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Abstract

Objective—To examine the prevalence and correlates of disaster-related posttraumatic stress
disorder (PTSD), depression, and needs for psychological care in older persons affected by
Hurricane Ike.

Method—A total of 193 adults age 60 or older who resided in the Galveston Bay area were
interviewed 2-5 months following Hurricane Ike. Pre-, peri-, and post-disaster variables
hypothesized to be related to PTSD and depressive symptoms, and perceived needs for
psychological care were assessed.

Results—Weighted prevalences of past-month Ike-related PTSD and depression were 7.6% and
8.6%, respectively. Risk factors for Ike-related PTSD symptoms were predominantly peri-disaster
in nature, with greater hurricane exposure, and peri-event dissociative and autonomic activation
symptoms associated positively with these symptoms. Risk factors for depressive symptoms were
predominantly pre-disaster in nature, with being married/living with partner associated negatively,
and prior disaster exposure and pre-disaster PTSD or depression associated positively with these
symptoms. 27.2% of the sample endorsed at least one of the perceived needs for psychological
care assessed. A history of PTSD or depression, greater peri-event autonomic activation, and Ike-
related PTSD and depressive symptoms were associated with greater need for psychological care.

Limitations—This study is limited by its cross-sectional design and employment of psychiatric
screening instruments.
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Conclusions—A substantial proportion of older adults may have PTSD and depression, as well
as perceived needs for psychological care, after a disaster. Assessment of disaster exposures, and
peri-event dissociative and autonomic symptoms may help identify older adults at risk for disaster-
related psychopathology. Older adults with a history of PTSD or depression, and greater peri-
event autonomic activation and PTSD symptoms may be more likely to have needs for
psychological care.
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1. INTRODUCTION

Older age is generally associated with lower risk for psychopathology following exposure to
disasters (Acierno et al., 2006; Kato et al., 1996; Norris et al., 2002b; Norris et al., 2002c;
Phifer, 1990; Thompson et al., 1993), although some studies have documented comparable
(e.g., (Goenjian et al., 1994; Ollendick and Hoffman, 1982) or increased risk (Kohn et al.,
2005; Norris et al., 2002c; Ticehurst et al., 1996). Understanding the prevalence and
determinants of post-disaster psychopathology in older persons is important for several
reasons. First, older persons may have physical limitations, diminished sensory and
cognitive capacities, or financial difficulties that may affect their preparation for and
adaptability to disaster (Aldrich and Benson, 2008; Dyer et al., 2008; Fernandez et al.,
2002). Second, older individuals have been found to experience greater exposure to danger
during disasters, be less likely to receive warnings, and endure greater financial losses
(Acierno et al., 2006; Aldrich and Benson, 2008; Sakauye et al., 2009; Thompson et al.,
1993). Third, there may be unique risk factors for psychopathology in disaster-affected older
adults (Acierno et al., 2006; Phifer and Norris, 1989), as certain factors associated with
aging, such as the presence of a chronic medical or psychiatric condition, as well as the
lifetime accumulation of trauma and stress, may increase vulnerability to disaster-related
psychopathology and dysfunction (Acierno et al., 2006; Fernandez et al., 2002; Sakauye et
al., 2009). Fourth, while older adults may be less likely to seek mental healthcare services in
general (Klap et al., 2003), they may have increased needs for such services in the aftermath
of a disaster (Dyer et al., 2008; Koenig, 2007; Sakauye et al., 2009).

Posttraumatic stress disorder (PTSD) and depression are among the most prevalent and
commonly studied psychological sequelae of disasters (Galea et al., 2005; Norris et al.,
2002b). Risk factors for these disorders may be divided into three categories based on their
temporal relation to a disaster (Freedy et al., 1994)—pre-disaster variables that preceded the
disaster (e.g., female geneder, ethnic minority status, and psychiatric history; Norris et al.,
2002a; Norris et al., 2002b), peri-disaster variables that occurred around the time of the
disaster (e.g., greater traumatic exposure; peri-disaster autonomic activation and
dissociation; Bovin and Marx, 2011; Ozer et al., 2003; Shalev et al., 1998), and post-disaster
variables that may foster or hinder recovery (e.g., post-disaster social support; Galea et al.,
2005; Gapen et al., 2011; Gary et al., 2007; Norris et al., 2002b; Yoon, 2009). Prior
traumatic and stressful life events may also increase vulnerability to disaster-related PTSD
and depressive symptoms (Acierno et al., 2006; Miguel-Tobal et al., 2006; Person et al.,
2006), while prior exposure to disasters may help “inoculate” against these symptoms, as
familiarity or experience with a disaster may help one cope with a similar event in the future
(Knight et al., 2000; Norris and Murrell, 1988). Taken together, these findings indicate that a
broad range of pre-, peri-, and post-disaster factors may be related to disaster-related PTSD
and depressive symptoms in disaster-affected individuals.
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Several pre-, peri-, and post-disaster variables have been found to be associated with PTSD
and depression in older adults. For example, a study of older adults affected by floods in
Kentucky found that peri-disaster personal losses were associated with short-term increases
in depression symptoms, whereas the level of community destruction was associated with
the persistence of these symptoms (Phifer and Norris, 1989). More recently, a study of older
adults affected by the 2004 Florida hurricanes found that pre-disaster variables such as prior
exposure to trauma, health status, and lower income; peri-disaster variables such as number
of days displaced; and post-disaster variables such as low social support, were associated
with both PTSD and depressive symptoms, while higher income was associated with lower
PTSD symptoms (Acierno et al., 2006). These results suggest that economic factors, as well
as level of community destruction and trauma and psychiatric history, may be closely tied to
deleterious psychological outcomes in this population.

