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Abstract

On April 20, 2010, the Deepwater Horizon oil rig exploded, and oil spilled from the
breached well-head for months, leading to an unprecedented environmental disaster with
implications for behavioral health. Disasters are thought to affect behavioral health, and
social capital is thought to ameliorate behavioral health impacts after disasters, though
empirical evidence is mixed. One possible explanation for the discrepancy in findings
relates to the activation of social capital in different contexts. In a disaster context, certain
types of social capital may be more beneficial than others, and these relationships could
differ between those directly affected by the disaster and those who are unaffected. The
goal of this study is to assess the relationships between different forms of social capital
(community engagement, trust, and social support) on different behavioral health indica-
tors (depression, anxiety, and alcohol misuse) using data from the first wave of the Survey
of Trauma, Resilience, and Opportunity among Neighborhoods in the Gulf (STRONG),
a probabilistic household telephone survey fielded 6 years after the onset of the Deepwa-
ter Horizon oil spill (DHOS). We employ a structural equation modeling approach where
multiple social capital and behavioral health variables can be included and their pathways
tested in the same model, comparing the results between those who reported experiencing
disruptions related to the DHOS and those who did not. Among those who experienced
the DHOS, social support was negatively associated with both depression (f=—0.085;
p=0.011) and anxiety (f=-0.097; p=0.003), and among those who did not experi-
ence the DHOS, social support was positively associated with alcohol misuse (#=0.067;
p=0.035). When controlling for the other social capital variables, social support was the
only form of social capital with a significant relationship to behavioral health, and these
relationships differ based on whether or not a person experienced the disaster. This sug-
gests that social capital does not have a uniformly ameliorative relationship with behavioral
health in the aftermath of disasters.
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1 Introduction

On April 20, 2010, the Deepwater Horizon oil rig exploded, killing 11 workers onboard
and spilling millions of gallons of crude oil into the Gulf of Mexico. In the aftermath of the
spill, the Institute of Medicine recommended that researchers consider the long-term psy-
chological impact of the Deepwater Horizon oil spill (DHOS; IoM 2010). Though expo-
sure to oil spill run-off has direct effects on respiratory and dermatological outcomes, its
impact on behavioral health typically occurs indirectly via material losses (e.g., negative
shocks on the fishing and tourism industries and those who work in these industries; Gill
et al. 2014; Goldstein et al. 2011), social disruption (e.g., behavior changes and lifeway
disruption; Parks et al. 2019), and ontological insecurity (e.g. institutional distrust, ongoing
worry; Parker et al. 2019; Ritchie et al. 2013).

To date, findings from research examining behavioral health after the DHOS are mixed;
federal surveys conducted shortly after the spill suggest that behavior health indicators
changed minimally after the spill (Gould et al. 2015), while cross-sectional surveys con-
ducted in the years after the spill suggest that disaster experience and exposure is related
to outcomes such as depression (Fan et al. 2015; Osofsky et al. 2011; Parks et al. 2019;
Ramchand et al. 2019; Rung et al. 2016), anxiety (Osofsky et al. 2011; Ramchand et al.
2019), post-traumatic stress (Osofsky et al. 2011), and domestic conflict (Rung et al. 2016).
Repeated cross-sectional surveys assessing mental and physical health (Cope et al. 2013)
and behavior change (Parks et al. 2019) suggest that disaster-induced disruption may
decrease over time for the general public.

One explanation for mixed findings is the potential moderating effect of one’s social ties
(i.e., social capital) on the impact of oil spill exposure (material, social, and ontological) on
behavioral health symptoms. Broadly defined, social capital refers to the features of social
organization “which act as resources for individuals and facilitate collective action” (Loch-
ner et al. 1999). Although social capital has been theorized as modifying the relationship
between disasters like oil spills and behavioral health outcomes (Norris et al. 2008; Ritchie
and Gill 2007), empirical research assessing the role of different types of social capital is
limited.

