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ABSTRACT
Objective: Exposure to multiple disasters, both natural and technological, is associated with extreme
stress and long-term consequences for older adults that are not well understood. In this article, we
address age differences in health-related quality of life in older disaster survivors exposed to the 2005
Hurricanes Katrina and Rita and the 2010 BP Deepwater Horizon oil spill and the role played by social
engagement in inﬂuencing these differences.
Methods: Participants were noncoastal residents, current coastal residents, and current coastal ﬁshers
who were economically affected by the BP oil spill. Social engagement was estimated on the basis of
disruptions in charitable work and social support after the 2005 hurricanes relative to a typical year
before the storms. Criterion measures were participants’ responses to the SF-36 Health Survey which
includes composite indexes of physical (PCS) and mental (MCS) health.
Results: The results of logistic regressions indicated that age was inversely associated with SF-36 PCS
scores. A reduction in perceived social support after Hurricane Katrina was also inversely associated
with SF-36 MCS scores.
Conclusions: These results illuminate risk factors that impact well-being among older adults after multiple
disasters. Implications of these data for psychological adjustment after multiple disasters are
considered. (Disaster Med Public Health Preparedness. 2017;11:90-96)
Key Words: natural and technological disasters, Hurricane Katrina, Hurricane Rita, BP oil spill,
post-disaster health and well-being

M

any studies in the disaster science literature
have addressed disasters and mental
health.1,2 Relatively few studies have examined health outcomes after multiple back-to-back
disasters.3-6 Residents of the US Gulf Coast have had
a decade of catastrophic disasters in rapid succession
with the 2005 Hurricanes Katrina and Rita and the
2010 BP Deepwater Horizon oil spill. Considered
the worst human-made environmental disaster in US
history, the BP oil spill has been a signiﬁcant stressor
for coastal residents struggling with hurricane
recovery.7,8 Moreover, the oil spill has threatened the
economy, commercial ﬁshing industry, and cultural
heritage of those whose livelihood depends on natural
renewable resources.9-11 Understanding the long-term
health consequences of consecutive catastrophic events
is a pressing challenge from both psychological and
public health perspectives. For instance, elevations in
the prevalence of symptoms of depression and posttraumatic stress among residents of disaster-affected
communities highlight the need for coordinated
responses among mental health professionals, local
ofﬁcials, and urban planners to promote resilience
and prepare for future disasters.4,6
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There is ample evidence of health vulnerabilities
among commercial ﬁshers with recent trauma related
to the BP oil spill.4,7,10,12 Cherry and her colleagues
have shown that Katrina-related stressors and prior
lifetime traumatic events predicted different styles of
coping with oil spill stress for commercial ﬁshers,
although only avoidant coping was associated with
increased risk of depression and post-traumatic
stress.13 Cherry et al’s ﬁrst ﬁndings suggest that
multiple disasters are devastating for coastal residents,
particularly residents with economic ties to the
commercial ﬁshing industry.4,13 However, these
ﬁndings are limited because they did not examine
age-related differences in post-disaster health or
health-related quality of life.
Prior research has shown that health and well-being
are sensitive to demographic variables, including age,
gender, education, and income.14,15 There is a small
but growing literature on the impact of disasters on
older16-21 and oldest-old adults.22,23 From an epidemiological perspective, older adults are less likely than
younger adults to survive disaster.24 However, older
adults who live through disaster may fare better than
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their middle-aged and younger counterparts on mental
health indicators, possibly due to prior experience or more
effective coping strategies born of experience.15,21 Other
evidence has shown that older survivors including nonagenarians and their younger counterparts were comparable
across pre- and post-disaster measures of psychosocial and
cognitive health,23 although further research is necessary.
The primary objective of the present study was to directly
examine adult age differences in health-related quality of life
in a sample of disaster survivors from south Louisiana who
ranged in age from 18 to 91 years. A second objective was to
examine the impact of social engagement on post-disaster
physical and mental health outcomes. Many epidemiological
studies document the associations among social relations
and health, a topic of interest in the scientiﬁc community
for many years.25,26 In this study, we conceptualized social
engagement as an umbrella construct encompassing
2 social behaviors, namely, charitable work done for others
and perceived social support (instrumental, appraisal, and
emotional support). Ample evidence has shown that
perceived social support27 and community-level support28
may lessen post-disaster distress. Cherry and colleagues4 found
that social support was a protective factor for symptoms of
depression and post-traumatic stress at least 5 years after
Hurricanes Katrina and Rita. In the present study, we extend
the literature by focusing on Katrina-related disruptions in
charitable work done for others and the social support in the
years before and after the 2005 hurricanes while controlling
for the known inﬂuences of group, gender, education,
income, objective health, and prior lifetime trauma. On the
basis of previous literature,20 we expected that disruptions in
social engagement activities would be inversely associated
with health-related quality of life.
To summarize, the goals of this study were to (1) examine the
impact of multiple disaster exposures on health-related
quality of life in younger and older disaster survivors and
(2) determine whether social engagement (deﬁned as
hurricane-related disruptions in charitable work done for
others and social support) is associated with health-related
quality of life. Taken together, the anticipated ﬁndings
extend the literature on the long-term consequences of
multiple disasters and may have noteworthy implications
for the development of age-sensitive interventions to
lessen distress among coastal residents exposed to a decade
of disasters.