In the aftermath of a disaster, survivors must begin to process what happened to them and
often seek explanations for why the disaster occurred (Koenig, 2007). During this time, they
may often attempt to ascribe “meaning” to the disaster and reconstruct their world view. If
unsuccessful, they may be at increased risk for developing longer-term psychological
difficulties and may require mental health services. While older adults may be less likely to
seek mental healthcare services in general (Klap et al., 2003), they may have increased
needs for services such as psychotherapy and/or psychoeducation in the aftermath of a
disaster (Dyer et al., 2008; Koenig, 2007; Sakauye et al., 2009). Characterization of some of
the types and determinants of needs for psychological care may help identify older
individuals who may be in need of such care after a disaster.

Hurricane Ike was the third costliest hurricane to ever make landfall in the United States,
accounting for $29.6 billion in damages. It also caused 195 deaths, and prompted the largest
search-and-rescue operation in U.S. history and largest evacuation of Texans in state history
(Berg, 2009). In an earlier study, our research team found that two to five months after
Hurricane lIke, older age was associated with increased psychological symptoms and
dysfunction in a representative sample of 658 adults affected by this disaster (Norris et al.,
2010). The purpose of the present study was to expand on this preliminary finding to
examine how pre-, peri-, and post-disaster risk factors are related to Ike-related PTSD and
depressive symptoms and perceived need for psychological care in older adult survivors of
Hurricane Ike. Given some evidence for increased vulnerability of older persons to the
consequences of disasters (Acierno et al., 2006; Phifer, 1990; Phifer et al., 1988; Phifer and
Norris, 1989; Sakauye et al., 2009), characterization of a broader range of pre-, peri-, and
post-disaster characteristics than has been considered previously may help identify targets
for prevention and treatment that are specific to this population.

2. METHODS

2.1. Sample

A total of 658 adults age 18 or older who had been living in Galveston County or Chambers
County, Texas for at least one month before September 13, 2008, when Hurricane Ike struck
participated in this study. They were interviewed two to five months following Hurricane
Ike. Details regarding sampling and recruitment procedures are available elsewhere (Norris
etal., 2010). Briefly, disproportionate stratified cluster sampling was employed to acquire
samples in areas that experienced more damage from Hurricane Ike and that were more
likely to be exposed to hurricane-related traumas. The cooperation rate for the full sample
was 83%. Interviews were conducted by experienced interviewers at the University of
Michigan Institute for Social Research using a computer-assisted interview system. All
interviews took place between November 7, 2008 and March 24, 2009 and lasted an average
of 70 minutes
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A total of 193 respondents (29.3% of full sample) were 60 or older at the time of the
interview and are the focus of this report. If a potential respondent had cognitive issues or
other medical concerns such as a serious illness or hearing impairment that limited their
ability to complete the interview, the interview was suspended and coded a non-interview;
of respondents age 60 or older, 5 cases were coded as non-interviews. Data were weighted to
correct for oversampling and non-response.

2.2. Assessments

Pre-disaster risk factors—Demaographic characteristics, including race/ethnicity, marital
status, educational attainment, and household income were assessed. A count of 12 stressful
life events that had occurred in respondents’ lifetimes prior to the disaster was obtained
(e.g., divorce or break-up, serious financial problems; (Boardman et al., 2001). Pre-disaster
traumatic life events were assessed by asking respondents about their exposure to 10
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-1V) Criterion
A-qualifying traumas (e.g., serious accident, sudden unexpected death of someone
close(Breslau et al., 1998).

Peri-disaster risk factors—Hurricane Ike exposures were assessed with questions that
asked about respondents’ experiences during and after Hurricane Ike. These experiences
were grouped into 9 categories: (1) threat to safety of self or family/friends; (2) injury or
health problem to self or household member; (3) family member or close friend injured or
killed; (4) saw dead bodies during or after Hurricane Ike; (5) damage to three or more types
of property (e.g., residence, furnishings, cars/vehicles); (6) financial loss (i.e., lost income as
a result of Hurricane lke); (7) displacement from home > 10 days; (8) lacking two or more
necessities for > 1 week (e.g., shelter, electricity, food/water, transportation); and (9) high
level of area disruption or damage (sum of ratings of damage and disruption to area schools,
churches, streets/highways in the top third for the full sample); Cronbach’s o for summary
hurricane exposure measures=.80. A count of these nine exposures constitutes a summary
measure of Hurricane lke exposure. Peri-event autonomic activation was assessed using the
four-item “STRS” scale (Bracha et al., 2004), which assesses self-reported severity of
shortness of breath; trembling, shaking, or buckling knees; racing or pounding heart, and/or
sweaty palms or other sweating at the time of Hurricane Ike and in the first few hours
afterward (Cronbach’s a =.85). Peri-event dissociative symptoms were measured using a
modified version of the Peritraumatic Dissociative Experiences Questionnaire (PDEQ;
Marmar et al., 1997), which assesses the extent to which a respondent experienced eight
different dissociative symptoms (e.g., feeling disconnected from one’s body, blanking out)
during or immediately after Hurricane Ike (Cronbach’s a=.92).

