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Abstract

Background—The current study examined rates of comorbidity among children’s symptoms of
posttraumatic stress (PTS) and depression after a natural disaster, Hurricane Ike. We also
compared children with comorbid symptoms to children without comorbid symptoms, examining
recovery, severity of symptoms, and risk factors.

Method—Children (7=277; 52% girls; 38% Hispanic, 28% White, 19% Black; grades 2—4) were
assessed at 8 and 15 months postdisaster. Children completed measures of PTS and depressive
symptoms at both time points and measures of exposure and recovery stressors at 8 months
postdisaster.

Results—At 8 months postdisaster, 13% of children reported elevated PTS-only, 11%
depression-only, and 10% comorbid symptoms of PTS and depression. At 15 months postdisaster,
7% of children reported elevated PTS-only, 11% depression-only, and 7% comorbid symptoms of
PTS and depression. Children with comorbid symptoms of PTS and depression had poorer
recovery, more severe symptoms, and they reported greater exposure and recovery stressors.

Limitations—We lacked information on children’s predisaster functioning and diagnostic
interview of psychological distress symptoms.

Conclusions—Children with comorbid symptoms need to be identified early postdisaster.
Levels of stressors should be monitored postdisaster, as highly stressed youth have difficulties
recovering and may need help. Interventions should be tailored for children with comorbid
symptoms of PTS and depression.
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1. Introduction

Hurricanes and other disasters occur commonly around the world, affecting millions of

youth annually (Seballos et al., 2011). Youth may be particularly vulnerable to the effects of

disasters (Norris et al., 2010), and many children who are exposed to disasters report
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significant psychological distress symptoms, which can interfere with their functioning
(Gurwitch et al., 2002; Kar and Bastia, 2006; La Greca et al., 2010; La Greca et al., 1996).
In particular, symptoms of posttraumatic stress (PTS) have been widely reported in youth
postdisaster (Furr et al., 2010). An increasing number of studies have begun to examine
youths’ postdisaster depressive symptoms (Pina et al., 2008; Scheeringa and Zeanah, 2008)
and have found that symptoms of PTS and depression are often comorbid (Eksi and Braun,
2009; Fan et al., 2011; Goenjian et al., 2001; Roussos et al., 2005). However, this
comorbidity remains poorly understood.

Understanding children’s comorbid PTS and depressive symptoms is crucial for informing
postdisaster mental health intervention efforts. Children with comorbid symptoms may be a
high-risk group postdisaster, as the presence of comorbid disorders, even at subclinical
levels, might influence recovery and recurrence of psychological distress (Richards, 2011).
Identifying high-risk children is particularly important postdisaster, because resources
available for postdisaster psychological interventions are limited (Jaycox et al., 2010).
Further, information about comorbid symptoms can elucidate how psychopathology
develops postdisaster (Angold et al., 1999). Thus, in the context of a destructive natural
disaster, Hurricane Ike, we examined several issues including the occurrence and
comorbidity of children’s PTS and depressive symptoms, recovery and severity of
symptoms over time, and disaster-related risk factors associated with comorbid symptoms.

As our first aim, we examined rates of comorbidity at two time points (8 and 15 months)
after a destructive hurricane. Based on existing evidence, it is not clear whether symptoms
of PTS and depression are comorbid among children (i.e., preadolescents) postdisaster; it is
also unclear these symptoms are comorbid after a disaster that is highly destructive, but
involves little loss of life. These issues were addressed in the present study.

The majority of studies examining comorbid PTS and depressive symptoms in youth have
focused on adolescents (Fan et al., 2011; Goenjian et al., 2009), even though preadolescents
may display more severe PTS reactions postdisaster than older youth (Weems et al., 2010;
Yelland et al., 2010). Also, postdisaster studies examining PTS and depressive symptoms
have focused on disasters that involved substantial loss of life, such as earthquakes (Eksi et
al., 2007; Fan et al., 2011; Goenjian et al., 1995), supercyclones (Kar and Bastia, 2006), or
terrorist attacks (Brown and Goodman, 2005). In fact, in those studies, /oss of life was
associated with both PTS and depressive symptoms in youth (Dell’Osso et al., 2011; Eksi et
al., 2007; Furr et al., 2010).

