is
unlikely to impact them, even though they live in a region where disasters
are frequent, and are becoming increasingly more common.

Additional implications of these findings include the need for increased
attention to the information provided by government agencies before, dur-
ing, and following disasters, and how this information may be perceived
and utilized differently by gender. In a study exploring the informational
needs of women following the Deepwater Horizon oil spill, 50% reported
lacking the information they needed tomake informed decisions about sea-
food consumption, and reported general high levels of distrust of govern-
ment officials [47]. Accurate information about disaster risk perception
and preparedness is essential for ensuring adequate government and NGO
responses prior to, during, and following future disasters. Because of the in-
creased risk of both natural and technological disasters in coastal areas,
continued research on the impact of technological disasters, such as the
Deepwater Horizon oil spill, on recovery, risk perception, and response is
essential.
4.1. Limitations

This dataset has some limitations which should be noted. Because this
data comes from cross-sectional surveys and was collected post-disaster,
we cannot make any claims about causality because we do not know the
levels of disaster risk perception prior to the oil spill. Exploring changes
in the PADM, particularly as it relates to gender differences, is an important
area of future research. Participantswere also interviewed seven years after
the Deepwater Horizon oil spill, whichmay impact their recall and risk per-
ception. Additionally, the findings in this study may not be representative
of all individuals living in the Gulf South. In this data set there is limited
representation of some minorities. A large portion of the sample (51.6%)
identified as white, with 18.3% identifying as African American, and only
4.1% reporting being of Hispanic or Latino origin. Though other articles
have explored the topic of race within this sample (omitted for blind re-
view), this is an important limitation of our study. Additional limitations in-
clude the dichotomous categorizing of individuals into either male or
female categories. Though these categories were self-defined by individ-
uals, and individuals were given the option of listing a gender other than
male or female, no one in this sample identified outside of this binary and
therefore this study doesn't include an analysis of difference across gender
identity outside of male and female. This is an important gap in the litera-
ture that future studies should address [48]. Another important item to
note is that this model does not account for covariates other than gender
that influence the relationship between repeated disaster exposure and
the PADM.

In this study participants were asked about both their exposure to natu-
ral and oil spill disasters. Future research could explore if there are differ-
ences between increased exposure to each of these types of disasters and
the PADM, for example, exposure to multiple oil spills. Additional studies
could also explore differences among sub-groups of men and women:
here we focus on broad differences between men and women and it is ex-
pected that this may vary by occupation, race and other factors. Finally, a
qualitative exploration of gender differences in preparedness and disaster
recovery would explicate specific differences in preparedness beliefs and
motivations following a technological disaster. It is hoped and anticipated
that this study will encourage future research in this area that will explore
these factors more in depth.
6

5. Conclusion

This study contributes to our understanding of the relationship between
disaster exposure, gender, and the PADM, and provides support for previ-
ous research that has investigated the PADM following disasters [21, 29,
30 32, 33]. This study has important implications for how researchers
and practitioners conceptualize the impact of exposure to multiple disaster
events and the PADM, and adds to the scant literature that applies a gender
lens to understanding the PADM. The results of this study indicate that in-
creased disaster exposure is negatively associated with the PADM. How-
ever, being female had a positive impact on the PADM.

Though there is an increasing body of research investigating the rela-
tionship between both natural disasters and technological disasters (like
oil spills) on the PADM, the relationship of exposure to both natural disas-
ters and technological ones has been less explored. This research lends sup-
port to findings that the impact of exposure to multiple disaster events
negatively impacts the PADM. In contrast to previous research which solely
looks at the impact of a single disaster event on the PADM, these findings
contribute to our understanding of the increasing likelihood of exposure
to multiple disaster events and types of disasters and its impact in post-
disaster contexts.

Of particular interest is the finding that being female was positively as-
sociatedwith the PADM.Menmay bemore vulnerable in certain areas post-
disaster, perhaps because they may have fewer pre-existing social support
mechanisms and because of stigma surrounding help-seeking behavior
[45,49]. These findings provide practitioners with some baseline knowl-
edge about the impact of exposure to multiple disaster events and the role
of gender on the PADM following the Deepwater Horizon oil spill. It is
hoped that this research will aid researchers, practitioners, and policy-
makers in focusing their interventions on the areas where it is most needed
in order to empower resilient individuals and communities, and to identify
the areas where there may be current gaps in services. This manuscript of-
fers a unique perspective as it highlights gender differences in the relation-
ship between cumulative disaster exposure and the PADM model.
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