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Introduction

Natural disasters, including earthquakes, tsunamis, hurricanes, tornadoes and others, are
common occurrences worldwide (Statista, 2018) and can have detrimental effects on the
well-being of adolescents, their caregivers, and relationships between family members
(Adams et al., 2015; Paul, 2015). Among the potential outcomes following disaster is the
development of posttraumatic stress disorder (PTSD), with estimates ranging from 5 to 23%,
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depending on the sample (Neria, Nandi, & Galea, 2008). Following natural disaster
exposure, the mental health of individuals, their loved ones, and the relationships between
family members are potentially affected. Unlike most forms of traumatic event exposure,
exposure to disaster can often impact an entire family; thus, it is imperative to examine inter-
relations among offspring-, caregiver/parent-, and family-level variables following an event
that is not confounded by characteristics of the perpetrator or victim of the traumatic event
(Hasin, Keyes, Hatzenbuehler, Aharonovich, & Alderson, 2007). Among adolescents, a
prospective study found only mild improvement in PTSD symptoms five years after the
disaster (Goenjian et al., 2005), suggesting that PTSD can be long-lasting if untreated.
Although previous research has prospectively examined factors associated with adolescent
PTSD symptoms (e.g., Bokszczanin, 2008; Green et al., 1991), to our knowledge, no
research to date has examined the longitudinal interrelations of parent-, adolescent-, and
family-level outcomes post-disaster.

The impacts of disasters can be quite far-reaching, influencing communities, the individuals
within them, and these individuals’ relationships with one another. Additionally, although
some work suggests that pre-disaster mental health impacts post-disaster symptomatology
(Raker, 2019), more work suggests that the processes operating during or after traumatic
events, rather than pre-disaster factors are most predictive of outcomes (e.g., Brewin,
Andrews, & Valentine, 2000). For instance, individuals who were connected to others who
experienced significant loss (Bryant et al., 2017) and those who perceived more threat
(Weaver & Clum, 1995) were most adversely impacted following disaster. Additionally,
prior work found that communities with less capital/resources (Wind & Komproe, 2012) and
those with less connectedness among people and local organizations (Norris, Stevens,
Pfefferbaum, Wyche, & Pfefferbaum, 2008) were less resilient following disaster. Therefore,
it is especially important to examine the impact of processes operating during or after
disasters on parent-, adolescent-, and family-level outcomes.

In terms of key risk factors occurring during disaster, severity of exposure—the extent to
which individuals worry about themselves or others, or experience the loss of their home or
belongings—may be particularly important. Disaster severity impacts community resources
and relationships, including family relationships, as well as the well-being of parents and
children within these areas themselves. Indeed, those who worry more about their own
safety and the safety of close others, and those who experience greater loss (e.g., home, car)
following exposure report a higher number of PTSD symptoms and related distress
(Lonigan, Shannon, Taylor, Finch, & Sallee, 1994; Thabet & Vostanis, 1999). Additionally,
families who face more new stressors, including financial burden, loss of home, and changes
in social support report more family conflict post-disaster (Uttervall, Hultman, Ekerwald,
Lindam, & Lundin, 2014). Thus, severity of disaster exposure may influence parent and
child mental health, as well as family conflict and relationships.

In addition to severity of exposure influencing parent and child post-trauma symptoms and
parent-child relationships, parent symptomatology may also influence child mental health.
For instance, following disaster exposure, caregiver mental health may impact adolescent
symptomatology potentially as social transmission of distress. Several cross-sectional
studies have found associations between parent distress and adolescent PTSD symptoms
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post-disaster (Chemtob et al., 2010; Green et al., 1991; Kerns et al., 2014; McFarlane, 1987;
Trickey, Siddaway, Meiser-Stedman, Serpell, & Field, 2012). Longitudinal work has found
that parent post-disaster mental health symptoms are associated with more adolescent PTSD
symptoms (Green et al., 1991). Another study found that a mindfulness-based stress
reduction program reduced parental stress, which in turn, reduced child PTSD symptoms
(Neece, 2014). It may be that adolescent symptoms are exacerbated when they witness their
parents struggling, perhaps contributing to an increased sense of uncontrollability or
insecurity (Forman & Davies, 2003). Therefore, parent distress following disaster may
influence adolescent PTSD symptoms.

In addition to parent symptoms post-trauma impacting child symptoms, child post-trauma
mental health may also influence parent symptoms. Although, to our knowledge, there is no
work examining how adolescent PTSD symptoms may impact parent distress or mental
health, other work finds broadly that child mental health problems impact parent mental
health (Weiss, Cappadocia, MacMullin, Viecili, & Lunsky, 2012). It is conceivable that
adolescent PTSD symptoms may increase the parent’s own distress following a disaster.