In evaluating children’s PTS and depressive symptoms (and their comorbidity), an important
consideration was the postdisaster time frame. Our initial evaluation occurred eight months
after Hurricane ke, well into the disaster recovery period (Silverman and La Greca, 2002).
Children’s PTS symptoms decrease significantly over the first six to seven months
postdisaster (La Greca et al., 1996, 1998; see Bonanno Brewin et al., 2010 for a review), but
appear more chronic by seven to nine months postdisaster (La Greca et al., 2010). We also
assessed children’s symptoms at a second time-point, 15 months postdisaster. This
prospective design enabled us to evaluate whether comorbid PTS and depressive symptoms
were related to poorer recovery and more severe symptoms over time, and to evaluate the
interplay of PTS and depressive symptoms over time.

Prospective studies of youths’ postdisaster reactions are rare (Furr et al., 2010); we could
identify only two studies that evaluated youth’s PTS and depressive symptoms at multiple
time points within the first year and a half postdisaster (Felix et al., 2011; Thienkrua et al.,
2006). Neither of these studies evaluated the comorbidity of children’s PTS and depressive
symptoms. Specifically, Thienkrua et al., 2006 assessed 371 Thai children (7-14 years), two
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months after the 2004 Asian Tsunami. Children affected by the tsunami and displaced from
their homes (7=167) were compared to those who were affected but not displaced (/7=99),
and those who were neither affected nor displaced (/=105). The prevalence of clinically
significant PTS was higher for the affected/displaced children (13%) than for those from
unaffected villages (6%), although rates of depression did not differ across the groups (11%
for affected/displaced, 5% for affected, and 8% for unaffected children). Most of the
affected/displaced children were reassessed 9 months postdisaster and their rates of
clinically significant PTS and depressive symptoms (10% and 12%, respectively) did not
decline over time. Felix et al. (2011) followed a large sample of Puerto Rican youth 18 and
30 months after Hurricane Georges (1998). At 18 months, disaster exposure was associated
with the prevalence of internalizing disorders among children (4-10 years) and depression
among youth (4-17 years), although rates of disorder were low overall (<1% for PTSD,
<4% for depression). While important, these studies did not evaluate the comorbidity of PTS
and depressive symptoms, nor did they track comorbidity over time.

Thus, to extend the above work, our second study aim was to evaluate the comorbidity of
children’s PTS and depressive symptoms during the first year and a half postdisaster. We
examined whether comorbid elevations in PTS and depressive symptoms were associated
with poorer recovery and more severe psychological symptoms over time than when either
occurred alone. We also evaluated whether initial PTS contributed to subsequent depressive
symptoms. These issues have not been examined prospectively in children postdisaster.
However, based on work with adolescents (Fan et al., 2011; Fernando et al., 2010; Goenjian
etal., 2011) and adults (North et al., 2004), one might expect poorer outcomes for children
with comorbid PTS and depression. One might also expect that clinically significant PTS
symptoms precede and lead to significant secondary depressive symptoms, this has been
proposed by a number of researchers (Bolton et al., 2000; Karakaya et al., 2006), as the
presence of PTS may interfere with youths’ engagement in activities, which could lead to
depression over time (Goenjian et al., 2011).

Our third aim was to identify risk factors associated with comorbid symptoms. This
information is needed for early identification of children at risk for developing comorbid
symptoms. As noted above, postdisaster prospective studies have not examined comorbidity
between PTS and depression. Therefore, it is unknown whether levels of risk factors may
differ among children with comorbid symptoms and children with symptoms of PTS-only or
depression-only. In this study, we examined several risk factors: disaster exposure (e.g.,
actual and perceived life threat), and stressors occurring during the disaster recovery period,
which included immediate and ongoing loss/disruption (e.g., loss of home or possessions),
and other stressful life events (e.g., parental separation, death in the family; see La Greca et
al., 1996, 2010 and Vernberg et al., 1996 for the conceptual model underlying the risk
factors).