METHODS
Participants
In all, 219 people participated in this study. Sampling,
recruitment, and testing are reported in greater detail
elsewhere.4 Noncoastal and former coastal residents were 30
indirectly affected residents and 62 former coastal residents
(n = 92) who relocated permanently in 2005 to Baton

Rouge, Louisiana (mean age = 59.0 years, SD = 17.6 years;
age range, 18–91 years; 35 males, 57 females). There were
63 current coastal residents with catastrophic property
damage and storm-related displacement in 2005; they
returned to rebuild and had restored their lives in their
original coastal communities (mean age = 60.7 years,
SD = 15.0 years; age range, 20-83 years; 26 males,
37 females). Current coastal ﬁshers were 64 commercial
ﬁshers and their family members (mean age = 54.7 years,
SD = 15.7 years; age range, 21-90 years; 34 males,
30 females). Fishers were also coastal residents who were
displaced for up to 2 years or more but who returned to
rebuild after Katrina. Fishers had an additional layer of stress
related to the 2010 BP oil spill. That is, ﬁshers are a particularly vulnerable group given their economic dependency on
the Gulf of Mexico, which was severely impacted by the oil
spill. Fishers could not work in the commercial ﬁshing
industry for up to 1 year or more after the spill.7,11,13

Independent Measures
All participants had completed a storm impact questionnaire
with 4 modules: (1) hurricane exposure and threat to self/
family, (2) disruption and storm-related stressors (including
property loss), (3) social support (charitable work done for
others, availability of help if needed), and (4) lifetime
exposure to potentially traumatic events.4 In this article, we
utilized original data from the last 2 modules, with separate
questions that assessed disruptions in charitable work done for
others, perceived social support, and prior lifetime trauma,
respectively. To be precise, we re-coded the original data from
the third module in a binary manner, where 0 = either no
difference in or more charitable work after the 2005 hurricanes relative to before and 1 = a decline in charitable work
after the hurricanes. Similarly, perceived social support = 0 if
there was no difference or more social support and 1 = there
was a decline in social support after the storms.
Our rationale for the binary re-coding of these data here
relative to an earlier report4 was to capture disruptions in
these 2 social behaviors in a parsimonious manner that
we could model in logistic regressions. Data from the
third module (social support) included charitable work
(eg, volunteer work at your church, synagogue or in the
community; neighborly assistance to people in need) and
availability of help if needed, which included instrumental
support (eg, having someone to help you if you were conﬁned
to bed), appraisal support (eg, someone to give good advice
about a crisis), and emotional support (eg, someone to love
you and make you feel wanted). Data from the fourth module
(lifetime trauma) were the sum of 5 events (other natural
disaster, serious accident, attacked with a gun/knife/other
weapon, attacked without weapon but with intent to kill/
injure, and experienced military combat or war zone), where
each event was scored as 0 (no), 1 (yes, but no fear),
or 2 (yes, with fear of injury or death during trauma).
Disaster Medicine and Public Health Preparedness
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Dependent Measures