1.1 Disaster experiences and behavioral health

Many residents of the Gulf Coast suffered significant disruption and loss in the aftermath
of the DHOS, including income loss, job loss, and changes to diet and recreational patterns
(Cope et al. 2013; Drakeford et al. 2020; Drescher et al. 2014; Fan et al. 2015; Grattan
et al. 2011; Lee and Blanchard 2012; Morris et al. 2013; Singleton et al. 2015; Werner and
Locke 2012). Such changes and losses could place residents at risk for additional losses
and subsequent behavioral health issues. This is especially true in the Gulf Coast of the
United States, which has recently experienced multiple major hurricanes as well as Deep-
water Horizon oil spill. Existing research in the region has in fact linked prior hurricane
trauma with ongoing psychological impacts after the DHOS (Osofsky et al. 2011), under-
scoring the challenges Gulf Coast residents face in recovering from disaster.

According to the Conservation of Resources model, chronic resource losses, such as
those faced by residents of the disaster-prone Gulf Coast, can result in a “loss cycle,” in
which people are “less likely to meet ongoing demands of stress or day-to-day adapta-
tion” (Hobfoll and Lilly 1993:132). In other words, Gulf Coast residents could have been
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accumulating losses and disruption stemming from disasters prior to the DHOS and incur-
ring additional losses in the years following the DHOS.

Technological disasters, such as oil spills, as opposed to natural disasters, are the results
of human error or failures of technology that lead to the destruction and contamination of
the environment (Baum et al. 1983; Erikson 1994; Gill and Picou 1998; Kroll-Smith and
Couch 1991; Picou et al. 2004). Technological disasters engender considerable anger when
residents are unable to come to a consensus about the extent of the impacts and who is to
blame (Gill et al. 2012). This stress and alienation could be offset by a person’s social capi-
tal (Ritchie and Gill 2007).

1.2 Social capital and behavioral health

Research consistently points to social capital as a resilience-building capacity that can fos-
ter better health outcomes after a disaster (Aldrich and Meyer 2015; Norris et al. 2008;
Ritchie and Gill 2007). Social capital is a broadly used term that refers to the benefits
derived from a person’s social ties (e.g. Aldrich and Meyer 2015; Kawachi et al. 1999; Lin
1999; Lochner et al. 1999; Portes 1998). There is a large body of literature tying social
capital to positive effects on a wide variety of health outcomes in stressful circumstances,
such as disasters. However, existing research results are inconsistent. Sometimes no evi-
dence has been found for a relationship between social capital and health outcomes; in
other cases, social capital has been shown to have a relationship with or to modify relation-
ships between other constructs and adverse health outcomes (Beaudoin 2011; Parks et al.
2019; Weil et al. 2012) or with behaviors that may increase health risks during a disaster,
such as failing to evacuate even when ordered to do so (Ricchetti-Masterson and Horney
2013).

Social capital can be conceptualized in a number of ways (e.g., psychosocial vs. mate-
rial, individual-level vs. community-level, horizontal ties vs. vertical ties) and in survey
research, operationalized in various ways as well. Consequently, researchers tend to exam-
ine one or two facets of social capital, and then make generalizations about the larger con-
cept of social capital (for a recent exception, see Rung et al. 2016). This approach, though
sometimes warranted by survey constraints, often ignores the complexities of social capital
and how differently each of its facets might operate within the context of a disaster; the
various forms of social capital may not have a uniformly positive effect on all post-disaster
outcomes. For example, having the social ties needed to talk with someone about disaster-
related distress or to find a place to stay when displaced due to a disaster could be help-
ful in some circumstances (Rung et al. 2016). On the other hand, others might experience
additional stress from this connectivity. For instance, in two studies after Hurricane Kat-
rina, social connection was associated with poor behavioral health indicators. In the first,
individuals who were more socially embedded initially tended to feel more stress about
helping those around them, though this social connectivity was found to protect against
stress as time progressed (Weil et al. 2012). In the second, “neighborliness” was associ-
ated with alcohol consumption over time after Hurricane Katrina, though disaster exposure
was not associated with increased alcohol consumption (Beaudoin 2011), suggesting that
alcohol use may be a form of coping for socially connected people. As such, there may be
situations in which particular forms of social capital are more beneficial for some people
than others, and these differences may also apply to different forms of behavioral health
(e.g. depression, anxiety, alcohol misuse).
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Within the social capital literature, there is debate about whether social cohesion [i.e.,
psychosocial social capital, as suggested by Putnam (2000) and others] or resources [i.e.,
resource-based social capital, as suggested by Bourdieu (1986) and others] are key to pro-
moting better outcomes (Carpiano 2006; Ritchie and Gill 2007). The former conceptual-
ization suggests that intangible connectedness to community through norms of reciproc-
ity, trust, and even, more tangibly, social and civic engagement, are what constitute social
capital and its benefits. The latter focuses on resources that can be activated and distributed
through social networks. Psychosocial approaches to social capital such as organizational
membership and sentiments related to belongingness in one’s community are widely used
to predict health outcomes after disasters (Beaudoin 2007, 2011; Cope et al. 2013; Lee and
Blanchard 2012; Weil et al. 2012). Networks and resource-based social capital measures
are less common (Drakeford et al. 2020; Parks et al. 2019; Weil et al. 2012), though may be
particularly relevant to disaster contexts, as tangible resources are important when trying to
offset the threats of resource loss and subsequent loss spirals induced by disasters.

