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Pre-Hurricane Perceived Social Support Protects Against Psychological
Distress: A Longitudinal Analysis of Low-Income Mothers

Sarah R. Lowe, Christian S. Chan, and Jean E. Rhodes

University of Massachusetts Boston

Objective: In this study, we examined the influence of pre-disaster perceived social support on post-
disaster psychological distress among survivors of Hurricane Katrina. Method: Participants (N = 386)
were low-income mothers between 18 and 34 years of age at baseline (M = 26.4, SD = 4.43). The
majority (84.8%) was African American; 10.4% identified as Caucasian, 3.2% identified as Hispanic, and
1.8% identified as other. Participants were enrolled in an educational intervention study in 2004 and
2005. Those who had completed a 1-year follow-up assessment prior to Hurricane Katrina were
reassessed approximately 1 year after the hurricane. Measures of perceived social support and psycho-
logical distress were included in pre- and post-disaster assessments. Using structural equation modeling
and multiple mediator analysis, we tested a model wherein pre-disaster perceived social support predicted
post-disaster psychological distress both directly and indirectly through its effects on pre-disaster
psychological distress, exposure to hurricane-related stressors, and post-disaster perceived social support.
We predicted that higher pre-disaster perceived social support would be predictive of lower pre-disaster
psychological distress, lower hurricane-related stressors, and higher post-disaster perceived social sup-
port, and that these variables would, in turn, predict lower post-disaster psychologically distress. Results:
Our analyses provide partial support for the hypothesized model. Although pre-disaster perceived social
support did not exert a direct effect on post-disaster psychological distress, the indirect effects of all 3
proposed mediators were significant. Conclusions: Pre-disaster social support can decrease both expo-
sure to natural disasters and the negative psychological effects of natural disaster exposure. These
findings underscore the importance of bolstering the post-disaster social support networks of low-income

mothers.
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Hurricane Katrina was the worst natural disaster in recent U.S.
history, and it accounted for nearly 2,000 deaths and the displace-
ment of more than 650,000 people (Knabb, Rhome, & Brown,
2006; U.S. Department of Commerce, 2006). The hurricane led to
elevated levels of psychological distress among survivors, partic-
ularly those who were already struggling with difficult life cir-
cumstances (e.g., Galea et al., 2007; Kessler, Galea, Jones, &
Parker, 2006; Wang et al., 2007; Weisler, Barbee, & Townsend,
2006). Even among the most vulnerable groups, however, there is
often considerable variation in adaptive resources and psycholog-
ical responses (Norris, Friedman, & Watson, 2002; Norris, Fried-
man, Watson, Byrne, et al., 2002). In this study, we focus on one
such resource—pre-disaster perceived social support—and the un-
derlying processes by which it influences post-disaster psycholog-
ical distress.
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Background

Low-income, single, African American mothers are particularly
vulnerable to post-disaster psychological difficulties (Brewin,
Andrews, & Valentine, 2000; Elliot & Pais, 2006; Logan, 2006;
Morrow, 1997; Solomon & Green, 1992; Steinglass & Gerrity,
1990). Their communities sustain relatively more damage from
hurricanes (e.g., Elliot & Pais, 2006; Logan, 2006; Peacock, Mor-
row, & Gladwin, 1997; Spence, Lachlan, & Griffin, 2007), and the
stress of the disaster can amplify ongoing struggles with substan-
dard childcare, poor educational options, racial oppression, and
economic hardship (Edin & Kefalas, 2007). Low-income and
minority communities also have the greatest difficulties securing
adequate resources and assistance in the aftermath of disasters
(Bolin & Bolton, 1986; Kaniasty & Norris, 2009; Oliver-Smith,
2006). Moreover, women tend to bear the responsibility of caring
for elders and small children in the aftermath of disasters (Norris,
Baker, Murphy, & Kaniasty, 2005; Solomon, Smith, Robins, &
Fischbach, 1987). Family-related tasks can render female hurri-
cane survivors less able to attend to their own psychological needs
(Gibbs, 1989; Morrow, 1997). Mothers of young children appear
to be at particularly high risk for post-disaster adjustment problems
(Bromet, Parkinson, Schulberg, Dunn, & Gondek, 1982; Gibbs,
1989; Rubonis & Bickman, 1991; Shore, Tatum, & Vollmer,
1986), with single mothers experiencing the highest levels of
family-related stress and psychological disorders (Morrow, 1997).
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It is important to note, however, that there is often considerable
variation in survivors’ adaptive coping, and that declines in func-
tioning are neither consistent nor inevitable. Researchers (e.g.,
Brewin et al., 2000) have identified a range of protective factors,
including better mental health functioning prior to the storm and
social support, which seem to attenuate the psychological impact
of natural disasters. Higher levels of social support, for example,
have been associated with better post-disaster psychological func-
tioning (Brewin et al., 2000; Norris & Kaniasty, 1996; Vernberg,
La Greca, Silverman, & Prinstein, 1996). Indeed, the results of
previous research suggest that support is particularly important to
women in the aftermath of disasters (Norris et al., 2005; Solomon
et al., 1987). Others have emphasized the particular importance of
social networks to young, low-income, African American women,
especially those caring for young children (e.g., Collins, 1987;
Edin & Kefalas, 2007; Rhodes, Ebert, & Fischer, 1992; Shaffer,
Coffino, Boelcke-Stennes, & Masten, 2006; Stack, 1974).