Research evaluating risk factors for children’s postdisaster reactions has predominantly
focused on PTS symptoms. Consistent with conceptual models, these studies generally
demonstrate that disaster exposure variables, and especially perceived life threat, are
important predictors of children’s PTS reactions (Blaze and Shwalb, 2009; La Greca et al.,
2010; Weems et al., 2007; see Furr et al., 2010). In addition, stressors occurring during the
disaster recovery period also have been identified as important risk factors for children’s
persistent PTS symptoms (Comer et al., 2010; Fernando et al., 2010; La Greca et al., 2010).
Despite the importance of these studies, the relationship between risk factors and comorbid
PTS and depressive symptoms has not been considered.

Considerably less research has examined risk factors associated with children’s depressive
symptoms postdisaster. Studies, conducted almost exclusively with adolescents, suggest that
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recovery stressors such as loss of family members, restrictions on travel, property damage,
and financial difficulties, are associated with youths’ depressive symptoms postdisaster
(Eksi et al., 2007; Fernando et al., 2010; Giannopoulou et al., 2006; Goenjian et al., 2011,
Kolaitis et al., 2003; Wickrama and Kaspar, 2007). Outside the context of natural disasters,
evidence links both stressful life events and personal loss with depressive symptoms in
youth (Brent et al., 2009; Rudolph and Flynn, 2007).

None of the above studies examined the relationship between various stressors and
comorbid PTS and depressive symptoms, which was our third study aim. Overall, we
expected that children with comorbid symptoms at Time 1 (8 months postdisaster) would
report the highest levels of risk factors, when compared with children with symptoms of
PTS-only, depression-only, or no elevated symptoms. Based on the literature reviewed
above, we also expected that children with elevated PTS would report higher perceptions of
life threat than children with no elevated PTS. Further, we expected that children with
elevated depressive symptoms would report more stressors occurring during the postdisaster
recovery period reflecting loss (of people, possessions) than children without elevated
depressive symptoms.

The current study focused on children from Galveston, Texas. Galveston was in the direct
path of Hurricane Ike, which hit Galveston in September 2008, taking 103 lives (Berg,
2008). Ike, a category 2 hurricane, is considered to be one of the most costly hurricanes in
U.S. history (Blake, Landsea, & Gibney, 2011).

2.1. Participants

Participants were 277 children (52% girls) recruited during the spring of 2009 from all six
elementary schools in the Galveston Independent School District (GISD). Two schools were
so badly damaged by Hurricane Ike that their buildings were closed for the entire year after
the storm; students attending these schools “shared” facilities with two other elementary
schools that were habitable.

Children were assessed at 8 months (Time 1, May 2009) and 15 months (Time 2, December
2009) postdisaster. At Time 1, 328 children (ages 7-11 years; M=8.70, SD=.95) were
evaluated. Children were ethnically/racially diverse (38% Hispanic, 28% White, 19% Black,
11% Other, 4% Asian). Attrition at Time 2 was 16% (/7=51). Only children who participated
at both time points (7=277) were included in the current study. Children who participated at
both time points did not differ from children who only participated at Time 1 on any
demographic variables (age, gender, ethnicity) or on their initial PTS and depressive
symptom levels.

2.2. Procedures

The Institutional Review Boards for the University of Miami, University of Texas Medical
Branch, and GISD approved this study. Consent forms were distributed to students (Grades
2-4; n=1594), and 31% (/=494) returned consent forms to their teachers. Of forms returned,
parental consent was obtained for 340 students (69%). Nine children were absent during
testing and three children declined to participate. Prior to Time 2, parents of children who
participated in Time 1 were re-contacted to remind them of their child’s participation in the
study. The primary reason for attrition at Time 2 was moving out of the school district
(m=43; 13%), which may have been hurricane-related. Further, five children (2%) were
absent during testing and three children (1%) declined to participate.
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For both time points, testing occurred in participating schools’ cafeteria, auditorium, or
designated classrooms. Children were assessed in groups of 25 to 40 students. Six to eight
research assistants and two study investigators were present to oversee testing and assist
children. All questions were read aloud to children.