Attempts to parse out the effects of types of social capital on behavioral health after
disasters suggest that different social capitals are related to one another (Rung et al. 2016).
There is even evidence to suggest that social capital as measured by an individual’s social
networks and the resources available through these networks may in part explain the rela-
tionships between psychosocial social capital and health (Carpiano and Hystad 2011).
However, additional research is needed to understand the effects different social capitals
have on behavioral health outcomes in tandem.

The relationship between social capital and behavioral health may be further compli-
cated in disaster contexts because of varying characteristics of disaster exposure. Techno-
logical disasters like the DHOS are not acute events; they are social processes that persist
longer than the hazard itself because of litigation (Picou et al. 2004; Ritchie et al. 2018)
and long-term health issues (Lowe et al. 2019; Ramchand et al. 2019). While the links
between disaster exposure and health and the links between social capital and health have
been explored in existing research, what is less understood is the effect of social capital
on health in different exposure contexts. A recent study on religion and alcohol misuse in
the DHOS context suggests that, as county-level religious adherence increases, differences
in alcohol misuse emerge between low religiosity individuals depending on their disaster
exposure (Drakeford et al. 2020). Results from a multilevel model that examines a three-
way interaction between individual factors (religiosity and disaster experience) and county-
level religious adherence showed that among those who did not consider themselves to be
religious, alcohol misuse scores increased as county-level religious adherence increased if
the individuals had experienced disaster-related social disruption, whereas the alcohol mis-
use scores decreased among low religiosity individuals in increasingly religious contexts.
This suggests that disaster-affected individuals residing in contexts with social networks
and resources available may not receive those benefits if they themselves are not somehow
connected to those networks and opportunities.

While many studies have included social capital and disaster exposure in their analyses
to predict health and well-being, the relationships between social capital and behavioral
health across different types of exposure are not well understood. However, the frame-
works and findings from existing studies may help elucidate these relationships. The Social
Support Deterioration Model (Kaniasty and Norris 1993), tested in Rung and colleagues’
recent paper (2016), suggests that disaster exposure may negatively impact social support
(a form of resource social capital). This process has similarly been described by research-
ers examining corrosive community (Freudenburg and Jones 1991; Gill 1994). Feelings of
anger, blame, and distrust stemming from a technological disaster can erode social capital
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(Ritchie and Gill 2007). In other words, disaster exposure may be associated with lower
levels of social capital, and lower social capital may be associated with worse health out-
comes, but which aspects of social capital affect different behavioral health outcomes
needs further exploration.

Based on some existing research on social capital and health after disasters, we might
expect social capital to be associated with better health outcomes (Aldrich and Meyer
2015; Norris et al. 2008; Ritchie and Gill 2007). However, other studies suggest that those
exposed to disaster will have less social capital or that they may not benefit from it in the
same way because of the additional stresses stemming from the aftermath of a disaster
(Drakeford et al. 2020; Ritchie and Gill 2007; Rung et al. 2016). Furthermore, resource
social capital may provide more benefits than psychosocial social capital (Carpiano and
Hystad 2011).