The Medical Outcomes Study Short Form-36 (SF-36)29
comprises 8 indicators of general health, including physical
functioning, role limitations due to physical health problems,
bodily pain, perceptions of general health, vitality, social
functioning, role limitations due to emotional health
problems, and mental health. The psychometric qualities of
the SF-36 include construct validity30 and high internal
consistency reliability for the 8 subscales.31 Subscales are
combined to form composite physical (PCS) and mental
(MCS) health component scores that range from 0 (lowest
functioning) to 100 (highest functioning). Normative data
yield a mean of 50 and a standard deviation of 10 for the
PCS and MCS scores.32 Thus, we dichotomized these scores
at 50 for the logistic regressions reported here.

Statistical Analyses
All statistical analyses were carried out by using SAS version
9.4 statistical software (SAS Institute Inc, Cary, NC). Prior
research2,15,21 has documented the potentially confounding
inﬂuences of demographic factors (eg, gender, educational
attainment, income), physical health, and lifetime traumatic
events on post-disaster health and wellness indicators.
Therefore, bivariate logistic regression analyses were run on
all variables that might be expected to covary with health
(not shown). Based on the outcomes of the bivariate analyses
and prior literature, 6 variables were selected for inclusion as
covariates in multivariate regression models, as follows: group
(noncoastal and former coastal residents, current coastal
residents, or current coastal ﬁshers), gender, education (high
school or less, some college or specialized training, college
degree, or Master’s/doctorate/professional degree), income
(<$2000/month, $2000 to $4000/month, $4000 to $6000/
month, or over $6000/month), chronic physical conditions
(dichotomized at 2 or more vs. less including high cholesterol,
hypertension, diabetes, arthritis, cancer, and heart problems),
and lifetime prior trauma. All outcomes were dichotomous.

RESULTS
Psychosocial, Demographic, and
Health Characteristics
Table 1 presents a summary of the psychosocial, demographic,
and self-reported health characteristics of the sample. The
groups differed in prior lifetime trauma (P = 0.014), so these
variables were controlled in the logistic regressions that
follow. Gender composition was comparable across groups,
but group membership was signiﬁcantly associated with
educational attainment by a chi-square test (P < 0.001).
Noncoastal and former coastal residents reported holding a
college degree or master’s degree more often than expected:
more than half of the ﬁshers reported having a high school
degree or less. Participants’ self-reported income level fell
short of statistical signiﬁcance with group by a chi-square test
(P = 0.066). The groups did not differ statistically in number
of chronic conditions.
92

Logistic Regression Analyses
Odds ratios appear in Table 2 for 2 dimensions of social
engagement, changes in charitable work done for others and
perceived social support, before and after the 2005 storms.
Inspection of Table 2 indicates that age was signiﬁcantly and
inversely associated with higher PCS scores (OR = 0.15),
which is consistent with the literature on post-disaster
physical health in later life.22 Among the covariates, group
(current coastal ﬁshers, OR = 0.34) and objective health
status (2 or more chronic conditions, OR = 0.26) were
signiﬁcantly inversely associated with higher PCS scores.
Furthermore, low income (<$2000/month, OR = 0.33, and
$2000 to $4000/month, OR = 0.26) was inversely associated
with SF-36 MCS scores. With respect to social engagement,
only the decrease in perceived social support after the 2005
storms relative to a typical year before the storms was inversely
associated with higher SF-36 MCS scores (OR = 0.40). This
aspect of the data indicates that participants were 60% less likely
to have higher than average mental health with each additional
point dropped on the social support ratings. Contrary to expectation, the drop in charitable work done for others since the
2005 storms was not associated with physical or mental health.

