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Abstract
This study examined the nature and determinants of longitudinal trajectories of disaster-related
posttraumatic stress disorder (PTSD) symptoms in older persons affected by a large-magnitude
disaster. Two hundred six adults age 60 or older (mean=69, range=60–92) who resided in the
Galveston Bay area when Hurricane Ike struck in September 2008 completed telephone interviews
an average of 3-, 6-, and 15-months after this disaster. Latent growth mixture modeling was
employed to identify predominant trajectories of disaster-related PTSD symptoms over time; and
pre-, peri-, and post-disaster determinants of these trajectories were then examined. A 3-class
solution optimally characterized PTSD symptom trajectories, with the majority (78.7%) of the
sample having low/no PTSD symptoms over all assessments (i.e., resistant); 16.0% having
chronically elevated symptoms (i.e., chronic); and 5.3% having a delayed onset course of
symptoms (i.e., delayed-onset). Lower education, greater severity of Hurricane Ike exposure (i.e.,
Ike-related physical illness or injury and high level of community destruction), and greater number
of traumatic and stressful life events after Hurricane Ike, particularly financial problems, were
associated with a chronic PTSD trajectory. Greater number of traumatic and stressful life events,
particularly financial problems after Hurricane Ike, was also associated with a delayed-onset
trajectory. These findings suggest that there are heterogeneous trajectories of disaster-related
PTSD symptoms in older adults and that these trajectories have common and unique determinants.
They also underscore the importance of prevention efforts designed to mitigate the effects of post-
disaster stressors, most notably financial distress, in older persons affected by disasters.
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INTRODUCTION
Exposure to a disaster increases risk for posttraumatic stress disorder (PTSD; Acierno et al,
2007; Acierno et al, 2006; Amstadter et al, 2009; Galea et al, 2007; Galea et al, 2005; Galea
et al, 2008; Kessler et al, 2008; Norris et al, 2002a; Norris et al, 2002b; Pietrzak et al,
2012b). After a disaster, PTSD symptoms may evolve in complex ways and be characterized
by heterogeneous symptom trajectories. Common trajectories of PTSD symptoms that have
been identified in trauma-affected samples include minimal to no symptoms over time (i.e.,
resistant); initial mild-to-moderate symptoms followed by a reduction to minimal/no
symptoms over time (i.e., resilient); chronically elevated symptoms over time (i.e., chronic)
and initial minimal/no symptoms followed by an increase in symptoms over time (i.e.,
delayed onset; Bonanno et al, 2008; Bonanno et al, 2012; Bonnano, 2005; deRoon-Cassini et
al, 2010; Norris et al, 2009).

Determinants of disaster-related PTSD symptom severity and probable diagnosis may be
divided into three categories based on their temporal relation to a disaster (Freedy et al,
1994). Pre-disaster factors are those that precede a disaster, such as female sex, ethnic
minority status, lower education and income, and medical and psychiatric history (Norris et
al., 2002a; Norris et al., 2002b). Prior exposure to disasters may also help “inoculate”
against disaster-related psychological distress, as familiarity or experience in recovering
from a disaster may help enhance coping skills (Knight et al, 2000; Norris & Murrell, 1988).
Peri-disaster factors are those that occur around the time of the disaster, such as greater
severity of trauma exposure, personal losses, community destruction; and peri-disaster
dissociative and autonomic symptoms (Bovin & Marx, 2011; Ozer et al, 2003; Shalev et al,
1998). Post-disaster factors are those that occur after a disaster and may affect recovery,
such as social support and secondary traumas and life stressors (Acierno et al., 2006; Brewin
et al, 2000; Cerda et al, 2012, in press; Kessler et al, 2012; Miguel-Tobal et al, 2006; Person
et al, 2006; Tracy et al, 2011). While these studies suggest that a broad range of pre-, peri-,
and post-disaster factors may be related to severity and probable diagnoses of disaster-
related PTSD, little is known about how they are related to heterogeneous longitudinal
trajectories of disaster-related PTSD symptoms.