In this paper, we bring together two existing bodies of research that address health and
disasters: the research connecting social capital and behavioral health and the research
connecting disaster experience and behavioral health. Specifically, we test (1) whether
different social capital constructs are consistently negatively related to behavioral health
outcomes and (2) if there are differences in the relationships between social capital and
behavioral health between those who reported experiencing the DHOS and those who did
not. In doing so, we provide nuance to the discourse on social capital and health, and we
explore how the relationships between social capital and behavioral health may be different
(both in direction and strength) within disaster-exposed and unexposed populations.

2 Methods
2.1 Data

Data were drawn from the Survey of Trauma, Resilience, and Opportunity among Neigh-
borhoods in the Gulf (STRONG). The STRONG was designed to assess the current health
and well-being among residents of the Gulf Coast region and sampled adults (> 18 years)
living in 56 counties/parishes on or near the Gulf of Mexico coast across five states
(TX =16 counties, LA=12, MS=3, AL=2, FL=23) from April to August 2016, 6 years
after the DHOS. The total sample includes 2520 adult Gulf Coast residents. This total
includes a traditional landline telephone sample yielding 1617 respondents, combined with
a sample of cell phone users yielding 903 respondents. More detailed information about
sampling procedures and response rates has been published elsewhere (Ayer et al. 2018;
Drakeford et al. 2020; Parks et al. 2019; Ramchand et al. 2019).

2.2 Measures
2.2.1 Dependent variables

Depression was measured using the Patient Health Questionnaire (PHQ-2), a depression
screener assessing the frequency with which respondents experienced a lack of interest/
pleasure (i.e., anhedonia) and depressed mood (Kroenke et al. 2003). Items were scored on
a 0-3 scale and summed for a total score (range =0-6).

Anxiety was assessed with the Generalized Anxiety Disorder (GAD-2) screener
(Kroenke et al. 2007). The GAD-2 measures how often respondents experience
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nervousness, anxiety, and worry. Items were rated on a 0-3 scale and summed for a total
score (range =0-6).

Alcohol misuse was measured using the three-item Alcohol Use Disorders Identification
Test (AUDIT-C), a self-report screening measure for hazardous drinking and alcohol use
disorders (Bradley et al. 2013; Bush et al. 1998). The AUDIT-C is an adapted version of
the 10-item AUDIT and assesses drinking frequency and quantity. Items were scored on a
0—4 scale and summed for a total score (range =0-12).

2.2.2 Independent variables

Three dimensions of social capital were examined in this study: community engagement,
trust, and social support.

Community engagement reflects the degree to which a person belongs to organizations
within their community. We measured community engagement by asking respondents to
report the number of organizations they belong to (e.g. job-related organizations, religious-
oriented groups, volunteer organizations). This was then coded into a four-point categori-
cal variable, where belonging to 0 groups=0, belonging to 1 group=1, belonging to 2-3
groups =2, belonging to 4 or more groups=3. Community engagement is thought to be
a key predictor of social capital (Putnam 2000) and reflects psychosocial and structural
(Rung et al. 2016) aspects of social capital.

Respondents were also asked about their level of trust in a number of different entities:
their friends, family, and neighbors; local media; business leaders and business organiza-
tions; religious leaders and religious institutions; and academic leaders and academic insti-
tutions. Respondents indicated whether their trust in these different entities could be char-
acterized as a great deal, much, somewhat, a little, or none at all. A great deal and much
responses were coded as 1, whereas somewhat, a little, and none at all were coded as 0.
These scores were summed. Responses were then coded into a four-point categorical vari-
able where trust in zero O entities =0, trust in 1 entity =1, trust in 2 entities =2, and trust in
3 or more = 3. Trust in information is integral after technological disasters, as an erosion of
such trust may be an indicator of corrosive community (Freudenburg 1997). Trust is char-
acterized as cognitive psychosocial social capital (Rung et al. 2016).