2.3. Measures

At Time 1, children completed all measures listed below. At Time 2, children reported PTS
and depressive symptoms.

Demographics—Children reported their age, gender (1=Female, 0=Male), and race/
ethnicity (1=Minority, 0=Caucasian).

Hurricane Exposure and Hurricane-Related Stressors—The Hurricane Related
Traumatic Experiences-Revised (HURTE-R; La Greca et al., 2010; Vernberg et al., 1996)
assessed hurricane stressors. One item (Yes/No) assessed perceived life threat (i.e., thinking
you might die). Six items (Yes/No) assessed actual life threatening events (e.g., windows
breaking in your home) and were summed (possible scores ranging from 0-6).

Ten items (Yes/No) reflecting immediate loss/disruption (e.g., moving to a new home) were
summed (possible scores ranging from 0-10). Six items (Yes/No) related to ongoing loss/
disruption (e.g., changing schools, homes) were summed (possible scores ranging from 0 to
6). The HURTE-R has been used with youth postdisaster (La Greca et al., 2010; Weems et
al., 2010).

Major Life Events—A 14-item (Yes/No) version of the Life Events Checklist (LEC;
Johnson & McCutcheon, 1980) assessed stressful major life events (e.g., parental divorce,
family illness). Items were summed (possible scores ranging from 0 to 14). The LEC has
been used in disaster research (La Greca et al., 2010), and shows adequate test-retest
reliability (.72 in Greenberg et al., 1983).

Symptoms of Posttraumatic Stress Disorder—The Posttraumatic Stress Disorder-
Reaction Index, Revision 1 (PTSD-RI-R; Steinberg et al., 2004) assessed children’s PTS
symptoms over the past month. Eighteen items (rated O=none of the time, to 4=most of the
time) assessed 17 PTS disorder symptoms. Items were summed (possible scores ranging
from 0 to 68). A cutoff score of 38 or greater was used to indicate clinically significant
symptoms (Rodriguez et al., 2001; Steinberg et al., 2004). The PTSD-RI-R has adequate
internal consistency (.83 in La Greca et al., 2010;.88 in Vernberg et al., 1996). Internal
consistency in this study was. 88 (Time 1) and.88 (Time 2).

Depressive symptoms—Depressive symptoms were assessed with the Children’s
Depression Inventory (CDI; Kovacs, 1981), which contains 27 items (children choose
statements describing their symptoms over the past two-weeks, scored 0-2). One suicidality
item was removed due to IRB concerns. Items were summed (possible scores ranging from 0
to 52). A cutoff score of 19 was used to indicate clinically significant depression (Cole et al.,
1998). The CDI has been widely used and has good internal consistency (.91 in Cole et al.,
1998). Internal consistency in this study was .83 (Time 1) and.87 (Time 2).

Comorbidity between PTS and depressive symptoms—Children were categorized
into four clinical symptom groups: Group 1 met cutoffs for PTS and depression; Group 2
met cutoffs for PTSonly; Group 3 met cutoffs for depression-only; and Group 4 did not meet
cutoffs for PTS or depression.
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3. Results

3.1. Preliminary analyses

Descriptive statistics—Means and frequencies for study variables were examined.
Regarding hurricane exposure, 35% of children reported perceived life threat and 53%
reported at least one actual life-threatening event (A#=.80). The most common event was
seeing someone be badly hurt during the hurricane, reported by 27%. Most children (79%)
reported that they evacuated during the hurricane. In terms of immediate loss/disruption,
92% reported at least one such event (M=3.49); the most common event was homes
damaged or destroyed, reported by 53%. Regarding ongoing loss/disruption, 75% reported
at least one such event (M=1.51); the most common event was having to move, reported by
35%. Finally, 71% reported at least one major life event since the hurricane (M=1.65); the
most frequently reported event was change in a parent’s job, reported by 23%.