DISCUSSION AND CONCLUSIONS
Our primary objective in the present study was to examine
adult age differences in health-related quality of life after a
decade of consecutive disasters. In support of our hypothesis,
we found that age was negatively associated with a higher
than average SF-36 PCS composite score, which is composed
of several subscales that measure of perceptions of physical
functioning, ability to fulﬁll roles because of physical health
problems, bodily pain, and general health. The age effect
observed here was obtained after controlling for the known
inﬂuences of group, gender, education, income, chronic
conditions, and prior lifetime trauma. This ﬁnding joins
others in the literature documenting lower perceptions of
physical health among older persons compared to their
younger counterparts.33 Interestingly, age was not associated
with the SF-36 MCS composite score, implying that perceived mental health was no different for younger and older
disaster survivors. To address the possibility that the null
effect of age in the analysis of SF-36 MCS scores was an
artifact of dividing the sample at the median (58 years), we
conducted sensitivity analyses where we ﬁrst treated age as a
continuous variable and then as a dichotomous variable using
a higher cutoff age: both analyses yielded the same null effect
of age. The most conservative conclusion to be drawn based
on these data and the follow-up sensitivity analyses is that
older persons may not be differentially vulnerable to adverse
post-disaster psychological sequelae, although further research
would be desirable before ﬁrm conclusions are warranted.
Participants in this study were community-dwelling adults
and nearly all had prior hurricane and other natural disaster
experience.4 Older adults with prior hurricane experience
may possess effective problem-solving skills and coping
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TABLE 1
Psychosocial, Demographic, and Health Characteristics of the Sample
Noncoastal and Former
Current Coastal Residents Current Coastal Fishers
F or
Coastal Residents (n = 92)
(n = 63)
(n = 64)
Chi-Squarea P Value
Lifetime trauma total,b mean (SD)
Health-related quality of life,c mean (SD)
SF-36 MCS
SF-36 PCS
Gender, No. (%)
Male
Female
Education, No. (%)
High school or less
Some college or specialized training
College degree
Master’s/doctorate/professional degree
Income, No. (%)
<$2000/month
$2000 to $4000/month
$4000 to $6000/month
>$6000/month
Chronic physical health conditions,d No. (%)
0 or 1
2 or more
Less charitable work done after vs.
before the storm, No. (%)
More or no difference in charitable
work done after vs. before the storm, No. (%)
Less social support after vs. before the
storm, No. (%)
More or no difference in social support after vs.
before the storm, No. (%)

2.09 (1.43)

2.94 (1.84)

2.44 (2.07)

4.38e

0.014

51.78 (7.28)
47.15 (9.48)

52.20 (11.32)
46.96 (11.57)

49.69 (9.56)
44.07 (10.87)

1.39
1.86

0.250
0.158

3.66

0.161

35 (38.0)
57 (62.0)

26 (41.3)
37 (58.7)

34 (53.1)
30 (46.9)

10
33
21
28

(10.87)
(35.9)
(22.8)
(30.4)

18
32
8
5

(28.6)
(50.8)
(12.7)
(7.9)

33
23
6
2

(51.6)
(35.9)
(9.4)
(3.1)

51.00f

<0.001

21
19
28
24

(22.8)
(20.7)
(30.4)
(26.1)

19
18
9
17

(30.2)
(28.6)
(14.3)
(27.0)

23
20
11
10

(35.9)
(31.3)
(17.2)
(15.6)

11.83g

0.066

1.94

0.378

1.81

0.405

7.93e

0.019

61 (66.30)
31 (33.70)
39 (42.39)