Post-disaster risk factors—Post-disaster collective efficacy, which is defined as mutual
trust among neighbors and willingness of neighbors to intervene on behalf of the common
good (Sampson et al., 1997), was assessed using a scale that assesses perceptions of social
cohesion (sample item: “This is a close- knit or unified neighborhood”) and informal social
control (sample item: “If some children were spray-painting graffiti on a local building, how
likely is it that your neighbors would do something about it?”") since Hurricane lke. The
mean of items served as the measure of interest (Cronbach’s a=.86); higher scores indicate
higher levels of collective efficacy. In the original study that described this measure
(Sampson et al., 1997), higher collective efficacy was associated with greater number of
friends and relatives living in one’s neighborhood (r=.49, p<.01), participation in one’s local
organizations (e.g., local religious organizations; r=.46, p<.01), and number of available
neighborhood services (e.g., a crime prevention program; r=.21, p<.01).
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Posttraumatic stress disorder—Respondents reporting at least one lifetime DSM-1V
Criterion A-qualifying traumatic event were asked to select their worst event and were
queried about PTSD symptoms related to this event using the PTSD Checklist-Specific
Stressor Version (PCL-S; (Weathers et al., 1993), a 17-item self-report instrument that
assesses DSM-1V symptoms of PTSD. The PCL-S was modified to include additional
questions about symptom duration and related dysfunction. A diagnosis of probable lifetime
PTSD required endorsement of DSM-1V criteria for PTSD (i.e., endorsement of “moderate”
or greater levels of at least 1 intrusion symptom [Criterion B], 3 avoidance/ numbing
symptoms [Criterion C], and 2 arousal [Criterion D] symptoms, as well as symptom duration
of at least one month [Criterion E] and distress or dysfunction [Criterion F]). Hurricane lIke-
related PTSD symptoms experienced in the past month were also assessed using the
modified PCL-S (Weathers et al., 1993); the total PCL score ranges from 17-85, with a
Cronbach’s o of 0.91 in this sample.

Depressive symptoms—Lifetime, pre-lke depressive symptoms were assessed using the
Patient Health Questionnaire-9 (PHQ-9; (Kroenke et al., 2001), which assesses DSM-IV
depressive symptoms on a scale from 0 to 27; a score > 10 is indicative of probable major
depression (Cronbach’s o =.86). Depressive symptoms in the past month were also assessed
using the PHQ-9 and symptom severity was used as the outcome measure; Cronbach’s a =.
83.

Perceived needs for psychological care—Perceived needs for psychological care
following Hurricane lke were assessed using four items from a version of the Perceived
Need for Care Questionnaire (PNCQ; (Meadows et al., 2000) modified for the disaster
context (sample item: “In the past two months, since Hurricane Ike, did you ever feel a need
for information about common stress reactions or about services available to help with
them?”). Three of these items assessed needs for psychotherapy; and one assessed needs for
information about stress reactions (see Table 1). In the initial validation study of the PNCQ,
inter-rater reliabilities of any perceived need was 0.62, and exceeded 0.60 for the majority of
specific needs; examination of construct validity using a multi-trait, multi-method approach
supported the validity of the PNCQ in assessing perceived needs for care (Meadows et al.,
2000).

2.3. Data Analysis

Bivariate correlations were examined to evaluate associations between pre-, peri-, and post-
disaster variables and Ike-related PTSD and depression symptoms, and perceived
psychological needs; Pearson correlations were computed to examine associations between
continuous variables; Spearman correlations were computed to examine associations that
included a categorical variable. Hierarchical linear regression analyses were then conducted
to examine pre-, peri-, and post-disaster variables that were independently associated with
Ike-related PTSD symptoms and depressive symptoms. A hierarchical logistic regression
analysis was conducted to examine variables associated with any perceived need for
psychological care, which was analyzed as a categorical variable (O=no perceived need;
1=one or more perceived needs). Independent variables significantly associated with
outcome variables in bivariate analyses at the p<.05 level were entered into these regression
analyses, with pre-, peri-, and post-disaster variables entered in Steps 1, 2, and 3,
respectively. If the summary Hurricane Ike exposure measure was associated with any of the
outcome measures, a post-hoc regression analysis was conducted to examine which
exposures were associated with the outcome; o was set to .01 in this analysis to reduce the
likelihood of making a Type I error.
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3. RESULTS

3.1. Descriptive statistics

Descriptive statistics for all study variables are shown in Table 1. On average, respondents
had approximately 2 significant Hurricane Ike exposures, the most common of which were
experiencing life threat to self or other, being displaced from home > 10 days, and incurring
a financial loss because of lke. Weighted prevalences of past-month Ike-related PTSD and
depression were 7.6% and 8.6%, respectively. Over one quarter (27.2%) of the sample
endorsed at least one of the perceived needs for psychological care assessed, the most
common of which were needing to talk through their problems; needing to change their
thoughts or feelings; and needing information about stress reactions.