Despite the important role of social support, the underlying
pathways that account for its protective influence remain unclear.
Moreover, most disaster studies have focused on post-disaster
support when, in fact, pre-disaster social support, or changes in
social support over time, might help to account for variations in
outcomes. Research suggests, for example, that levels of social
support shift throughout the recovery period and that pre-disaster
social resources might affect post-disaster functioning (Kaniasty &
Norris, 2009). Along these lines, researchers have suggested that,
rather than a static resource, social support is reactive to contextual
influences. For example, initial support mobilization after natural
disasters is often followed by deterioration in support resources
(e.g., Norris et al., 2005). Similarly, Kaniasty and Norris (1993)
found that both personal loss and community destruction were
related to declines in support from levels prior to the disaster. Such
declines in support may render some survivors more vulnerable to
post-disaster psychological distress. Indeed, losses in social sup-
port have been shown to mediate the association between exposure
and psychological distress (Smith & Freedy, 2000).

Given the dynamic nature of social support, it is unfortunate that
so few studies have examined the role of pre-disaster support
levels on post-disaster outcomes. Earlier studies have relied pri-
marily on post-Katrina samples (Abramson & Garfield, 2006;
Galea et al., 2007; Mills, Edmondson, & Park, 2007; Weisler et al.,
2006) or, as in the study by Kessler et al. (2006), have compared
separate samples drawn from before and after the hurricane. More
generally, the vast majority of disaster studies rely on post-disaster
or retrospective data. Indeed, in a review by Norris, Friedman,
Watson, Byrne, et al. (2002), only seven of the 160 studies in-
cluded pre-disaster data. Although retrospective information pro-
vides some measure of pre-disaster functioning, it is likely to
include measurement error, which leads to biased estimates of
effects on post-disaster outcomes. For example, post-disaster ex-
periences could influence responses to retrospective questions
about pre-disaster social support. It is also difficult, in the absence
of baseline data, to account for variability in adaptive functioning
among survivors.

Drawing from pre- and post-Katrina data, and on the basis of
extant literature, we hypothesized that there would be a significant
loss of perceived social support and an increase in psychological
distress from pre- to post-disaster. As depicted in Figure 1, we
expected that pre-disaster perceived social support would influ-
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Figure 1. The hypothetical model. A plus sign indicates a hypothesized

positive relationship; a negative sign indicates a hypothesized negative
relationship; a plus/minus sign indicates no a priori prediction for direction.

ence post-disaster psychological distress directly, and also indi-
rectly, through its influence on pre-disaster psychological distress
(Path a), exposure to hurricane-related stressors (Path b), and
post-disaster perceived social support (Path c). We describe each
of these pathways below.

Pathways From Pre-Disaster Perceived Social Support
to Post-Disaster Psychological Distress

First, we proposed that pre-disaster perceived social support
would predict post-disaster psychological distress through its in-
fluence on pre-disaster psychological distress. Within this context,
we predicted that pre-disaster support would bolster young wom-
en’s adaptive coping and protect them from the adverse conse-
quences of stress on psychological functioning (Brewin et al.,
2000; Vernberg et al., 1996). Pre-disaster psychological distress, in
turn, has been found to increase natural disaster survivors’ risk for
post-disaster psychopathology (e.g., Ginexi, Weihs, Simmens, &
Hoyt, 2000; Weems et al., 2007).