Mean levels of PTS symptoms were M=24.21 (Time 1) and M=19.18 (Time 2); these scores
reflect moderate and mild levels of PTS symptom severity, respectively (using PTSD-RI-R
criteria; Steinberg et al., 2004). Mean levels of depressive symptoms were M=11.90 (Time
1) and M=11.05 (Time 2), which are comparable to other postdisaster studies (e.qg.,
M=11.23, 6 months post-earthquake among 4th—6th graders; Kolaitis et al., 2003).

Child characteristics—We evaluated whether child demographics (age, gender,
ethnicity) were related to the probability of falling into elevated clinical symptom groups
(i.e., Groups 1-3; Table 1). Age and minority status were not related to elevated clinical
symptom groups at Time 1 or Time 2. Girls were more likely to fall in the PTS-only group
at Time 1, X%(2)=6.91, p=.03, but no gender differences were found at Time 2.

3.2. Aim 1: Comorbidity rates

Comorbid PTS and depressive symptoms were reported by 10% of children at Time 1, and
7% at Time 2 (Table 1). At Time 1, among children reporting clinically significant PTS
(23% of the sample), almost half (43%) also reported clinically significant depressive
symptoms. Among children reporting clinically significant depressive symptoms (21% of
the sample), almost half (48%) also reported comorbid clinically significant PTS.

At Time 2, among the children reporting clinically significant PTS (14% of the sample),
50% also reported clinically significant depressive symptoms, whereas among children
reporting clinically significant depressive symptoms (18% of the sample), 39% also reported
clinically significant PTS. PTS and depressive symptoms significantly correlated at Times 1
and 2 (r=.57, p<.01 and r=.61, p<.01, respectively).

3.3. Aim 2: Comorbidity over time

We examined whether comorbidity at Time 1 contributed to poorer recovery at Time 2 (Fig.
1). Thirty-three percent of children with comorbid symptoms at Time 1 continued to report
comorbid symptoms at Time 2. Further, only 30% of children with comorbid symptoms at
Time 1 recovered (i.e., did not report elevated symptoms of PTS or depression) by Time 2.
In comparison, 66% of children with PTS-only (Group 2) and 62% with depression-only
(Group 3) recovered by Time 2. Thus, children with PTS-only and depression-only were 2.2
and 2.1 times more likely to recover than children with comorbid symptoms, respectively.
Repeated measures ANOVAs revealed significant time by clinical symptom group
interactions for PTS, A3, 271)=18.13, p<.001, and depression, A3, 271)=14.53, p<.001.
The comorbidity group recovered more slowly than the PTS-only and depression-only
groups (Fig. 2).
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Next, we examined whether children with comorbid symptoms reported more severe
symptoms. ANOVAs (Table 2) and post-hoc analyses (Ryan procedure; Howell, 2007)
revealed that children with comorbid symptoms at Time 1 had the highest mean levels of
PTS and depressive symptoms at Time 2, M=36.30 and M=21.70, respectively. Time 2 PTS
symptom levels for the comorbid group fell in the high-moderate range, just below the
severe range (La Greca et al., 2010).

To evaluate whether PTS preceded depressive symptoms, we examined probabilities of
“new cases” of depression occurring at Time 2. Among children not meeting clinical cutoffs
for depression at Time 1 (Groups 2 and 4; n=219), we evaluated their probabilities of
reporting “new cases” of depression at Time 2. Referencing Fig. 1, 17% of Group 2 and
10% of Group 4 children reported “new cases” of depression at Time 2. Thus, children with
PTS-only (Group 2) were 1.7 times more likely to report new cases of depression than were
children with no PTS or depression (Group 4). A XZ test revealed significant group
differences, x2(1)=7.41, p<.01.