3.2. Bivariate analyses

Bivariate correlation analyses (data not shown, available from corresponding author)
revealed large magnitude correlations (r’s>.37) between Ike-related PTSD symptoms and
Hurricane Ike exposure (i.e., injury or health problem, damage to 3 or more types of
property, financial loss, and high level of community damage), and peri-event autonomic
activation and dissociative symptoms. Current depressive symptoms were highly correlated
with pre-existing PTSD or depression, Hurricane Ike exposure (i.e., injury or health
problem, seeing dead bodies, damage to 3 or more types of property, financial loss, and
lacking 2 or more resources for > 1 week), peri-event autonomic activation and dissociative
symptoms, informal social control, and Ike-related PTSD symptoms. Finally, any perceived
need for psychological care was correlated with pre-existing PTSD or depression, Hurricane
Ike exposure (i.e., injury or health problem, seeing dead bodies, and financial loss), peri-
event autonomic activation and dissociative symptoms, and Ike-related PTSD and
depressive symptoms. The three outcome variables were also highly correlated with each
other.

3.3. Hierarchical regression analyses

As shown in Table 2, prior disaster exposure was associated negatively with Ike-related
PTSD symptoms, while greater peri-event dissociative symptoms, hurricane exposure, and
peri-event autonomic activation were associated positively with Ike-related PTSD
symptoms. A post-hoc analysis that examined specific Hurricane Ike exposures associated
with Ike-related PTSD symptoms revealed that exposure to a high level of community
damage and disruption (p=.37, t=6.15, p<.001) and experiencing a physical injury or health
problem because of Ike (B=.27, t=3.48, p=.001) were associated with these symptoms;
financial loss was related marginally to Ike-related PTSD symptoms (f=.14, t=2.05, p=.
041), but the other Ike-related exposures were not significant (all p’s>.15).

Pre-disaster variables associated with depressive symptoms included being married/living
with partner, which was negatively associated with depressive symptoms, and pre-existing
PTSD or depression, which was associated positively with these symptoms. Greater peri-
disaster hurricane exposure was associated positively with depressive symptoms. A post-hoc
analysis that examined specific Hurricane ke exposures associated with depressive
symptoms revealed that seeing dead bodies during or after Ike (B=.43, t=6.29, p<.001) and
experiencing a physical injury or health problem because of Ike (p=.24, t=3.38, p=.001)
were associated with these symptoms; financial loss because of ke was associated
marginally with these symptoms ($=.15, t=2.37, p=.019), but none of the other exposures
were significant (all p’s>.10).
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A hierarchical logistic regression analysis revealed that pre-existing PTSD or depression,
and peri-event autonomic activation and Ike-related PTSD symptoms were related
independently to any perceived need for psychological care.

4. DISCUSSION

This study examined the prevalence and correlates of Ike-related PTSD and depressive
symptoms, and perceived needs for psychological care in a representative sample of older
adults directly affected by Hurricane Ike. The prevalences of disaster-related PTSD and
depression—7.6% and 8.6%, respectively—were higher than the 1.1% and 3.3%
prevalences of these disorders observed in a study of older adults affected by the 2004
Florida hurricanes (Acierno et al., 2007), but lower than those observed in a study of older
adults affected by Hurricane Mitch, which found 13.6% and 18.8% prevalences of these
disorders, respectively (Kohn et al., 2005). A likely explanation for the intermediate
prevalences of disaster-related PTSD and depression observed in the current study is that
this sample was assessed sooner and was more homogeneously affected by Hurricane Ike
than the sample exposed to the 2004 Florida hurricanes; further, the magnitude of Hurricane
Ike, a Category 2 storm, was lower than that of Hurricane Mitch, a Category 5 storm. Of
note, the prevalences of PTSD and depression observed in the current sample are higher than
the 12-month prevalence of these disorders in the general population of U.S. adults aged 60
or older—1.0% and 2.9%, respectively (National Comorbidity Survey-Replication, 2011,
Byers et al., 2010), thereby underscoring the public health significance of these disorders in
older persons affected by Hurricane Ike. Pre-disaster determinants of PTSD and depressive
symptoms in the current sample included marital status, prior disaster exposure, and
previous PTSD or depression, whereas peri-disaster predictors included exposure to
Hurricane Ike, as well as autonomic activation and dissociative reactions at the time of the
hurricane.

With the exception of prior disaster exposures, pre-disaster variables were not strongly
associated with Ike-related PTSD. Although pre-existing PTSD or depression was associated
with greater severity of Ike-related PTSD symptoms (M=33.5, SD=13.5 vs. 22.6, SD=9.5,
t(190)=5.71, p<.001), it was not significant in the final multivariate analysis. This finding
suggests that, when considered within the context of other pre-, peri-, and post-disaster risk
factors, a history of PTSD or depression does not appear to be associated with disaster-
related PTSD symptoms in this sample of older adults. By contrast, the majority of risk
factors for current depressive symptoms in this sample pre-existed Hurricane lke, and
included a lifetime history of PTSD or depression, prior disaster exposure, and not being
married/living with partner. The finding that pre-existing PTSD or depression was
associated with depressive symptoms is consistent with prior studies (Norris et al., 2002b),
and suggests that either depressive symptoms were chronic in nature or that older adults
with a lifetime history of these conditions may be more vulnerable to developing depressive
symptoms in the aftermath of a disaster. Being married/living with a partner was protective
against depressive symptoms. Prior research has similarly observed this effect, though some
studies have found that being married may actually increase disaster-related distress, as
marital stress may intensify after a disaster (Norris et al., 2002b).