To capture respondents’ perceptions of their local social support networks, respondents
were asked to first make a list of the twenty people they felt closest to, emotionally (McCa-
rty et al. 2007). They were then asked, “How many of the twenty people emotionally clos-
est to you live near you?” Responses range from 0 to 20, and these responses were broken
into quintiles. Social support derived from local ties may be beneficial for the activation
of resources in times of need, and though this variable measures perceived versus enacted
resources, it captures a resource-based social capital.

Oil spill experience was measured as a dichotomous variable (experienced the
DHOS =1, did not experience the DHOS =0). Respondents who reported living in the
region at the time of the spill were asked a series of questions about their experiences
and losses during and after the DHOS. Respondents indicated whether they worked on
any shoreline or water cleanup activities. Respondents also indicated whether the spill
had caused property loss or damage, financial loss, or loss of a job or hours at a job, and
whether they had filed a claim as a result of the spill. Respondents were also asked whether
they or their family fish commercially and, if so, did the oil spill damage areas where
they fish. Finally, respondents indicated whether the oil spill affected hunting, fishing, or
gathering activities; exercise or recreational patterns; and dietary or eating patterns. If

@ Springer



Natural Hazards (2020) 104:959-977 965

respondents answered “yes” to any of the nine questions related to oil spill experience, they
were coded as having experienced the DHOS (DHOS experience =1). Those who were not
living in the region at the time of the spill or who did not answer “yes” to any of these nine
questions were coded as not having experienced the DHOS (no DHOS experience =0).

2.2.3 Covariates

We also included a series of control variables in our analyses, including education, sex
(female=1, male =0), a dichotomous variable for race (white=1, other race =0), a dichot-
omous variable for whether or not the respondent is married (married = 1, not married =0),
a dichotomous variable to indicate whether the person is employed full time (employed full
time =1, not employed full time=0), and age (measured as a continuous variable).

2.3 Analytic strategy

Descriptive analyses were conducted in Stata version 15.1 (StataCorp 2017). We present
the means and standard deviations or percentages for the full sample, the no DHOS experi-
ence group, the DHOS experience group, as well as the results of t-tests determining statis-
tical differences between the two groups.

Path analyses were conducted using Mplus version 8.0 (Muthén and Muthén 1998).
Missing data were estimated in order to use all available data in Mplus with full infor-
mation maximum likelihood (FIML) procedures as described by Asparouhov and Muthén
(2010).

First, we conducted a path analysis, estimating all path coefficients simultaneously in a
single-group framework to test the associations between social capital variables and behav-
ioral health variables in the overall sample (Fig. 1). Next, a multigroup framework was
used to estimate the path model within two groups: those who did not report experiencing
the DHOS and those who did. To test cross-group invariance, we compared two nested
models: (1) a model where all paths were constrained to be equal across the two groups and
(2) a model where all parameters could vary between groups. We used a robust nested Chi-
square test to compare the nested models in Mplus.

Social Embeddedness Depression
Trust Anxiety
Social Support Alcohol Misuse

Fig. 1 Path model to assess the relationships between social and behavioral health
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3 Results

Table 1 presents the characteristics of STRONG respondents in these analyses. We
present descriptives for the entire sample and then among those who experienced the
DHOS (n=980) and those who did not (n=949). We tested the differences in means
and proportions between the two groups. These tests indicate that the exposed group
reported significantly higher levels of depression, anxiety, and alcohol misuse relative
to the no DHOS experience group. There were also differences in two of our three
social capital measures: community engagement and social support. With respect to
community engagement, those without DHOS experience were significantly more
likely to be involved with zero community groups compared to those residents who
did experience the DHOS, and those who experienced the DHOS were significantly
more likely to be involved with four or more groups, compared to those who did not
experience the DHOS. Regarding social support, those without DHOS experience
were more likely to report having the lowest number of close ties (0-3) compared
to those who did have DHOS experience. Furthermore, those with DHOS experi-
ence were more likely to have higher levels of social support (11-15 and 16-20 ties).
Those without DHOS experience were significantly older with a greater proportion
of white respondents relative to those who experienced the DHOS. Additional analy-
sis (not shown) indicated that community engagement is significantly related to trust
(7%(9)=74.753, p=0.000), community engagement is significantly related to social
support (y*(12)=69.986, p=0.000), and trust is significantly related to social support
(¥*(12)=53.103, p=0.000).