35 (55.56)
28 (44.44)
27 (42.86)

38 (59.38)
26 (40.63)
21 (3281)

53 (57.61)

36 (57.14)

43 (67.19)

33 (35.87)

37 (58.73)

30 (46.88)

59 (64.13)

26 (41.27)

34 (53.13)

a

F value for lifetime total trauma and health-related quality of life; chi-square for all other variables.
Lifetime trauma with fear from Cherry et al.4
c
SF-36 Health Survey, which includes composite indexes of physical (PCS) and mental (MCS) health.29
d
Based on the presence of 6 chronic conditions (high cholesterol, hypertension, diabetes, arthritis, cancer, and heart problems).
e
P ≤ 0.05; fP ≤ 0.01; gP > 0.05 and ≤ 0.10.
b

strategies that could be positively impactful in future disaster
preparation and relief planning.13,34 Frail older adults in the
community and those with reduced health status in assistedliving or nursing home facilities may need special assistance
for evacuation safety and post-disaster relocation,35,36 an
important consideration for future disaster and emergency
preparedness planning.
A second objective in this study was to examine the impact of
social engagement on post-disaster health-related quality of
life. We conceptualized social engagement as hurricanerelated disruptions in charitable work done for others and
perceived social support after the storms, relative to a typical
year before the 2005 storms. Disruption in charitable work
was not signiﬁcantly associated with physical or mental
health. In contrast, the drop in perceived social support was
signiﬁcantly and inversely associated with SF-36 MCS scores.
This aspect of the data is compatible with other ﬁndings
showing that disruptions in social network characteristics
have a deleterious effect on older Hurricane Katrina

survivors.20 Our ﬁndings, among others in the disaster
science literature, imply that perceived social support27 and
community-level support28 may lessen post-disaster distress.
On a broader note, the group variable was treated as a
covariate here to allow a clearer assessment of age-related
differences in health-related quality of life. However, the
inclusion of commercial ﬁshers is a noteworthy strength of
the study that deserves further comment. Because commercial
ﬁshers have been doubly affected by Katrina-related losses
and the more recent economic impact of the BP oil spill
disaster, they are at greater risk of adversity.9,11 The ﬁnding
that group was a signiﬁcant predictor of SF-36 PCS scores
(commercial ﬁshers, OR = 0.34) is suggestive of selfperceived health vulnerabilities among commercial ﬁshers
and their families with stressors related to the experience of
natural and technological disasters in rapid succession.
Relatively few studies have examined the mental and physical
health consequences of natural and technological disaster
exposures, although inherent differences between these
Disaster Medicine and Public Health Preparedness
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TABLE 2
Logistic Regressions Predicting PCS and MCS Composite Scores with Changes in
Charitable Work Done for Others and Perceived Social Support as Predictorsa

Age
Younger (<58 years)
lder (≥58 years)
Group
Noncoastal and former coastal residents
Current coastal residents
Current coastal ﬁshers
Education
High school or less
Some college or specialized training
College degree
Master’s/doctorate/professional Degree
Gender
Female
Male
Income
<$2000/month
$2000 to $4000/month
$4000 to $6000/month
>$6000/month
Lifetime trauma total (with fear)
Objective physical health
0 or 1 chronic physical conditions
2 or more chronic physical conditions
Less charitable work done after (vs. before)
the 2005 storms
No difference or more charitable work after
(vs. before) the 2005 storms
Less social support/having someone else to
help you after (vs. before) the 2005 storms
No difference or more social support after
(vs. before) the 2005 storms

SF-36 PCS 50+,
OR (95% CI)

SF-36 MCS 50+,
OR (95% CI)

1.00
0.15c (0.07, 0.35)

1.00
1.76 (0.80, 3.84)

1.00
2.36d (0.95, 5.89)
0.34b (0.13, 0.91)

1.00
2.03 (0.87, 4.73)
0.79 (0.34, 1.83)