Prior disaster exposure was associated negatively with Ike-related PTSD symptoms, but
positively with depressive symptoms. These findings provide some support for the
“inoculation hypothesis,” which suggests that being familiar or experienced with a particular
traumatic event may help one cope with a similar event in the future (Knight et al., 2000;
Norris and Murrell, 1988), at least with respect to disaster-related PTSD symptoms.
However, prior disaster exposure seems to increase vulnerability to depressive symptoms in
the aftermath of a newly experienced disaster. The magnitudes of these effects were modest,
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and more research is needed to determine how to utilize older adults with disaster
experience as a resource in disaster recovery efforts while mitigating their own negative
reactions to the event.

Hurricane Ike exposures linked to Ike-related PTSD symptoms included experiencing a high
level of community damage, enduring a physical injury or health problem, and witnessing
death. Prior research in disaster-exposed samples has similarly observed that disaster
exposures that are associated with life threat, injury, and community disruption are related to
increased severity of PTSD symptoms (Kohn et al., 2005; Norris et al., 2002b; Phifer and
Norris, 1989; Thompson et al., 1993). Seeing dead bodies during or after lke and
experiencing a physical injury or health problem because of Ike were also linked to
depressive symptoms. This finding accords with evidence suggesting that witnessing death
and experiencing an injury or health problem are related to increased depressive symptoms
in disaster-affected individuals (Kar et al., 2004; Norris et al., 2002b). Finally, as observed
in a recent study of older adults affected by the 2004 Florida hurricanes, disaster-related
financial loss was also marginally related to depressive symptoms in the current sample of
older adults (Acierno et al., 2006).

Greater peri-event dissociative and autonomic symptoms were associated with increased
Ike-related PTSD symptoms. This finding is consistent with research demonstrating that
peritraumatic dissociative symptoms and autonomic reactivity are associated with
heightened risk for PTSD (Bovin and Marx, 2011; Ozer et al., 2003; Shalev et al., 1998).
Peritraumatic dissociation, which is characterized by perceptual alterations, emotional
detachment, and reduced awareness of one’s surroundings (Marmar et al., 1997), is among
the strongest risk factors for trauma-related distress (Ozer et al., 2003). Preclinical and
clinical data suggest that autonomic activation, which is associated with increased
adrenergic activation, may lead to an “overconsolidation” of memory for a trauma, which
may in turn increase PTSD symptoms (O'Donnell et al., 2004). The large magnitude
association between peri-event dissociative symptoms and Ike-related PTSD symptoms
underscores the importance of assessing these symptoms in older adults affected by disaster,
as it may help identify individuals who may be most at-risk for PTSD. The brevity of the
STRS scale (i.e., 4 items) and PDEQ (i.e., 8 items) make these instruments suitable for rapid
screening and may complement triaging tools to assess needs of older adults affected by
disasters (Dyer et al., 2008). Additional research is needed to evaluate whether interventions
to reduce adrenergic activation in the acute phase of trauma (Vaiva et al., 2003) may help
mitigate risk for disaster-related PTSD symptoms in older adults.

Nearly a third of this sample of older adults reported at least one of the perceived needs for
psychological care assessed, the most common of which were needs for psychotherapy (e.g.,
to talk through problems, and needing to change thoughts or feelings). This finding suggests
that, two to five months following a disaster, a considerable proportion of older adults may
want to process what happened to them, possibly in attempt to cope with their psychological
symptoms, ascribe “meaning” to the disaster, or reconstruct their world view (Koenig,
2007). Results of a multivariate analysis suggested that disaster-affected older adults with a
pre-existing history of PTSD or depression, as well as greater peri-disaster emotional
reactivity and disaster-related PTSD symptoms, may be in particular need of psychological
assistance after a major natural disaster. This finding underscores the importance of
targeting psychological first aid (e.g., ensuring safety, offering support and reassurance,
providing information) and mental health interventions (Sakauye et al., 2009) toward older
adults with these characteristics.

Methodological limitations of this study must be noted. First, generalizability of these
results is limited to older persons in the “young old” age range. Second, screening
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instruments were used to assess psychiatric symptoms, so it remains to be determined
whether results would be similar when diagnostic instruments are employed. Third, the
assessment of lifetime history of traumatic and stressful life events was somewhat limited in
that it assessed a relatively small number of events; additional research is needed to
determine whether a more comprehensive assessment of these events would yield different
patterns of associations with psychopathological outcomes in older adults affected by
disaster. Fourth, details regarding respondents’ medical histories, ambulatory/disability
status, and cognitive functioning were not systematically assessed; additional research is
needed to examine the extent to which these variables may relate to post-disaster
psychological symptoms and needs for psychological care in older persons. Finally, a
relatively large number of independent variables were entered into the regression analyses,
which may have increased the likelihood of Type I error. Thus, independent variables that
are significantly associated with PTSD and depressive symptoms, and perceived
psychological needs at the p<.01 level may be more likely to have clinical significance than
variables associated with these outcomes at the p<.05 level.