We also predicted that the support resources that individuals had
at their disposal at the time of the natural disaster would affect the
degree of trauma they experienced. It is clear from news accounts
of Hurricane Katrina that the hardships it created were not distrib-
uted equally. Most wealthy families seem to have evacuated in
advance of the storm and secured places to stay in hotels or with
family and friends in other cities. Low-income families, in con-
trast, seem to have been disproportionately stranded in the city or
in shelters after the storm, increasing the chance that they experi-
enced deprivation, stress, and fear (Elliot & Pais, 2006; Lavelle &
Feagin, 2006; Spence et al., 2007). However, it is also likely that
there was heterogeneity in trauma exposure among low-income
families. Although much of what determines exposure may be
random, it may also be the case that support provisions (e.g.,
transportation, shelter, information, money) made it possible for
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some to evacuate, minimizing their exposure to traumatic events
during and after the hurricane. Disaster studies have highlighted
the importance of such tangible support (Bolin & Bolton, 1986;
Cook & Bickman, 1990; Drabek & Key, 1984), and Hobfoll and
Parris Stevens (1990) have posited that social support may “di-
rectly prevent or limit resource loss and thereby insulate people
from stressful circumstances” (p. 458). Gore (1985) has discussed
the ability of people with high social support to mobilize resources
in the face of stressors. Likewise, Kaniasty and Norris (2009) have
posited that pre-disaster resources, including social support, can
influence the degree of disaster exposure. Previous research has
consistently demonstrated a dose-response effect of disaster ex-
posure on post-disaster psychopathology (e.g., Goenjian et al.,
2001; Shore et al., 1986). Thus, by mitigating exposure to
hurricane-related stressors, pre-disaster social support is likely to
have protected survivors from adverse psychological outcomes.

Lastly, we predicted that perceptions of pre-disaster social sup-
port would promote post-disaster psychological distress through its
effects on social support in the aftermath of the disaster. More
robust pre-disaster support may be both more reliable in the face of
stress and more easily rebuilt and deployed in the aftermath of the
disaster. Likewise, more stable individual characteristics, such as
optimism, influence perceptions of social support (e.g., Dougall,
Hyman, Hayward, McFeeley, & Baum, 2001) and enable survivors
to maintain positive relationships in the aftermath of adversity
(Sarason, Sarason, & Shearin, 1986). Survivors with high pre-
disaster perceived social support may possess a general ability to
maintain positive affect and reality checks against more cata-
strophic appraisals, thereby decreasing the effect of the disaster
exposure on post-hurricane psychological distress (Cutrona &
Russell, 1990; Kessler, Price, & Worthman, 1991; Lazarus &
Folkman, 1984).

In this study, we examined the role of pre-disaster social support
in predicting survivors’ psychological distress, and we included
measures from both prior to and after Hurricane Katrina. Partici-
pants in the study were young, primarily African American moth-
ers who survived Hurricane Katrina and, in some cases, Hurricane
Rita. We hypothesized that there would be a significant loss of
perceived social support and a significant increase in psychologi-
cal distress from pre- to post-disaster. We also anticipated that
pre-disaster perceived social support would influence post-disaster
distress, both directly and through its influence on three variables:
pre-disaster psychological distress, stressors experienced during
the hurricane, and post-disaster perceived social support. Specifi-
cally, we predicted that pre-disaster perceived social support
would be predictive of lower pre-disaster psychological distress,
lower hurricane-related stressors, and higher post-disaster per-
ceived social support, and that these variables would, in turn,
predict lower post-disaster psychologically distress.

Method

Participants and Procedure

Participants were initially part of a study of low-income parents
who had enrolled in three community colleges in the city of New
Orleans in 2004-2005. The purpose of this initial study was to
examine whether performance-based scholarships affected aca-
demic achievement, health, and well-being (Richburg-Hayes et al.,

2009). Starting in the spring semester of 2004, the colleges imple-
mented programs specifically targeted to low-income parents. Par-
ticipants were randomly assigned to either the Opening Doors
program, which included $1,000 scholarships for each of two
semesters and extra academic advising, or to a control group that
received no extra benefits. To be eligible for the study, students
had to be between 18 and 34 years of age, be parents of at least one
dependent child under 19, have a household income under 200% of
the federal poverty level, and have a high school diploma or
equivalent. Students were invited to participate in the study
through a general marketing and outreach campaign. At baseline,
upon enrollment in the study and prior to random assignment,
1,019 participants provided primarily demographic information.
By the time Hurricanes Katrina and Rita made landfall (on August
29, 2005, and September 24, 2005, respectively), 492 participants
had been enrolled in the program long enough to complete a
12-month follow-up survey. Trained interviewers conducted the
survey, which included measures of perceived social support and
psychological distress, over the phone. After Hurricanes Katrina
and Rita, between May 2006 and March 2007, 402 of these 492
participants (81.7%) were successfully located and surveyed. The
post-disaster survey, which was administered over the phone by
trained interviewers, included the same questions as the 12-month
follow-up survey as well as a module that collected detailed
information about hurricane experiences. All participants provided
written consent to be part of the original study and verbal consent
to participate in the post-disaster survey.