0.52 (0.15, 1.80)
0.81 (0.28, 2.38)
0.82 (0.25, 2.65)
1.00

1.26 (0.38, 4.24)
0.86 (0.29, 2.51)
0.72 (0.23, 2.26)
1.00

1.00
1.07 (0.53, 2.14)

1.00
0.80 (0.42, 1.54)

0.68 (0.24, 1.89)
1.93 (0.71, 5.23)
0.89 (0.33, 2.41)
1.00
0.83d (0.68, 1.02)

0.33b (0.12, 0.88)
0.26c (0.10, 0.67)
1.26 (0.44, 3.59)
1.00
0.92 (0.77, 1.11)

1.00
0.26c (0.12, 0.58)
0.63 (0.30, 1.30)

1.00
0.80 (0.37, 1.75)
0.83 (0.44, 1.58)

1.00

1.00

0.83 (0.40, 1.73)

0.40c (0.20, 0.78)

1.00

1.00

a
b

Data for the SF-36 Health Survey, which includes composite indexes of physical (PCS) and mental (MCS) health.29
P ≤ 0.05; cP ≤ 0.01; dP > 0.05 and ≤ 0.10.

different types of disaster are noted in the literature. For
instance, natural disasters may bring sudden catastrophic
damage and loss of life, although uncontrollable events of
nature do happen from time to time and are generally
not considered controversial.37-39 In contrast, technological
disasters involve failure of a human-made system that is
presumed to be controllable.37 For those directly impacted by
technological disaster, a lengthy process of litigation may
follow, as well as anger, hostility, and blame directed toward
an individual or corporate entity at fault.40,41 Accordingly,
technological disasters may have longer-lasting impacts on
mental health and well-being for those directly affected,
although further research to address different types of disaster
and their long-term effects is necessary.
Last, we included chronic conditions and prior lifetime trauma
(with fear for life or safety) among the covariates here based on
the assumption that survivors’ current health status and
developmental history may shape post-disaster well-being after
94

multiple consecutive disasters. The number of chronic conditions was predictive of SF-36 PCS scores as expected. This
ﬁnding supports the notion that survivors’ chronic conditions
(an objective health indictor) impact health-related quality of
life, a potentially important consideration for future disaster
planning with older adults. Further, prior lifetime trauma was a
marginally signiﬁcant predictor (P < 0.10). Other evidence has
shown that cumulative adversities, including life stressors and
prior lifetime traumatic event exposures, affect the trajectories
of mental and physical health in later life.21,42 Consideration
of survivors’ current health status and prior lifetime trauma is
relevant for the design or implementation of programs in
connection with disaster relief efforts. Future research to
systematically explore the role that survivors’ current health
and developmental histories may play in the success of
community-wide disaster relief programs would be valuable.
At least 4 methodological limitations of this study warrant brief
mention. First, the sample size was small and may not be
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representative of the population. Second, a cross-sectional
design was used, so causal inferences are not warranted. Healthrelated quality of life is likely to be dynamic, varying over time
as people adapt to new life circumstances. Future research
that includes longitudinal comparisons is needed to measure
trajectories of change in health and psychological well-being
among older disaster survivors. Third, we did not estimate the
impact of variations in the temporal intervals between exposures to the 2005 hurricanes and 2010 BP oil spill and participants’ responses on the outcome measures included here. The
present results should be considered in light of this methodological limitation. Fourth, we did not include biological
indicators of stress responses, a potentially important direction
for future research to permit a more precise estimate of the
long-term health consequences after a decade of disasters.
In closing, the present ﬁndings add to a growing literature on
the human impacts of natural and technological disaster,
bringing attention to older disaster survivors’ physical and
mental health risks in the years after these events. Interventions to address health challenges and health-related quality
of life may be especially critical for commercial ﬁshers in the
years after disaster and are a potentially important direction
that awaits future research.
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