To date, no study of which we are aware has examined the nature of predominant
trajectories of disaster-related PTSD symptoms in older persons. Characterization of such
trajectories in this population is important for several reasons. First, older persons may have
physical limitations, diminished sensory and cognitive capacities, and/or financial
difficulties that may affect their preparation for, adaptability to, and recovery from a disaster
(Aldrich & Benson, 2008; Dyer et al, 2008; Fernandez et al, 2002). Second, there are unique
risk factors for psychopathology in disaster-affected older adults (Acierno et al., 2006;
Phifer & Norris, 1989), including the presence of a chronic psychiatric and/or medical
condition, as well as the cumulative burden of trauma and stress, which may increase risk
for disaster-related psychopathology (Acierno et al., 2006; Fernandez et al., 2002; Sakauye
et al, 2009). Third, older persons are often exposed to a greater level of danger during
disasters, are less likely to receive warnings, and often endure greater financial losses
(Acierno et al., 2006; Aldrich et al., 2008; Sakauye et al., 2009; Thompson et al, 1993).
Fourth, older adults are also more likely to experience subsyndromal than syndromal levels
of PTSD symptoms (Glaesmer et al, 2012; Pietrzak et al, 2012a; van Zelst et al, 2003; Yang
et al, 2003); and may be uniquely affected by certain risk factors for disaster-related
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psychopathology (e.g., disaster-related financial losses; Acierno et al., 2007; Kohn et al,
2005; Yang et al., 2003). Taken together, this work suggests that, after a disaster, older
adults may exhibit heterogeneous patterns of psychopathology, which may have unique risk
factors. For example, older adults with greater personal losses and community destruction
may be more likely to have a chronic symptom trajectory, while those who experience an
increasing burden of financial distress in the aftermath of a disaster may be more likely to
experience a delayed-onset symptom trajectory. Characterization of the nature and
determinants of these trajectories in older adults is useful, as it can help identify potentially
modifiable factors associated with problematic PTSD symptom trajectories that are specific
to this population.

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 the current study, we sought to examine the nature and determinants of
longitudinal trajectories of Hurricane Ike-related PTSD symptoms at 3-, 6-, and 15-months
after this disaster in older persons directly affected by this large-magnitude disaster.

MATERIALS AND METHODS
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. A disproportionate stratified cluster sampling was employed to
acquire samples of individuals residing in areas of Galveston County or Chambers County
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%. A total of
three assessments were conducted. The median date of the first assessment was December
21, 2008 (3 months, 9 days after Hurricane Ike made landfall in Texas); second assessment
was April 05, 2009 (6 months, 24 days after Hurricane Ike made landfall); and third
assessment was December 28, 2009 (15 months, 15 days after Hurricane Ike made landfall).
Interviews were conducted by experienced interviewers at the University of Michigan
Institute for Social Research using a computer-assisted interview system. Interviewer
training was tailored to the protocol and survey content, with special emphasis on the
context for this study. In their training, interviewers were taught to listen for and observe
cues from the respondent that might indicate difficulty comprehending the survey.
Interviewers were also trained in how to handle unusual circumstances the might emerge
during the interviews, such as respondents’ having hearing, cognitive, or serious medical
difficulties; difficulty comprehending survey material; and reluctance to engage in the
interview. If an interviewer noticed that a respondent had any of these difficulties, he or she
would temporarily discontinue the interview and promptly discuss this with the study
supervisor for appropriate follow up. If the interviewer and supervisor concluded that a
potential respondent had a limitation that rendered them unable complete the interview, the
interview was suspended and coded a non-interview; of respondents aged 60 or older, 5
were coded as non-interviews. Interviews lasted an average of 70 minutes. Additional details
regarding sampling and recruitment procedures are available elsewhere (Norris et al, 2010).
Two hundred six respondents (31.3% of full sample) were 60 or older at the time of the
interview and are the focus of this study. Data were weighted to correct for oversampling
and non-response.
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Assessments
Hurricane Ike-related PTSD symptoms were assessed using the PTSD Checklist-Specific
Stressor Version (Weathers et al, 1993), a 17-item self-report instrument that assesses DSM-
IV symptoms of PTSD related to a specific traumatic event. Total scores on the PCL-S
range from 17 to 85. Questions regarding Hurricane-Ike PTSD symptoms were assessed by
phrasing each of the 17 PCL items in the following manner: “How much were you bothered
by repeated, disturbing memories, thoughts, or images of Hurricane Ike? Would you say not
at all, a little bit, moderately, quite a bit, or extremely?” In a prior study that employed a
receiver operating characteristic (ROC) curve analysis of PCL-S scores in the current
sample, a score ≥ 37 was found to be optimal in identifying older persons with a probable
DSM-IV-based diagnosis of Hurricane Ike-related PTSD (Pietrzak et al, 2012c). Thus,
scores that meet or exceed this threshold are indicative of clinically significant Ike-related
PTSD symptoms.