Similarly, we examined whether depressive symptoms preceded PTS at Time 2. Among
children who did not meet clinical cutoffs for PTS at Time 1 (Groups 3 and 4; n=213), 13%
and 5%, respectively, reported new cases of PTS. Thus, children with depression-only at
Time 1 (Group 3) were 2.6 times more likely to report new cases of PTS than children with
no PTS or depression (Group 4) at Time 1; X2 testing revealed significant group differences,
X2(1)=3.76, p=.05. Overall, PTS may precede depressive symptoms, but depressive
symptoms may also precede PTS.

As a follow-up analysis, we examined scores of children presenting with new cases of PTS
or depressive symptoms at Time 2 (7=36); most children were already close to clinical
cutoffs at Time 1. At Time 1, 50% were within one standard deviation of PTS cutoffs, and
47% were within one standard deviation of depression cutoffs.

3.4. Aim 3: Risk factors associated with comorbidity

Finally, we examined whether children with comorbid symptoms at Time 1 reported higher
levels of risk factors. Two-way ANOVAs (Time 1 clinical symptom group by gender) were
conducted for hurricane exposure (perceived and actual life threat) and recovery stressors
(initial and ongoing loss/disruption, major life events). Gender was included as a factor
because it was significantly related to Time 1 clinical symptom groups; Time 1 clinical
symptom group by gender interactions were nonsignificant. However, Time 1 symptom
group effects were significant (Table 2).

Post-hoc analyses revealed that children with comorbid symptoms reported more initial loss/
disruption andmajor life events than any other group. Compared to children with PTS-only
(Group 2), children with comorbid symptoms also reported more actual life threatening
events. Compared to children with no PTS or depression (Group 4), children with comorbid
symptoms reported higher levels of all five risk factors. Children with PTS-only reported
higher perceived life threat than children with no elevated symptoms (Group 4). Children
with depression-only reported more initial loss/disruption events than children with no
depression (Groups 2 and 4). No other significant between group differences were found.

4. Discussion

The current study addressed several gaps in our understanding of children’s psychological
functioning postdisaster. Children exposed to a destructive disaster that incurred little loss of
life, frequently reported comorbid symptoms of PTS and depression. Elevated rates of PTS
and depressive symptoms, as well as their comorbidity, were relatively stable from 8 to 15
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months postdisaster; this stability was largely due to poor recovery among children who
reported comorbid symptoms at 8 months postdisaster. Children with comorbid symptoms
also reported more severe symptoms over time. We found that PTS increases risk for
subsequent depressive symptoms, but also found evidence to support the reverse process.
Finally, we examined risk factors that may help identify children at risk for developing
comorbid symptoms of PTS and depression postdisaster. These key issues are discussed
below.

4.1. Comorbidity rates

To our knowledge, this is the first study to demonstrate the presence of comorbid symptoms
among children after a disaster involving /ittle loss of life. Disasters involving little loss of
life are more common than disasters involving significant loss of life (e.g., Guha-Sapir et al.,
2012). In our study, 10% and 7% of children reported comorbid PTS and depressive
symptoms 8 and 15 months postdisaster, respectively.

Surprisingly, these comorbidity rates were comparable to rates found after disasters
involving significant loss of life. Comorbid PTS and depressive symptoms were reported by
9% of Chinese adolescents (grades 7-8) six months after the Wenchuan earthquake (Fan et
al., 2011), and 6% of Indian adolescents (grades 9-10) 14 months after a super cyclone (Kar
& Bastia, 2006). These disasters took the lives of 70,000 and 10,000 people, respectively.
However, Goenjian et al. (2001) have found much higher comorbidity rates among children
postdisaster. Six months after Hurricane Mitch, which killed approximately 10,000 people,
comorbid symptoms of PTS and depression were reported by 79% of adolescents (M age=13
years) from a severely devastated city. Their sample is likely not representative of most
child disaster samples, as 90% of that sample reported elevated PTS, and 81% reported
elevated depression. These rates are much higher than that found in most child disaster
samples (Bonanno et al., 2010).