In this study, Time 1 included data on demographic character-
istics obtained at baseline and pre-disaster perceived social support
and psychological distress levels obtained in a 12-month follow-up
survey. Time 2 included post-disaster data on perceived social
support and psychological distress obtained approximately one
year after the disaster. In light of consistent findings of gender
differences in psychological distress following natural disasters
(e.g., Norris et al., 2005), the small subsample of male participants
(n = 16) was dropped from the present study. The current analyses
therefore drew on a sample of 386 women.

The demographic characteristics of the final sample were as
follows. The mean age of the 386 women at baseline was 26.4
years (SD = 4.43), and their average number of children at the
1-year follow-up was 1.95 (SD = 1.06). All of the participants
reported living in an area affected by Hurricane Katrina at the time
that it hit the New Orleans area on August 29, 2005, and nearly
half (48.9%) reported living in areas affected by Hurricane Rita
when it struck less than a month later. Most participants (84.8%)
identified as African American; 10.4% identified as Caucasian,
3.2% identified as Hispanic, and 1.8% identified as other.

Measures

Perceived social support. We assessed perceptions of social
support at Times 1 and 2 using eight items from the Social
Provisions Scale (Cutrona & Russell, 1987; Russell & Cutrona,
1984). Perceived social support, defined as beliefs about the avail-
ability of support should a need arise, is generally considered a
better predictor of mental health, including post-trauma distress,
than the more structural measures of support (Fleming, Baum,
Gisriel, & Gatchel, 1982; Kaniasty & Norris, 1993; Kaniasty,
Norris, & Murrell, 1990). The 24-item Social Provisions Scale was
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designed to assess six relational provisions identified by Weiss
(1974). Instead of the full scale, which consists of six subscales
(each with four items), an eight-item version was used. The short-
ened version included two items from four of the six original
subscales: Social Integration (e.g., “I am with a group of people
who think the same way I do about things”), Reassurance of Worth
(e.g., “There are people who value my skills and abilities”),
Guidance (e.g., “I have a trustworthy person to turn to if I have
problems”), and Reliable Alliance (e.g., “There are people I know
will help me if I really need it”). The full scale was not used to
reduce the burden on participants, with the intention of increasing
retention in the study. The retained items were selected a priori
because they aligned with the goals of the Opening Doors pro-
gram, which were to increase community college students’ sense
of social integration, connection, and guidance from their commu-
nity colleges. Items were rated with on a 4-point Likert-type scale
ranging from 1 (strongly disagree) to 4 (strongly agree), and half
of the items were reverse scored. Cutrona (1989) provided evi-
dence for the validity of the Social Provisions Scale among young
mothers, and reliability (measured with Cronbach’s alpha) for the
full scale in a previous study was .92 (Cutrona, Russell, & Rose,
1986). In the current study, reliability (measured with Cronbach’s
alpha) was .83 at Time 1 and .81 at Time 2.

Psychological distress. The K6 scale, a six-item screening
measure of nonspecific psychological distress common to all psychi-
atric disorders (Kessler et al., 2002), was used to assess pre- and
post-disaster psychological distress. This scale has been shown to
have good psychometric properties (Furukawa, Kessler, Slade, &
Andrews, 2003), and it has been used in previous research on the
psychological functioning of Hurricane Katrina survivors (e.g., Galea
et al., 2007; Wang et al., 2007). It includes items such as “During the
past 30 days, about how often did you feel so depressed that nothing
could cheer you up?”’ Respondents answer on a 5-point Likert-type
scale ranging from O (none of the time) to 4 (all the time). Scale scores
range from O to 24, and the results of a previous validation study
(Kessler et al., 2003) suggested that a scale score of 0—7 can be
considered a probable absence of mental illness, a score of 8—12 a
probable mild or moderate mental illness, and a score of 13 a probable
serious mental illness. The results of independent validation studies
have shown high K6-scale scores to be strongly predictive of Diag-
nostic and Statistical Manual of Mental Disorders (4th ed.; American
Psychiatric Association, 1994) anxiety-mood disorders (Kessler et al.,
2002, 2003). Reliability of the K6 scale in this study (measured with
Cronbach’s alpha) was .70 at Time 1 and .80 at Time 2.