Despite these limitations, notable strengths of this study include a rigorous sampling
strategy; ability to obtain data regarding the psychological consequences of disaster
exposure within two to five months of a major natural disaster; and assessment of a broad
range of pre-, peri-, and post-disaster risk factors for PTSD, depression, and psychological
needs (Norris et al., 2010). Future research should examine the long-term course of disaster-
related psychological symptoms in older adults, and evaluate the effectiveness of prevention
and treatment efforts that target the specific needs of this population.

Acknowledgments

Role of Funding Source

This research was supported by the National Center for Disaster Mental Health Research (NIMH Grant 5 P60
MHO082598), Fran H. Norris, Center Director, Sandro Galea, Research Director. Preparation of this report was
supported by a Research Career Development Award to Dr. Pietrzak from the Claude D. Pepper Older Americans
Independence Center at Yale University School of Medicine (NIA Grant P30AG21342). These funding sources had
no further role in study design; in the collection, analysis and interpretation of data; in the writing of the report; or
in the decision to submit the paper for publication.

REFERENCES

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. fourth
edition. Washington, DC: American Psychiatric Press; 2000.

National Comorbidity Survey-Replication. from:
http://www.hcp.med.harvard.edu/ncs/ftpdir/NCS-R_12-month_Prevalence_Estimates.pdf

Acierno R, Ruggiero KJ, Galea S, Resnick HS, Koenen K, Roitzsch J, de Arellano M, Boyle J, DG K.
Psychological sequelae resulting from the 2004 Florida hurricanes: implications for postdisaster
intervention. Am. J. Public. Health. 2007; 97 Suppl 1:5103-S108. [PubMed: 17413067]

Acierno R, Ruggiero KJ, Kilpatrick DG, Resnick HS, Galea S. Risk and protective factors for
psychopathology among older versus younger adults after the 2004 Florida hurricanes. Am. J.
Geriatr. Psychiatry. 2006; 14:1051-1059. [PubMed: 17035356]

Aldrich N, Benson WF. Disaster preparedness and the chronic disease needs of vulnerable older
adults. Prev. Chronic. Dis. 2008; 5:A27. [PubMed: 18082016]

Berg R. Hurricane ke Tropical Cyclone Report. National Hurricane Center. 2009:01-23.

Boardman JD, Finch BK, Ellison CG, Williams DR, Jackson JS. Neighborhood disadvantage, stress,
and drug use among adults. J. Health. Soc. Behav. 2001; 42:151-165. [PubMed: 11467250]

Bovin MJ, Marx BP. The importance of the peritraumatic experience in defining traumatic stress.
Psychol. Bull. 2011; 137:47-67. [PubMed: 21090886]

J Affect Disord. Author manuscript; available in PMC 2013 April 1.


http://www.hcp.med.harvard.edu/ncs/ftpdir/NCS-R_12-month_Prevalence_Estimates.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pietrzak et al.

Page 10

Bracha HS, Williams AE, Haynes SN, Kubany ES, Ralston TC, Yamashita JM. The STRS (shortness
of breath, tremulousness, racing heart, and sweating): A brief checklist for acute distress with panic-
like autonomic indicators; development and factor structure. Ann. Gen. Psychiatry. 2004; 3:8.

Breslau N, Kessler R, Chilcoat H, Schultz L, Davis G, Andreski P. Trauma and posttraumatic stress
disorder in the community: The 1996 Detroit area survey of trauma. Arch. Gen. Psychiatry. 1998;
55:626-632. [PubMed: 9672053]

Byers AL, Yaffe K, Covinsky KE, Friedman MB, Bruce ML. High occurrence of mood and anxiety
disorders among older adults: The National Comorbidity Survey Replication. Arch. Gen.
Psychiatry. 2010; 67:489-496. [PubMed: 20439830]

Dyer CB, Regev M, Burnett J, Festa N, Cloyd B. SWiFT: a rapid triage tool for vulnerable older adults
in disaster situations. Disaster. Med. Public. Health. Prep. 2008; 2 Suppl 1:5S45-S50. [PubMed:
18769267]

Fernandez LS, Byard D, Lin CC, Benson S, Barbera JA. Frail elderly as disaster victims: emergency
management strategies. Prehosp. Dis. Med. 2002; 17:67-74.

Freedy JR, Saladin ME, Kilpatrick DG, Resnick HS, Saunders BE. Understanding acute psychological
distress following natural disaster. J. Trauma. Stress. 1994; 7:257-273. [PubMed: 8012746]

Galea S, Nandi A, Vlahov D. The epidemiology of post-traumatic stress disorder after disasters.
Epidemiol. Rev. 2005; 27:78-91. [PubMed: 15958429]

Gapen M, Cross D, Ortigo K, Graham A, Johnson E, Evces M, Ressler KJ, Bradley B. Perceived
neighborhood disorder, community cohesion, and PTSD symptoms among low-income African
Americans in an urban health setting. Am. J. Orthopsychiatry. 2011; 81:31-37. [PubMed:
21219273]