Given our findings, researchers and clinicians need to assess for both PTS and depressive
symptoms after any type of disaster. It is not currently common practice to assess for
depressive symptoms after disasters; the majority of postdisaster research focuses only on
PTS symptoms (Furr et al., 2010; Silverman and La Greca, 2002).

4.2. Comorbidity over time

We examined comorbid symptoms of PTS and depression over the first year and a half
postdisaster. This is a crucial time period, as children reporting elevated symptoms near the
end of the first year postdisaster are at risk for chronic distress. PTS symptoms decline
initially postdisaster but are relatively stable by approximately seven to nine months (La
Greca et al., 2010; Shaw et al., 1996). Depressive symptoms also decline initially (Eksi et
al., 2007), but are stable after the first several months postdisaster (Felix et al., 2011;
Goenjian et al., 2011; Thienkrua et al., 2006).

In this study, children with comorbid PTS and depressive symptoms recovered more poorly
than any other group; only one third of these children recovered by 15 months postdisaster.
Thus, children with comorbid symptoms are at high-risk for persistent distress after
disasters. Although substantial research has demonstrated that earlier PTS symptoms are
significantly related to later depressive symptoms postdisaster (Catani et al., 2008; Goenjian
etal., 2001; Kolaitis et al., 2003), no studies have specifically tracked psychological distress
of children with comorbid symptoms over time.

Further, children with comorbid PTS and depressive symptoms reported the most severe
symptom levels. These findings are in line with research outside the field of disasters, which
suggests that any comorbid symptoms may increase the severity of psychological distress
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(Richards, 2011; Trickey et al., 2012). Our findings underscore the importance of early
treatment of children with comorbid PTS and depressive symptoms postdisaster. Trans-
diagnostic treatments that target multiple symptoms of psychological distress are needed.
Most postdisaster interventions focus exclusively on children’s PTS symptoms (La Greca
and Silverman, 2011), suggesting that comorbid symptoms of depression are not formally
addressed.

With regard to the potential interplay between PTS and depression over time, we found that
PTS symptoms precede and may contribute to later depressive symptoms, but also that
depressive symptoms appeared to precede PTS symptoms. Both findings are in line with
theories suggesting that PTS precedes and influences depression after disasters (AACAP
Official Action, 1998), as well as with research outside the field of disasters indicating that
depressive symptoms are a significant psychological problem predicting severity of PTS
symptoms (Trickey et al., 2012). However, most of the children presenting with new “cases”
of PTS or depressive symptoms at 15 months postdisaster had elevated symptoms levels at 8
months postdisaster (although not quite as high). Thus, our results suggest it may be
important to evaluate children on a continuum of distress and not only focus on those who
exceed designated cutoff scores.

4.3. Risk factors associated with comorbidity

A major strength of the current study was our recruitment of a diverse, economically
distressed sample. In our study, 23% of children reported their parents changed jobs after
Hurricane Ike. Minority children with few resources may experience high levels of recovery
stressors (Furr et al., 2010; Weems et al., 2010). Compared to other disasters samples,
children in our sample reported more recovery stressors than children assessed after
Hurricanes Charley (La Greca et al., 2010) and Andrew (La Greca et al., 1996).

When we examined the relationship between risk factors and comorbidity, we found that the
highest levels of risk factors were reported by children with comorbid symptoms. These risk
factors were drawn from conceptual models designed to understand postdisaster PTS
symptoms (e.g., La Greca et al., 1996, 2010; Yelland et al., 2010). Our findings indicate that
these models may be useful for understanding comorbid symptoms of PTS and depression.
This is important, because no clear models have yet been developed to understand comorbid
symptoms postdisaster.