Hurricane-related stressors. Sixteen questions assessed stres-
sors experienced during the hurricanes and the week that followed.
The questions were drawn from a larger survey of the demographic
and health characteristics, evacuation and hurricane experiences, and
future plans of Hurricane Katrina evacuees. The Washington Post, the
Kaiser Family Foundation, and the Harvard School of Public Health
jointly designed the scale (Brodie, Weltzien, Altman, Blendon, &
Benson, 2006). Participants were asked to indicate whether they had
experienced the following as a result of the hurricanes: (a) lacked
enough fresh water to drink, (b) lacked enough food to eat, (c) felt
their life was in danger, (d) lacked necessary medicine, (e) lacked
necessary medical care, (f) had a family member who lacked neces-
sary medical care, (g) lacked knowledge of safety of children, and (h)
lacked knowledge of safety of other family members. These questions
were asked for both Hurricane Katrina and Hurricane Rita, yielding

16 items in total. We created a composite score with the count of
affirmative responses to these items (KR-20 = 0.84).

Demographic characteristics. In this study, we included par-
ticipants’ stated age at baseline and number of children at Time 1
as covariates. We selected these variables given findings that age
(e.g., Brewin et al., 2000) and the presence of children (Bromet et
al., 1982; Gibbs, 1989; Morrow, 1997) affect the risk for post-
disaster psychopathology.

Results

Missing Data and Normality

Among the variables that we included in this study, the missing
rate ranged from 0% to 3.6% on the item level. We conducted
multiple imputation using the Amelia II software (Honaker, King,
& Blackwell, 2008) in R to handle the missing data. From the
original data set, five complete data sets were imputed. The anal-
yses presented below were each conducted independently across
the five data sets. Each result represents an average of the five
analyses. When necessary, we used Rubin’s (1987) rule to com-
bine results across imputed data sets and to calculate parameter
estimates and standard errors.

We examined the univariate and multivariate normality of the
data to determine whether assumptions of structural equation mod-
eling were met. We found no severe violation of normality in terms
of skewness (all <1.5) and kurtosis (<3.0) on any of the variables.
Multivariate normality, however, was not achieved (Mardia’s co-
efficient = 8.30). Log-transformations were conducted on the
following variables, on the basis of their relatively high critical
ratio on skewness and kurtosis (i.e., both >1.9), to reduce the
impact of outliers and nonnormality: number of children, pre- and
post-hurricane psychological distress, and number of hurricane-
related stressors. The resulting Mardia’s coefficient was —0.92,
which indicates nonsignificant kurtosis (i.e., <1.96).

Descriptive Statistics

As indicated above, 81.7% of the participants were retained
between the two waves of data collection. Participants who com-
pleted both pre- and post-disaster questionnaires were compared
with those who completed only the pre-disaster questionnaire. The
results of ¢ tests and chi-square tests, which included controls for
multiple tests, indicate that the two groups of participants did not
differ significantly on any of the comparison variables, including
pre-hurricane age, number of children, race, household income,
perceived social support, and psychological distress.

Multivariate analyses of variance indicated no significant dif-
ferences in psychological distress on the basis of racial and ethnic
groups, marital status, and experimental condition (i.e., Opening
Doors program vs. control). In addition, we detected no significant
correlations between household income and pre- and post-
hurricane psychological distress and perceived social support scale
scores. On the other hand, post hoc analyses (Tukey) did reveal
higher perceived social support among Caucasians than African
Americans (p < .01). Hence, we conducted multigroup compari-
son when testing the hypothesized path model to ensure between-
groups invariance (see below). In Table 1, we present the means,
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Table 1

Means, Standard Deviations, and Zero-Order Correlations Among Variables

Variable M SD 1 2 3 4 5 6 7
1. Age 26.42 4.43 —
2. No. of children 1.95 1.06 337 —
3. Pre-disaster social support 18.36 3.88 .06 —.09 —
4. Pre-disaster psychological distress 5.55 4.07 .04 .06 =27 —
5. Post-disaster social support 17.50 3.86 -.07 -.16™ 387 -.09 —
6. Post-disaster psychological distress 6.63 5.21 .09 —.01 —.14™ 36" —.28" —
7. Hurricane-related stressors 3.80 3.33 197 16 —.15™ 15 -.16™ 28 —

Note. N = 386. All results include imputed values, prior to log transformation.

p < 01, **p < .00l

standard deviations, and zero-order correlations for the variables in
the study.

Pre-Disaster and Post-Disaster Comparisons

Consistent with our prediction, paired-samples ¢ tests indicated
that there was a significant reduction in perceived social support
from Time 1 to Time 2 (M = 18.36, SD = 3.88 vs. M = 17.50,
SD = 3.86), #(385) = 3.90, p < .001, d = 0.20, as well as a
significant increase in psychological distress from Time 1 to Time
2 (M =555, 8D = 4.07 vs. M = 6.68, SD = 5.21), 1(385) =
—4.16, p < .001, d = —0.22. The percentage of participants with
a probable mental illness based on their reported psychological
distress (i.e., K6 scale score > 7) increased from 23.0% to 37.4%.
McNemar’s test indicated that the increase was statistically signif-
icant (p < .001). The percentage of participants who moved from
below to above the cutoff point of psychological distress (i.e.,
worsened conditions) was 23.6%, whereas 9.0% shifted from
above to below the cutoff point (i.e., improved conditions), and
67.4% remained unchanged after the hurricanes.