Hurricane Ike exposures were assessed using 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 Ike); (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 α for summary hurricane
exposure measures=.80. A count of these nine exposures was computed as a summary
measure of Hurricane Ike exposure.

Traumatic life events were assessed by asking respondents about their exposure to 10
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV; American
Psychiatric Association, 2000) Criterion A-qualifying traumas (e.g., prior disaster exposure,
serious accident, sudden unexpected death of someone close (Breslau et al, 1998).
Frequency of these events was assessed at each of the assessments: at the first assessment,
respondents were asked whether they had experienced these events prior to Hurricane Ike; at
the two follow-up assessments, they were asked how many traumatic events they had
experienced since the prior interview. Numbers of traumatic life events over the two follow-
up assessments were summed to yield a summary measure of total traumatic life events
between the initial and last assessment.

Stressful life events. Twelve stressful life events that had occurred in respondents’ lifetimes
prior to the disaster were assessed (e.g., serious illness or injury, divorce or break-up, serious
financial problems; Boardman et al, 2001). Frequencies of these events were assessed at
each of the assessments: at the first assessment, respondents were asked whether they had
experienced these events prior to Hurricane Ike; at the two follow-up assessments, they were
asked how many stressful life events they had experienced since the prior interview.
Numbers of stressful life events over the two follow-up assessments were summed to yield a
summary measure of total stressful life events between the initial and last assessment.

History of psychopathology prior to Hurricane Ike was also assessed using the PCL-S,
Patient Health Questionnare-9 (PHQ-9; Spitzer et al, 1999)), and Generalized Anxiety
Disorder-7 (GAD-7; Spitzer et al, 2006)). The PCL-S queried respondents about PTSD
symptoms related to their ‘worst’ traumatic event. The PCL-S was modified to include
additional questions about symptom duration and related dysfunction; a probable diagnosis
of worst event-related PTSD required endorsement of DSM-IV criteria for PTSD (Pietrzak
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et al., 2012c). Lifetime history of major depression and generalized anxiety disorder (GAD)
prior to Hurricane Ike were assessed using modified versions of the PHQ-9 and GAD-7,
which assessed lifetime severity of these disorders. A PHQ-9 score ≥ 10 and GAD-7 score ≥
8 with concomitant distress and/or functional impairment was indicative of a positive screen
for major depression and GAD, respectively.

Peri-event autonomic activation was assessed using the four-item “STRS” scale (Bracha et
al, 2004), which assessed 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 α =.85).

Peri-event dissociative symptoms were measured using a modified version of the
Peritraumatic Dissociative Experiences Questionnaire (PDEQ; Marmar et al, 1997), which
assessed 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 α=.92).

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 Ike. The mean of items served as the
measure of interest (Cronbach’s α=.86); higher scores indicate higher levels of collective
efficacy.