Gary TL, Stark SA, LaVeist TA. Neighborhood characteristics and mental health among African
Americans and whites living in a racially integrated urban community. Health. Place. 2007;
13:569-575. [PubMed: 16904931]

Goenjian AK, Najarian LM, Pynoos RS, Steinberg AM, Manoukian G, Tavosian A, Fairbanks LA.
Posttraumatic stress disorder in elderly and younger adults after the 1988 earthquake in Armenia.
Am. J. Psychiatry. 1994; 151:895-901. [PubMed: 8185000]

Kar N, Jagadisha, Sharma P, Murali N, Mehrotra S. Mental health consequences of the trauma of
super-cyclone 1999 in orissa. Indian. J. Psychiatry. 2004; 46:228-237. [PubMed: 21224904]
Kato H, Asukai N, Miyake Y, Minakawa K, Nishiyama A. Post-traumatic symptoms among younger
and elderly evacuees in the early stages following the 1995 Hanshin-Awaji earthquake in Japan.

Acta. Psychiatr. Scand. 1996; 93:477-481. [PubMed: 8831865]

Klap R, Unroe KT, Unitzer J. Caring for mental illness in the United States: a focus on older adults.

Am. J. Geriatr. Psychiatry. 2003; 11:517-524. [PubMed: 14506085]

Knight BG, Gatz M, Heller K, Bengtson VL. Age and emotional response to the Northridge
earthquake: a longitudinal analysis. Psychol. Aging. 2000; 15:627-634. [PubMed: 11144322]

Koenig HG. Psychological needs of disaster survivors and families. South. Med. J. 2007; 100:934—
935. [PubMed: 17902308]

Kohn R, Levav I, ID G, Machuca ME, Tamashiro R. Prevalence, risk factors and aging vulnerability
for psychopathology following a natural disaster in a developing country. Int. J. Geriatr.
Psychiatry. 2005; 20:835-841. [PubMed: 16116578]

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: Validity of a brief depression severity measure. J.
Gen. Intern. Med. 2001; 16:606—613. [PubMed: 11556941]

Marmar, CR.; Weiss, DS.; Metzler, TJ. The Peritraumatic Dissociative Experiences Questionnaire. In:
Wilson, JP.; Keane, TM., editors. Assessing psychological trauma and PTSD. New York: Guilford
Press; 1997. p. 412-428.

Meadows G, Harvey C, Fossey D, Burgess P. Assessing perceived need for mental health care in a
community survey: Development of the Perceived Need for Care Questionnaire (PNCQ). Soc.
Psychiatry. Psychiatr. Epidemiol. 2000; 35:427-435. [PubMed: 11089671]

Miguel-Tobal JJ, Cano-Vindel A, Gonzalez-Ordi H, lruarrizaga I, Rudenstine S, Vlahov D, Galea S.
PTSD and depression after the Madrid March 11 train bombings. J. Trauma. Stress. 2006; 19:69-
80. [PubMed: 16568454]

J Affect Disord. Author manuscript; available in PMC 2013 April 1.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Pietrzak et al.

Page 11

Norris FH, Friedman MJ, Watson PJ. 60,000 disaster victims speak: Part Il. Summary and implications
of the disaster mental health research. Psychiatry. 2002a; 65:240-260. [PubMed: 12405080]

Norris FH, Friedman MJ, Watson PJ, Byrne CM, Diaz E, Kaniasty K. 60,000 disaster victims speak:
Part. I. An empirical review of the empirical literature, 1981-2001. Psychiatry. 2002b; 65:207—
239. [PubMed: 12405079]

Norris FH, Kaniasty K, Conrad ML, Inman GL, Murphy AD. Placing age differences in cultural
context: a comparison of the effects of age on PTSD after disasters in the United States, Mexico,
and Poland. J. Clin. Geropsychol. 2002c; 8:153-173.

Norris FH, Murrell SA. Prior experience as a moderator of disaster impact on anxiety symptoms in
older adults. Am. J. Community. Psychol. 1988; 16:665-683. [PubMed: 3218637]

Norris FH, Sherrieb K, Galea S. Prevalence and consequences of disaster-related illness and injury
from Hurricane Ike. Rehabil. Psychol. 2010; 55:221-230. [PubMed: 20804265]

O'Donnell T, Hegadoren KM, Coupland NC. Noradrenergic mechanisms in the pathophysiology of
post-traumatic stress disorder. Neuropsychobiology. 2004; 50:273-283. [PubMed: 15539856]

Ollendick D, Hoffman M. Assessment of psychological reactions in disaster victims. J. Community.
Psychol. 1982; 10:157-167. [PubMed: 10254888]

Ozer EJ, Best SR, Lipsey TL, Weiss DS. Predictors of posttraumatic stress disorder and symptoms in
adults: a meta-analysis. Psychol. Bull. 2003; 129:52-73. [PubMed: 12555794]

Person C, Tracy M, Galea S. Risk factors for depression after a disaster. J. Nerv. Ment. Dis. 2006;
194:659-666. [PubMed: 16971817]

Phifer JF. Psychological distress and somatic symptoms after natural disaster: differential vulnerability
among older adults. Psychol. Aging. 1990; 5:412-420. [PubMed: 2242245]