To begin our multivariate analysis, we first ran a path model for the entire sample,
examining the relationships between our dependent variables (depression, anxiety, and
alcohol misuse) on three social capital variables (community engagement, trust, and social
support) with our controls. The model was “just identified” (i.e., zero degrees of freedom),
so we do not interpret the fit indices (Muthén and Muthén 1998). The structure of this
model is presented in Fig. 1.

As shown in Table 2, community engagement is negatively related to depression
(#=-0.060; p=0.008), social support is negatively related to anxiety (f=-0.051;
p=0.022), and trust is not significantly related to any of our control variables. Further-
more, depression is positively correlated with anxiety (f=0.600; p=0.000), and anxiety is
positively correlated with alcohol misuse (f=0.057; p=0.020).

Given our interest in how social capital might operate after disasters, we also used mul-
tiple group analysis to determine whether these relationships might vary depending on
disaster experience. We ran nested models, where parameters were constrained and where
parameters were allowed to vary. Then, we assessed the fit indices of our models. The
model with loadings constrained to be equal across the two groups (Model 1) had good fit
(¥*(30)=45.013, p=0.039; CFI=0.989; TLI=0.978; RMSEA =0.023). The model with
all parameters freely estimated (Model 2) was also a just identified model so, again, we do
not interpret the fit indices (Muthén and Muthén 1998). To determine which model (Model
1 vs. Model 2) provided a better fit to the data, we performed a Satorra—Bentler Chi-square
difference test. The test statistic was significant (p <0.05), indicating that constraining
the parameters to be equal across groups as in Model 1 significantly worsens model fit
compared to Model 2 where parameters were freely estimated and could thus vary across
groups.
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Table 2 Overall model results
B (SE) Y/
Depression on
Community engagement —0.091 (0.035) —0.060 (0.023)**

Trust

Social support
Education

Female

Married

Employed full time

Age

White

Anxiety on

Community engagement
Trust

Social support
Education

Female

Married

Employed full time

Age

White

Alcohol misuse on
Community engagement
Trust

Social support
Education

Female

Married

Employed full time

Age

White

Correlations

Depression with anxiety
Depression with alcohol misuse
Anxiety with alcohol misuse
N

—0.053 (0.030)
—0.041 (0.025)
—0.090 (0.017)
0.059 (0.070)

—0.349 (0.071)
—0.478 (0.073)
—0.007 (0.002)
—0.192 (0.087)

—0.064 (0.040)
—0.024 (0.033)
—0.063 (0.028)
—0.094 (0.020)
0.321 (0.078)

—0.236 (0.080)
—0.408 (0.088)
—0.018 (0.003)
—0.057 (0.099)

0.044 (0.051)
—0.071 (0.042)
0.032 (0.033)
0.099 (0.027)
—0.895 (0.106)
0.031 (0.099)
0.421 (0.117)
—0.013 (0.003)
0.419 (0.109)

1.586 (0.090)
—0.074 (0.069)
0.208 (0.091)
2076

—0.037 (0.021)
—0.037 (0.023)
—0.113 (0.021 )%+
0.018 (0.021)
—0.109 (0.022) %+
—0.141 (0.021 )%+
—0.080 (0.024)%*
—0.051 (0.023)*

—0.037 (0.023)
—0.015 (0.021)
—0.051 (0.022)*
—0.105 (0.022) %+
0.087 (0.021)%+*
—0.066 (0.022)%*
—0.107 (0.023 )%+
—0.179 (0.024) %+
—0.013 (0.023)

0.021 (0.024)
—0.036 (0.021)
0.021 (0.021)
0.089 (0.024)%+*
—0.196 (0.022)%+*
0.007 (0.022)
0.089 (0.025)%+*
—0.103 (0.022) %+
0.079 (0.021)%+*

0.600 (0.020)%+*
—0.023 (0.021)
0.057 (0.025)*

Source: STRONG, 2016
*p <0.05; **p<0.01; ***p <0.001

We present the parameter estimates in Table 3. In Model 1, the parameters were con-
strained to be equal across two groups. Community engagement had a significant nega-
tive relationship with depression (f=—0.059; p=0.012). Trust had a significant negative
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relationship with depression (f=-—0.046; p=0.038), and social support was negatively
associated with depression (f=-0.057; p=0.013) and anxiety (f=-0.064; p=0.006).
Furthermore, depression and anxiety were significantly positively correlated with one
another (#=0.596; p=0.000).