Path Analysis

We tested the hypothesized path model (see Figure 1) using the
maximum likelihood method in the AMOS 16.0 program
(Arbuckle, 2007) across all five imputed data sets. All model fit
results were the average of the five separate analyses. Following
the recommendations of Hu and Bentler (1998), we set the cutoff
of acceptable model fit at <.08 for the root mean square error of
approximation (RMSEA) and >.95 for the comparative fit index
(CF)). The initial estimation of the model resulted in a good fit to
the data, x*(3, N = 386) = .649, ns; CFI = 1.00; RMSEA = .000
(90% CI [.000, .037]); Akaike information criterion (AIC) =
64.65. Statistical power for the hypothesis of close fit was 1.00 (as
calculated with R software; Preacher & Coffman, 2006)." As a
next step, we trimmed nonsignificant paths (p > .10). The result-
ing path model, which we present in Figure 2, provided a good fit
to the data, x*(9, N = 386) = 10.78, ns; CFI = .99; RMSEA =
.022 (90% CI [.000, .064]); AIC = 62.78. Statistical power for the
hypothesis of close fit was 1.00. The difference of fit between the
hypothesized model and the trimmed model was not statistically
significant, Ax?*(6) = 10.13, ns, indicating that the more parsimo-
nious model was not of a worse fit than the hypothesized model.
The final trimmed model accounted for 17.3% of the variance in
post-disaster distress.

Test of Alternative Model

To further examine the contribution of pre-disaster perceived
social support data, we tested the hypothesized model without the
path from pre-disaster perceived social support to hurricane-
related stressors. In other words, this model assumed no associa-
tion between one’s perception of social support before the hurri-
cane and the number of stressors resulting from the hurricane. This
model was a good fit to the data, x2(4, N = 386) = 6.73, ns; CFI =
.99; RMSEA = .040 (90% CI [.000, .095]); AIC = 68.54. Com-
pared with the hypothesized model, however, this alternative
model was a worse fit, Ax*(1) = 5.89, p < .05. As a next step, we
trimmed the nonsignificant paths previously trimmed from the
hypothesized model to compare model fit of the two trimmed
models. The resulting model was a good fit to the data, x*(10, N =
386) = 19.84, p < .01; CFI = .96; RMSEA = .050 (90% CI [.015,
.083]); AIC = 69.84. Compared with the trimmed version of the
hypothesized model, this model was a worse fit, Ax*(1) = 9.06,
p < .0l

Testing the Significance of the Indirect Effect

To further test the significance of the total and specific indirect
effects of pre-disaster perceived social support on post-disaster
psychological distress, we used the bootstrap resampling proce-
dure on a multiple mediator model, with pre-disaster perceived
social support as the independent variable; pre-disaster psycholog-
ical distress, post-disaster perceived social support, and hurricane-
related stressors as the mediators; and post-disaster psychological
distress as the dependent variable. We used bootstrapping—a
nonparametric resampling procedure—to test this multiple medi-
ation model. Bootstrapping is recommended over the more tradi-
tional Sobel test or causal steps approaches to test indirect effects
because it has relatively higher statistical power while maintaining
control over Type I error rate (MacKinnon, Lockwood, Hoffman,

' A multigroup comparison between categories of African American
participants (84.8% of sample) and Caucasian participants (10.4% of
sample) was conducted. Results of multigroup comparison, with all regres-
sion parameters constrained as equal across group, detected no significant
difference, Ax*(14) = 17.50, ns, suggesting that the model fit the data from
the two groups similarly. Similarly, no significant difference was found
when African Americans were compared with all the other racial/ethnic
groups combined. Hence, the racial and ethnic groups were combined in all
the remaining analyses.
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Figure 2. Final path model for post-hurricane mental distress. Numbers
represent unstandardized path coefficients. Standard errors are in paren-

West, & Sheets, 2002; MacKinnon, Lockwood, & William, 2004
for a general discussion on modern methods to test mediation, see
also MacKinnon, Fairchild, & Fritz, 2007). Bootstrapping, with the
available data, generates a reference distribution, which can be
used for significance testing and confidence interval estimation
(Mooney & Duval, 1993). In accordance with the recommended
guidelines of Preacher and Hayes (2008) and Shrout and Bolger
(2002), we used the following bootstrap resampling procedure to
determine the distribution of parameter estimates and to test the
significance level of the indirect effects. First, we created 2,000
bootstrap samples using the each of the imputed data sets by
random sampling with replacement. Second, we tested the multiple