Data Analysis
To characterize longitudinal trajectories of Hurricane Ike-related PTSD symptoms, we
conducted latent growth mixture modeling (LGMM) using robust full-information
maximum likelihood estimation in Mplus (Muthén, 2004). LGMM allows one to evaluate
whether the population under study is composed of a mixture of subpopulations that display
distinct trajectories of change over time instead of computing a single mean for the
population, as in traditional regression or growth-curve approaches (Curran & Hussong,
2003; Muthén, 2004; Nylund et al, 2007). A univariate single-class growth model was first
identified without covariates. We then compared 2- to 6-class unconditional LGMMs and
assessed their relative fit using conventional indices, including the Bayesian Information
Criterion (BIC), sample size-adjusted BIC (SSA-BIC), Akaike Information Criterion (AIC),
entropy, the Lo-Mendell-Rubin likelihood ratio test (LRT; Lo et al, 2001), and the
bootstrapped likelihood ratio test (BLRT; McLachlan & Peel, 2000; Nylund et al., 2007).
We identified the best-fitting model based on smaller BIC, SSA-BIC, and AIC values,
higher entropy values, and on results of the LRT and the BLRT, which quantify the
likelihood that the data can be better described by a model with one less trajectory. In
addition to inspecting these formal criteria, our efforts to identify the best fitting model of
longitudinal trajectories considered class sizes, average latent class probabilities, parsimony,
and interpretability of the solutions; we also aimed to select a final model that contained at
least 5% of the total sample in the smallest class (Muthén, 2004; Nylund et al., 2007). Each
respondent was assigned to the class having the greatest posterior probability. Finally, to
characterize determinants of longitudinal trajectories of Hurricane Ike-related PTSD
symptoms, we conducted a stepwise multinomial logistic regression analysis. Trajectory
group was entered as the dependent variable in this analysis and the least symptomatic
trajectory class was specified as the reference group. Pre-, peri-, and post-disaster variables
associated with trajectory group membership at the p<0.05 level in bivariate analysis of
variance or χ2 analyses were entered as independent variables. If any of the independent
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variables were correlated at the r>0.50 level (e.g., number of traumas and stressors before
and after Ike), a composite score was computed and entered into this analysis. If a composite
variable emerged as being significantly related to trajectory group, a post-hoc analysis was
conducted to evaluate which variable(s) that comprise this variable were independently
related to this outcome; α was set to 0.001 for these analyses to reduce the likelihood of
making a Type I error.

RESULTS
Trajectories of Ike-related PTSD symptoms

Table 1 shows fit statistics of 1 to 6 class solutions of disaster-related PTSD symptoms over
the three assessments. Although BIC, SSA-BIC, and AIC fit statistics suggested relative
improvements in fit of models with an increasing number of classes, Entropy values were
highest for the 2- and 3-class models, and the BLRT suggested that the 3-class model fit
significantly better than the 2-class model. Based on these fit statistics, average latent class
probabilities (all >95%), theory, and interpretability/parsimony of the various models
(Muthén, 2004; Nylund et al., 2007), we chose the 3-class model as optimal. In this model,
162 (78.7%) respondents had no/low disaster-related PTSD symptoms over time (labeled
“Resistant”); 33 (16.0%) had chronically elevated PTSD symptoms over all assessments
(labeled “Chronic”); and 11 (5.3%) had a delayed-onset course of PTSD symptoms
characterized by low/no symptoms at the first assessment and increasing symptoms over
time (labeled “Delayed Onset”). Figure 1 shows mean PCL-S scores over time for each of
these groups.

Descriptive statistics
Table 2 shows descriptive statistics for all study variables in the full sample, as well as by
trajectory group. On average, respondents had approximately two significant Hurricane Ike
exposures, the most common of which were experiencing life threat to self or other (38.3%),
being displaced from home ≥ 10 days (34.1%), and incurring a financial loss because of Ike
(27.6%).