In Model 2, we allowed the parameters to estimate freely so that they could differ
between the two groups. Among those who did not experience the DHOS (see Fig. 2 and
Table 3), there is only one significant pathway between our independent and dependent
variables of interest: a positive relationship between social support and alcohol misuse
(#=0.067; p=0.035). However, consistent with our expectations, depression was sig-
nificantly positively correlated with anxiety (f=0.549; p=0.000) among those who did
not experience the DHOS.

Among those who experienced the DHOS (see Fig. 2 and Table 3), social support
was negatively associated with both depression (f=-—0.085; p=0.011) and anxiety
(#=-0.097; p=0.003). There were also significant correlations between the dependent
variables. Depression was positively correlated with anxiety (f=0.622; p=0.000), and
depression was negatively correlated with alcohol misuse (f=—0.078; p=0.006).

Many of the covariates also had statistically significant relationships with the
dependent variables, and these relationships tended to be somewhat similar in the two
groups (see Table 2).

No DHOS Experience Group Results

Social Embeddedness Depression
0:55%
Trust ol 7 5% Anxiety
. . 0.07* el .
Social Support > Alcohol Misuse
DHOS Experience Group Results
Social Embeddedness Depression
0,624+

Trust

/ lety -0.08>
Social Support = Alcohol Misuse

Fig.2 No DHOS experience group results. DHOS experience group results
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4 Discussion

In this paper, we examined whether different social capital constructs were consistently
negatively related to behavioral health outcomes and if there were differences in the rela-
tionships between social capital and behavioral health between those who reported expe-
riencing the DHOS and those who did not. We found that different forms of social capital
did not have a consistent relationship with behavioral health outcomes. We also found that
these relationships differed between those who experienced the DHOS and those who did
not. These findings speak to larger debates about social capitals’ relationships to health
(Carpiano 2006; Carpiano and Hystad 2011; Ritchie and Gill 2007) and contribute to exist-
ing research on disasters and health by addressing the connections to social capital and
health (e.g., Beaudoin 2011; Rung et al. 2016), the connections between disaster exposure
and health (e.g., Ayer et al. 2018; Drakeford et al. 2020; Drescher et al. 2014; Fan et al.
2015; Lee and Blanchard 2012; Werner and Locke 2012), and most importantly, by bring-
ing these areas of research together.

In our descriptive analysis, we found that there are important, significant differences
between respondents who experienced the DHOS and those who did not. Respondents who
did experience the DHOS were significantly more likely to report symptoms of depression,
anxiety, and alcohol misuse than respondents who did not experience the DHOS. This ech-
oes previous findings that disaster experience is linked to behavioral health issues (Arata
et al. 2000; Drakeford et al. 2020; Fan et al. 2015). We also observed significant differences
in community engagement and social support. Respondents who did not experience the
DHOS were more likely to not belong to any community group, and respondents who did
experience the DHOS were more likely to belong to more than four groups. Also, respond-
ents who did not experience the DHOS were more likely to have 0-3 close social ties,
whereas those who did experience the DHOS were more likely to have 11-15 and 16-20
ties. These differences in social capital somewhat differ from past research, which suggests
that disaster experience erodes social capital (Ritchie and Gill 2007; Rung et al. 2016).