Table 2

mediation model of pre-disaster perceived social support (indepen-
dent variable) on post-disaster psychological distress (dependent
variable)—through pre-disaster psychological distress, post-
disaster perceived social support, and hurricane-related stressors
(with age and number of children as covariates)—2,000 times with
these bootstrap samples using SPSS with a macro provided by
Preacher and Hayes; this resulted in 2,000 estimates of each path
coefficient. Third, output from the 2,000 estimates of each path
coefficient provided estimates of the indirect effects of pre-disaster
perceived social support on post-disaster psychological distress via
multiplication of 2,000 sets of path coefficients from pre-disaster
perceived social support to pre-disaster psychological distress
(Path a in Figure 1) and from pre-disaster psychological distress to
post-disaster psychological distress (Path d); from pre-disaster
perceived social support to post-disaster perceived social support
(Path ¢) and from post-disaster perceived social support to post-
disaster psychological distress (Path f); and from pre-disaster
perceived social support to hurricane-related stressors (Path b) and
from hurricane-related stressors to post-disaster psychological dis-
tress (Path e). According to Shrout and Bolger, if the 95% confi-
dence interval for these estimates of an indirect effect does not
contain zero, it can be concluded that the indirect effect is statis-
tically significant at the .05 level.

The total and direct effects of pre-disaster perceived social
support on post-disaster psychological distress were B = —0.013
(p < .01) and B = 0.004 (ns), respectively. We present the results
of the total and specific indirect effects in Table 2. Because none
of the confidence intervals included zero, the results support the
hypotheses that the pre-disaster levels of perceived social support
predicted post-disaster levels of psychological distress through
pre-disaster psychological distress, hurricane-related stressors, and
post-disaster perceived social support.

Discussion

The results of this study indicate that survivors’ perceived social
support significantly decreased from pre- to post-disaster and that

Indirect Effect of Pre-Disaster Social Support on Post-Disaster Psychological Distress Through Pre-Disaster Psychological Distress,

Post-Disaster Social Support, and Hurricane-Related Stressors

Bootstrapping

Bias-corrected 95% CI
for mean indirect effect

Mediator Unstandardized mean indirect effect SE V4 Lower Upper

Pre-disaster perceived social support — Pre-disaster

psychological distress — Post-disaster

psychological distress —0.007 0.002 —3.56"" —0.011 —0.003
Pre-disaster perceived social support — Post-disaster

perceived social support — Post-disaster

psychological distress —0.008 0.002 —3.56"" -0.013 —0.004
Pre-disaster perceived social support — Hurricane-

related stressors — Post-disaster

psychological distress —0.003 0.001 —2.24" —0.005 —0.001

Total —0.018 0.003  —5.60""" —0.024 —0.012

Note. N = 386; 2,000 bootstrap sample. All results include imputed and log-transformed values. Age and number of children are statistically controlled.

*p < .05 **p< .00l
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psychological distress significantly increased. In addition, al-
though pre-disaster social support did not have a direct effect on
post-disaster psychological distress, the hypothesized model fit
well with the data. Moreover, pre-disaster social support had
modest indirect effects on post-disaster psychological distress, and
these effects were through the hypothesized variables (psycholog-
ical distress, hurricane-related stressors, and post-disaster per-
ceived social support). Specifically, participants who perceived
greater pre-disaster social support had less pre-disaster psycholog-
ical distress, experienced fewer hurricane-related stressors, and
perceived more support in the aftermath of the hurricane. These
factors, in turn, were associated with less post-disaster psycholog-
ical distress.

Taken together, the results provide evidence for the importance
of pre-disaster levels of perceived social support in the psycho-
logical outcomes among disaster survivors and shed light onto the
processes through which these effects occur. Perceiving low levels
of pre-disaster support seems to render individuals more vulnera-
ble to adverse psychological consequences of disaster-related
stressors. In contrast, adequate support appears to decrease disaster
victims’ exposure to hurricane-related stressors. Of course, social
support can prevent exposure only to the extent that there is
adequate knowledge of the impending disaster. Whereas hurri-
canes, including Katrina and Rita, are typically preceded by warn-
ings and evacuation decrees, other disasters, such as earthquakes,
are often unpredictable. In these cases, perceived social support
may have larger effects on appraisals of stressors than on actual
exposure, helping to regulate the intensity of emotional reactions
to the event. Appraisals and emotional regulation, in turn, are
stronger predictors of traumatic stress than the exposure itself
(Basoglu, Kilic, Salcioglu, & Livanou, 2004; Ozer, Best, Lipsey,
& Weiss, 2003; Salcioglu, Basoglu, & Livanou, 2003). As such,
the pathway between perceived social support and trauma expo-
sure should be tested in the context of unavoidable disasters,
controlling for the effects of both subjective appraisals and objec-
tive trauma characteristics.