Compared to the Delayed Dysfunction group, the Resistant and Chronic Dysfunction groups
were more likely to be female, White, non-Hispanic, married/living with partner, and to
have a household income >$40K; the Resistant group was more likely than the Chronic and
Delayed Dysfunction groups to have college or higher education, and more likely than the
Delayed Dysfunction group to be employed in the week prior to the initial interview.
Compared to the Resistant group, the Chronic and Delayed Dysfunction groups reported
greater severity of Hurricane Ike exposure and peri-traumatic autonomic activation, and
were more likely to have a history of psychopathology. The Delayed Dysfunction group
reported experiencing more traumas before and after Ike compared to the Resistant and
Chronic Dysfunction groups; they were also more likely than the Resistant group to have
experienced a disaster prior to Ike; and reported a greater number of stressors after Ike than
the Chronic Dysfunction group, which reported more stressors before Ike than the Resistant
and Delayed Dyfunction groups, and more stressors after Ike than the Resistant group. The
Resistant and Delayed Dysfunction groups were more likely to have experienced a serious
illness or injury before Ike; the Chronic Dysfunction group reported greater severity of peri-
traumatic dissociative symptoms than the Delayed Dysfunction group, who reported greater
severity of these symptoms relative to the Resistant group. Finally, the Resistant group
reported a higher level of community efficacy than the Chronic Dysfunction group, who
reported a higher level of efficacy than the Delayed Dysfunction group.
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Determinants of Ike-related PTSD symptom trajectories
Results of a stepwise multinomial logistic regression analysis revealed that greater severity
of Hurricane Ike exposure (odds ratio [OR]=6.45, 95% confidence interval [CI]=2.87–
14.53) and greater number of traumas and stressors between the 3- and 15-month
assessments (OR=6.82, 95%CI=1.86–24.96) were associated positively with the chronic
PTSD trajectory, while some college or higher education was associated negatively with this
outcome (OR=0.15, 95%CI=0.03–0.67). The only variable associated with the delayed-onset
PTSD trajectory was the number of traumas and stressors after Hurricane Ike (OR=57.16,
95%CI=10.20–320.36). None of the other variables were significant, all Wald χ2’s<3.26, all
p’s>0.07. The interaction of Hurricane Ike exposure severity×number of traumas and
stressors after Hurricane Ike was not significantly associated with chronic or delayed-onset
PTSD trajectories, Wald χ2=0.33, p=0.56. Post-hoc analyses revealed that experiencing a
physical illness or injury (OR=31.42; 95%CI=7.52–131.34) and a high level of community
damage (OR=7.24; 95%CI=1.98–26.46) because of Hurricane Ike; and experiencing
significant financial problems after Ike (OR=44.70, 95%CI=9.83–203.29) were
independently related to the chronic PTSD trajectory. Experiencing significant financial
problems after Ike was also independently related to the delayed-onset PTSD trajectory
(OR=47.44, 1.50– 501.31).

DISCUSSION
Using a sample of 206 older adults who were recently affected by a large magnitude
disaster, we found that the majority (78.7%) had low/no PTSD symptoms over all
assessments; 16.0% had chronic, clinically significant symptoms; and 5.3% had a delayed-
onset course of clinically significant symptoms. This solution is consistent with prior
longitudinal studies of general adult samples of trauma survivors, which have similarly
observed that a majority have minimal or no symptoms after a traumatic event, while a
relatively smaller proportion have chronic or other patterns of adaptation (Bonanno et al,
2006; Bonanno et al., 2008; Bonanno et al., 2012; Bonnano, 2005; deRoon-Cassini et al.,
2010; Norris et al., 2009).

We found that greater severity of Hurricane Ike exposure, and greater number of traumas
and stressors since this disaster were associated positively with a chronic PTSD symptom
trajectory, while some college or higher education was associated negatively with this
trajectory. A greater number of traumas and stressors since Hurricane Ike was also
associated with a delayed-onset PTSD trajectory. These findings extend prior work on
factors associated with symptom severity of probable diagnoses of disaster-related PTSD
and related psychopathology to provide a characterization of determinants of heterogeneous
longitudinal trajectories of disaster-related PTSD symptoms in older adults.

Results of the current study corroborate a growing body of prior disaster mental health
research, which found that post-disaster life stressors and traumas (Brewin et al., 2000;
Cerda et al., 2012, in press; Kessler et al., 2012; Norris & Uhl, 1993; Norris et al., 2002a;
Norris et al., 2002b; Tracy et al., 2011), including financial losses (Acierno et al., 2006;
Galea et al., 2008; Rajkumar et al, 2011, in press; Su et al, 2010), are linked to severity,
probable diagnoses, and chronicity of PTSD and related disorders. The finding that greater
education was negatively related to a chronic symptom trajectory also accords with previous
studies demonstrating the protective effect of this variable on risk for disaster-related PTSD
and related mental disorders (Armenian et al, 2000; Norris et al., 2002a; Norris et al., 2002b;
North et al, 2012; Yuan et al, 2012, in press). Results of the current study are also in line
with prior work conducted in older disaster survivors, which found that community
destruction and financial consequences of disasters were uniquely linked to post-disaster
psychological difficulties (Acierno et al., 2007; Phifer et al., 1989; Yang et al., 2003).
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Importantly, they extend this work to suggest that experiencing a physical injury or illness is
additionally associated with a chronic trajectory of disaster-related PTSD symptoms in older
persons. Taken together, these results highlight the need for continued monitoring and
timely intervention for disaster-affected older persons, particularly those with lower levels
of education, disaster-related physical injury or illness, high level of community disruption,
and financial distress. For example, disaster prevention and intervention efforts focused on
building community resilience, which encompass multi-level strategies to reduce risk and
resource inequities; foster organizational linkages; and bolster social support across
individuals, families, and communities at large, may help reduce the burden of
psychological distress after disasters (Agani et al., 2010; Hobfoll et al., 2007; Landau, 2007;
Norris et al., 2009). Among older adults, who often have fixed incomes and may not have
the financial resources to manage post-disaster expenses, community-based intervention
strategies that address financial difficulties may be especially helpful in mitigating disaster-
related psychological distress.