In our multivariate analysis, we found that the three aspects of social capital we cap-
tured did not have a consistent relationship with health outcomes. When controlling for
other factors, community engagement and trust did not have significant relationships with
depression, anxiety, or alcohol misuse. So, when including both resource social capital (in
the form of social support) and psychosocial social capital (in the form of social embed-
dedness and trust), only the resource social capital had a direct significant relationship with
health outcomes among both those who did and did not experience the DHOS. Social sup-
port was beneficial for those who experienced the DHOS, as it was negatively related to
depression and anxiety. However, among respondents who did not report experiencing the
DHOS, social support was associated with increased alcohol misuse, but not with anxiety
or depression.

These findings suggest that not all social capitals are the same and that social capitals
related to networks and resources may be more beneficial than psychosocial social capi-
tals among those facing hardships like recovering from disasters. This supports the litera-
ture suggesting that resources are what is key to social capital (Carpiano 2006; Carpiano
and Hystad 2011), as well as the research on the benefits of social capital after disasters
(Aldrich and Meyer 2015; Ritchie and Gill 2007). This also underscores the importance
of resources in off-setting potential further losses (Hobfoll 1989; Hobfoll and Lilly 1993;
Norris and Kaniasty 1996), that those with a more robust social support network report
fewer indicators of depression and anxiety.

@ Springer



974 Natural Hazards (2020) 104:959-977

However, among those who did not experience the DHOS, social support was associ-
ated with an increase in alcohol misuse. This finding suggests that Gulf Coast residents
who were not affected by the DHOS and who have more friends and family nearby whom
they can rely on are more likely to misuse alcohol. While some research has shown that
social capital can protect against alcohol misuse (Weitzman and Chen 2005; Weitzman and
Kawachi 2000), there are certain contexts in which this may not be the case. For exam-
ple, research in Scandinavia has found that social capital is associated with heavy drinking
behaviors (Demant and Jarvinen 2011; Lindstrom 2005), suggesting that different places
may have different norms around drinking. By extension, having a large social network in
a place with a drinking culture could encourage drinking behaviors, or at the least, there
might be fewer prohibitions against alcohol misuse in a place where people tend to drink
more. For the most part, the Gulf Coast is an alcohol-permissive environment, where alco-
hol misuse has been flagged as a potential issue (Drakeford et al. 2020; Ramchand et al.
2019). Furthermore, research from Hurricane Katrina that suggested disaster exposure was
not related to increased alcohol consumption over time but that neighborliness was (Beau-
doin 2011). Therefore, we speculate that residents not dealing with the effects of the DHOS
may be more engaged in social drinking, which may be exacerbated in an alcohol-permis-
sive environment.

Though this study takes a novel approach to examining the relationships between social
capital and health, there are a few limitations we wish to address, including the timing of
the survey and the social support measure included in the analysis. The STRONG data col-
lection effort occurred in 2016, 6 years after the onset of the DHOS. Also, these are cross-
sectional data. As such, they are not meant to represent immediate post-disaster dynamics,
nor can they speak to causal relationships between our variables. Instead, these data repre-
sent the health statuses of Gulf Coast resident in the medium to long-term aftermath of the
DHOS.

Regarding the social support measure, we use a measure of social support that reflects
an individual’s close ties living nearby. In other words, we are capturing the potential for
resources nearby. Our variables for community engagement and trust also capture practices
and sentiments in their communities. That said, there is evidence that in the more immedi-
ate aftermath of a disaster, geographically-distant networks can be beneficial for providing
aid and resources as the availability of resources within a disaster-impacted community
can become scarce (Cope et al. 2018; Elliott et al. 2010). However, since this survey was
fielded 6 years after the initial disaster event, we argue that this is a relatively more stable
time, and resources within one’s community may be of importance, especially among those
still dealing with income loss, litigation, or other disaster impacts.

5 Conclusion

Moving forward, we recommend that researchers continue to be intentional in their lan-
guage about social capital and precise in what they intend to measure and capture in their
analyses including different social capital constructs. Social capital is a multi-faceted con-
cept, and its different components may be related to different kinds of outcomes, which
may also be specific to different groups. For example, in this paper, we show that individu-
als who experienced a disaster may benefit from the resources of their social networks. We
also find evidence that these social networks are not universally beneficial and could be
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context specific. Additional longitudinal research can help to disentangle the complex rela-
tionships between disaster exposure, social capital, and behavioral health.
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