Phifer JF, Kaniasty KZ, Norris FH. The impact of natural disaster on the health of older adults: a
multiwave prospective study. J. Health. Soc. Behav. 1988; 29:65-78. [PubMed: 3367030]

Phifer JF, Norris FH. Psychological symptoms in older adults following natural disaster: nature,
timing, duration, and course. J. Gerontol. 1989; 44:5207-S217. [PubMed: 2809114]

Sakauye KM, Streim JE, Kennedy GJ, Kirwin PD, Llorente MD, Schultz SK, Srinivasan S. AAGP
position statement: disaster preparedness for older Americans: critical issues for the preservation
of mental health. Am. J. Geriatr. Psychiatry. 2009; 17:916-924. [PubMed: 20104050]

Sampson RJ, Raudenbush SW, Earls F. Neighborhoods and violent crime: A multilevel study of
collective efficacy. Science. 1997; 5328:918-924. [PubMed: 9252316]

Shalev AY, Sahar T, Freedman S, Peri T, Glick N, Brandes D, Orr SP, Pitman RK. A prospective
study of heart rate response following trauma and the subsequent development of posttraumatic
stress disorder. Arch. Gen. Psychiatry. 1998; 55:553-559. [PubMed: 9633675]

Thompson MP, Norris FH, Hanacek B. Age differences in the psychological consequences of
Hurricane Hugo. Psychol. Aging. 1993; 8:606-616. [PubMed: 8292289]

Ticehurst S, Webster RA, Carr VJ, Lewin TJ. The psychosocial impact of an earthquake on the
elderly. Int. J. Geriatr. Psychiatry. 1996; 11:943-951.

Vaiva G, Ducrocq F, Jezequel K, Averland B, Lestavel P, Brunet A, Marmar CR. Immediate treatment
with propranolol decreases posttraumatic stress disorder two months after trauma. Biol.
Psychiatry. 2003; 54:947-949. [PubMed: 14573324]

Weathers, F.; Litz, B.; Herman, D.; Huska, J.; Keane, T. The PTSD checklist (PCL): Reliability,
validity, and diagnostic utility. Meeting of the International Society of Traumatic Stress Studies;
1993.

Yoon I. A mixed-method study of Princeville's rebuilding from the flood of 1999: lessons on the
importance of invisible community assets. Soc. Work. 2009; 54:19-28. [PubMed: 19205254]

J Affect Disord. Author manuscript; available in PMC 2013 April 1.



1duasnuey Joyiny vd-HIN 1duasnue Joyiny vd-HIN

wduosnue Joyiny vd-HIN

Pietrzak et al.

Table 1

Descriptive statistics for all study variables in the older adult sample
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n
(weighted %)

Weighted
Mean (SD)

Pre-disaster variables
Age (years)
60-69
70-79
80-100
Male sex
Race/ethnicity
White non-Hispanic
Black non-Hispanic
Hispanic
Other non-Hispanic
Education
Less than high school
High school graduate
Some college or higher
Marital status
Married/living with partner
Divorced/separated/widowed
Never married
Household income year before Ike
<$40,000
>$40,000
Retired
Number of traumas in lifetime before Ike
Number of stressors in lifetime before Ike
Experienced disaster before Ike
Serious illness or injury before Ike
PTSD or depression prior to lke
Peri-disaster variables
Summary exposure index
Life threat to self or other
Displaced from home > 10 days
Financial loss
Damage to 3 or more types of property
High level of community damage
Lacking 2+ resources for > 1 week
Injury or health problem

Saw dead bodies during or after Ike

Family member or friend Killed or injured

116 (59.9%)
50 (26.0%)
27 (14.1%)
103 (53.3%)

145 (76.7%)

25 (13.4%)
12 (6.1%)
7 (3.8%)

50 (26.8%)
58 (30.8%)
80 (42.4%)

121 (62.7%)
52 (26.9%)
4 (2.4%)

116 (64.3%)
65 (35.7%)
142 (73.5%)

114 (59.1%)
89 (46.1%)
37 (19.3%)

74 (38.3%)
66 (34.1%)
53 (27.6%)
53 (27.4%)
46 (23.9%)
45 (23.4%)
39 (20.4%)
13 (6.6%)
5 (2.4%)

69.2 (7.6)

39(27)
2.6 (1.8)

19(2.1)
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n Weighted

(weighted %) Mean (SD)
Peri-event autonomic activation 1.7 (2.8)
Peri-event dissociative symptoms 10.6 (5.1)

Post-disaster variables

Collective efficacy 3.9(0.9)
Social cohesion 4.0 (0.9)
Informal social control 3.8(1.1)

Outcome variables

Ike-related PTSD symptoms (PCL-S score) 24.6 (11.0)

Depressive symptoms (PHQ-9 score) 22(4.4)
Any perceived need for psychological care 52 (27.2%)

To talk through your problems or reactions 42 (22.5%)

To change your thoughts, feelings, or behaviors 34 (18.2%)

Information about common stress reactions or services to help with them 26 (14.0%)

To discuss causes of your distress that may stem from your past 22 (11.7%)

Note. n=unweighted number of respondents; SD=standard deviation; PTSD=posttraumatic stress disorder; PCL-S=PTSD Checklist-Specific
Stressor Version; PHQ-9=Patient Health Questionnaire-9
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