This study has some methodological limitations that must be noted. First, PTSD symptoms
were assessed using a screening instrument, so it is unclear if results would differ if
diagnostic instruments or clinician interviews were to be utilized. Employment of such
methods may reveal a lower proportion of persons who have a chronic or delayed-onset
PTSD symptom trajectory, as they are more conservative and specific in diagnosing PTSD
compared to screening instruments such as the PCL-S. Second, because the age distribution
of the sample was skewed toward the 60–69 age range, generalizability of these results is
limited to “young-old” persons. Third, given that the current study focused on the
psychological effects of Hurricane Ike, comprehensive information regarding respondents’
medical histories, and ambulatory/disability and cognitive status, which may be linked to
post-disaster psychopathology (Aldrich et al., 2008; Fernandez et al., 2002; Sakauye et al.,
2009), was not obtained. Fourth, while peri-traumatic reactions such as autonomic arousal
and dissociation (Brewin et al., 2000; Ozer et al., 2003), and community efficacy (Norris et
al., 2008) are known risk factors for PTSD, and were associated with symptomatic PTSD
trajectories in bivariate analyses in the current study, they were not significant when
considered in the context of other covariates in a multivariate analysis. Retrospective recall
bias and/or reduced statistical power in this analysis, which capitalized on identifying
covariates with the largest magnitude association with symptomatic PTSD trajectories, may,
at least in part, account for this finding. Additional research in larger samples of disaster-
affected older persons will be useful in further evaluating the nature of post-disaster
psychological symptom trajectories, and pre-, peri-, and post-disaster determinants of these
trajectories in this population.

Notwithstanding these limitations, this study is among the first of which we are aware to
characterize the nature and determinants of longitudinal trajectories of disaster-related PTSD
symptoms in older adults. Methodological strengths of this study include a rigorous
sampling strategy; collection of data within two to five months of a major disaster; and
assessment of a comprehensive range of pre-, peri-, and post-disaster risk factors for PTSD
(Norris et al., 2010). Taken together, results of this study suggest that older adults exhibit
heterogeneous trajectories of PTSD symptoms after a disaster, with a considerable
proportion—21.3%—experiencing clinically elevated symptoms, even 15 months later.
Lower levels of education, disaster-related physical injury or illness, high level of
community disruption, and significant post-disaster financial problems were independently
linked to a chronic symptom trajectory, and financial problems were linked to delayed
dysfunction. Taken together, results of this study highlight the need for continued
monitoring and amelioration of stressful life events, most notably financial distress, in
disaster-affected older persons, as they were most strongly related to both the chronicity and
delayed onset of clinically elevated PTSD symptoms. Further research is needed to evaluate
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the effectiveness of prevention and treatment efforts that target the specific needs of this
population in mitigating risk for PTSD and related disorders in the aftermath of a disaster.
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Figure 1.
Trajectories of disaster-related PTSD symptoms as a function of time since Hurricane Ike in
older persons
Note. PCL-S=PTSD Checklist-Specific Stressor Version (score range=17–85); Scores ≥ 37
are indicative of clinically elevated PTSD symptoms (Pietrzak et al., 2012c); Error bars
represent 95% confidence intervals
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