The hypothesized model had a better fit with the data than an
alternative in which the pathway from pre-hurricane perceived
support to exposure was removed, suggesting that pre-hurricane
support may reduce survivors’ exposure to certain stressful events
during the hurricanes and their immediate aftermath. Network
members may have provided housing, transportation, and other
resources that enabled young mothers to escape the full brunt of
the storm. Of course, it remains plausible that psychological dis-
tress led to decreased perceptions of support, rather than the
reverse. Likewise, post-disaster distress may have influenced re-
ports of hurricane-related stressors (Kaniasty & Norris, 2008). In
future studies, researchers should draw on multiple waves of
post-disaster data to investigate reciprocal relationships among
variables over time.

This study benefited from the availability of pre-Katrina data,
which enabled us to explore the role of pre-disaster perceived
social support and to provide robust evidence that mental health
declines coincided with the hurricane. An additional strength of the
study is its focus on a vulnerable, nonclinical sample of survivors
that was disproportionally affected by Hurricane Katrina. More-
over, by documenting a significant decline in social support, we
provide further evidence for Kaniasty and Norris’s (2004, 2009)
social support deterioration model.

Also consistent with previous theory, declines in perceived
social support were predictive of increases in psychological dis-
tress among survivors (Hobfoll & Parris Stevens, 1990). Pre-
Katrina data also illuminated the continuity in pre- to post-disaster
levels of psychological distress levels. This is consistent with
studies that have found that pre-disaster levels of depression were
the most important factor in determining the severity of post-
disaster depression (Knight, Gatz, Heller, & Bengtson, 2000;
Seplaki, Goldman, Weinstein, & Lin, 2006).

The findings also have important implications for planning of
post-disaster psychological care services. Efforts to identify and
provide timely, evidence-based services to those with pre-
existing psychological vulnerabilities could potentially prevent
adverse post-disaster outcomes and attenuate progression into
more serious mental illness.

There were, however, several notable limitations to this study.
Our index of social support did not distinguish among types of
perceived social support (e.g., emotional, informational, tangible),
limiting our ability to discern whether specific forms of support led
to fewer hurricane-related stressors. It would have also been help-
ful to obtain additional descriptive information about the compo-
sition of the participants’ social networks—a factor that was
shown to influence depressive symptomatology among Hurricane
Andrew survivors (Haines, Beggs, & Hurlbert, 2008). Data on the
support that participants provided to others in the aftermath of
disaster would also be beneficial in future research, as social
demands could increase stress and influence psychological out-
comes (Lazarus & Folkman, 1984).

Our reliance on a screening tool of nonspecific distress further
limits the scope of the study. An analysis of the effects of per-
ceived social support on specific psychiatric problems commonly
observed in the aftermath of a disaster (e.g., posttraumatic stress
disorder, depression, grief) could reveal differential associations
informative to the planning of therapeutic interventions for disaster
survivors. Likewise, the index of hurricane-related stressors was
based on self-reports and did not assess information on life-
threatening traumatic experiences (e.g., exposure to violent winds,
being injured, witnessing injury). Given that the pattern of findings
may have changed had these variables been included in the model,
especially if more specific measures of psychiatric illness were
used, the findings need to be interpreted with caution.

Future research should also examine how individual differences—
including gender, race, optimism, and biological markers—might
affect associations between pre-disaster support and post-disaster psy-
chological distress (Kilpatrick et al., 2007). Finally, future research
should use additional waves of post-disaster data to examine
long-term trajectories and mediators of functioning. Latent growth
curve modeling of change would permit researchers to explore
whether the indirect influence of pre-disaster social support on
post-disaster psychological distress persists over time.

The results of this study have implications for interventions and
policies aimed at reducing disaster-related psychological distress.
Efforts to mobilize and fortify social support can help to attenuate
individuals’ exposure to natural disaster and reduce adverse out-
comes in their aftermath. In addition to bolstering social support,
specialized post-disaster mental health services should be made
more available to treat the specific forms of psychological distress
that often occur, including post-traumatic stress, depression, and
grief responses. Taken together, such efforts can reduce or even
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prevent some of the difficulties that arise among survivors of
natural disasters.
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