In the context of postdisaster interventions, our findings indicate that screening for and
monitoring children experiencing high levels of postdisaster stressors may aid early
identification of children at risk for developing comorbid symptoms. In addition,
interventions should include strategies to help children and families cope with or reduce
stressors.

In terms of whether risk factors might differentially relate to PTS or depressive symptoms,
we found that children with PTS-only reported higher perceived life threat than children
with no symptoms. Our findings are in keeping with research demonstrating that perceived
life threat is one of the largest risk factors for children developing PTS after disasters (Blaze
and Shwalb, 2009; Furr et al., 2010; La Greca et al., 2010; Weems et al., 2007). Thus,
children’s perceptions of life threat may serve as a useful screener for children likely to
develop PTS postdisaster.

In contrast, children with depression-only reported higher initial loss/disruption than
children with no symptoms, but did not differ in terms of other recovery stressors (i.e.,
ongoing loss/disruption, major life events). Thus, recovery stressors more proximal to the
event (i.e., initial loss/disruption) may serve to distinguish children who may develop
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elevated depressive symptoms postdisaster. These results are in keeping with models of
depression (Abramsonet al., 1989; Beck, 1991), which emphasize the role of stressors and
negative life events in the development of depression.

4.4. Limitations and future directions

Several limitations should be considered when interpreting results. First, we lacked data on
children’s predisaster functioning, as is typical of most child disaster research, due to the
unpredictable nature of disasters. Thus, it was not possible to determine whether preexisting
difficulties contributed to symptom presentation postdisaster.

Second, we relied upon children’s self-reports, as have most postdisaster studies (e.g., La
Greca et al., 2010; Weems et al., 2010). Nevertheless, children are considered the best
informants of their postdisaster internalized distress. Parents underestimate children’s
postdisaster distress symptoms, and their ratings are largely influenced by their own distress
levels (Kassam-Adams et al., 2006).

Third, we did not use structured clinical interviews, as they are logistically difficult to
administer with large samples of children postdisaster. Future research could extend our
findings by using structured clinical interviews to obtain more precise diagnostic
information, even if only conducted with a subset of youth (e.g., those who exceed symptom
cutoff levels). Finally, our findings may not generalize to less diverse or more affluent
samples of children.

In conclusion, our study presents crucial public health information. Children may present
with comorbid symptoms of PTS and depression, even after disasters that involve /ittle loss
of life. Assessing for comorbid symptoms postdisaster is important, as these children are
likely to experience persistent, severe symptoms across time. These youth may need
strategies for coping with or reducing stressors, and they may need tailored interventions
that will simultaneously address both PTS and depressive symptoms.
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Changes in children’s clinically significant symptom levels from Time 1 to Time 2.
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Table 1

Demographic characteristics and distribution of clinical symptom groups at Time 1 and Time 2.

n (% of the sample) Demographic Characteristics

Full Sample

Clinical Symptom Groups

Time 1 (7=275; 100%)@ M age=8.70 years; 52% female; 72% minority

Time 2 (7=277; 100%)  Mage=9.31 years; 52% female; 72% minority

Group 1: PTS & Depression Time 1 (17=27; 10%) M age=8.80 years; 44% female; 82% minority
Time 2 (1=18; 7%) M age=9.28 years; 50% female; 89% minority
Group 2: PTS-Only Time 1 (17=35; 13%) M age=8.40 years; 74% female; 89% minority
Time 2 (1=19; 7%) M age=9.05 years; 74% female; 90% minority
Group 3: Depression-Only Time 1 (17=29; 11%) M age=8.57 years; 48% female; 90% minority
Time 2 (17=31; 11%) M age=8.90 years; 52% female; 81% minority

Group 4: No PTS or Depression  Time 1 (17=184; 67%) M age=8.78 years; 50% female; 65% minority
Time 2 (7=209; 76%) M age=9.40 years; 50% female, 68% minority

a . . . .
Two children from the full sample (7=277) did not complete the Time 1 measures of PTS symptoms (PTSD-RI-R) and depressive symptoms

(cDI).
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