In addition to parent and child post-trauma symptoms influencing one another, these factors
may also influence and be influenced by parent-child relationship factors, specifically
conflict and communication. In terms of the association between child mental health and
parent-child relationships, families reporting higher levels of functioning tended to have
adolescents with fewer mental health problems after trauma (e.g., depressive and PTSD
symptoms; Betancourt, Agnew-Blais, Gilman, Williams, & Ellis, 2010; Wickrama &
Kaspar, 2007). When examined prospectively, family atmosphere contributed significantly to
adolescent PTSD symptoms (Green et al., 1991). Yet, family communication and cohesion
after a natural disaster was not associated with adolescent PTSD (Hafstad, Gil-Rivas,
Kilmer, & Raeder, 2010). The presence of more conflictual home environments may
increase risk for adolescent PTSD, perhaps via increasing negative cognitions (Andrews,
Brewin, Rose, & Kirk, 2000; Brewin et al., 2000). Prior work emphasizes the importance of
PTSD re-experiencing symptoms in particular in impacting how individuals make sense of
interactions they have with others and learn new information (Brewin, 2015). Given this
small, mixed literature, it is unclear if adolescent PTSD symptoms and parent-child conflict-
communication may reciprocally impact one another over time.

In addition to parent-child conflict-communication and adolescent PTSD symptoms
potentially influencing one another, it is also possible that parent post-disaster symptoms
and parent-child conflict-communication may impact each other. Although never examined
specifically, a small body of work examining the prospective impact of an individual’s
mental health on family climate suggests that an individual’s symptoms contribute to
conflict within a family (Nilsen, Skipstein, & Demerouti, 2016). Yet, in other studies, family
functioning and cohesion post-disaster were not prospectively associated with parent
psychological well-being (Felix et al., 2015) or parent PTSD symptoms (Hafstad et al.,
2010). Given the very small and mixed literature, it is unclear if parent distress and parent-
child conflict-communication impact one another post-disaster.
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Given the stated gaps in the existing literature and the correlated nature of parent distress,
adolescent PTSD, and parent-child conflict and communication post-disaster, it is critically
important to test these inter-relations using longitudinal, prospective designs measuring
these constructs across time. Dynamic cascade conceptualizations (Haller, Handley, Chassin,
& Bountress, 2010; Masten et al., 2005; Obradovic, Burt, & Masten, 2010) examine
longitudinal associations of multiple constructs across time. In the context of post-disaster
adolescent mental health, a cascade design allows for the associations among parent distress,
adolescent PTSD symptoms, and parent-child conflict-communication to be examined
across time.

Current Study

We examined the longitudinal associations among parent distress, adolescent PTSD
symptoms, and parent-child conflict-communication after exposure to the spring 2011
Alabama and Missouri tornadoes. Two-thousand families with adolescent offspring were
recruited from areas affected by the spring 2011 Alabama and Missouri tornadoes for a
larger study to investigate the effectiveness of a post-disaster mental health web-based
intervention (Bounce Back Now) on adolescent mental health. On April 27, 2011, northern
Alabama experienced 39 tornadoes with estimated Enhanced Fujita (EF) scale categories 4
(winds 166-200 mph) to EF 5 (winds greater than 200mph). More than 14,000 homes were
destroyed, 2,200 people were injured, and 240 individuals were killed (*“National Oceanic
and Atmospheric Association (NOAA) Tornadoes — annual 2011; NOAA National Climatic
Data Center,” 2012).

The goal of the current study was to better understand the associations among parent-,
adolescent-, and family-level outcomes post-disaster using a cascade model. This approach
allows for the interrelations among these constructs to be modeled both longitudinally and
concurrently. It was hypothesized that those who experience greater disaster exposure would
report more post-disaster parental distress, adolescent PTSD symptoms, and poorer parent-
child conflict and communication (Hypothesis 1). This hypothesis is consistent with
previous findings that severity of disaster exposure is associated with adolescent PTSD (e.g.,
Green et al., 1991). It is also consistent with previous findings suggesting that at a cross-
sectional level, disaster exposure severity is associated with more negative individual- and
family-outcomes (e.g., Uttervall et al., 2014). It was also hypothesized that more parental
distress and adolescent PTSD symptoms would be associated with higher levels of the other
construct over time (Hypothesis 2). This hypothesis is consistent with previous findings
suggesting that there is a longitudinal social transmission of PTSD symptoms from parent to
child (e.g., Green et al., 1991). To our knowledge, this study is the first to examine the
longitudinal relations among parental distress and adolescent PTSD symptoms, and parent-
child conflict and communication post-disaster. Therefore, we did not predict specific
directions of associations for the associations between parent-child conflict and
communication and parent distress/adolescent PTSD (Exploratory Analyses).
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A targeted address-based sampling (ABS) method, using a sampling of addresses from a
nearly universal listing of mail delivery locations, was used. Using household addresses
available in the Computerized Delivery Sequence File (CDSF), maintained by the US Postal
Service, individuals were targeted in geographic regions affected by these tornadoes.

Inclusion and Exclusion Criteria

Procedure

Measures

Families living at addresses for which phone numbers could be ascertained were contacted
via phone and screened for the presence of a child between ages 12 and 17, English
language proficiency, and internet access. If multiple adolescents ages 12 to 17 resided in the
home, the individual whose birthday was most recent was chosen as a way of randomly
selecting one adolescent participant in each home. Present study analyses were limited to
individuals present for the tornadoes. Of the 2,000 adolescents in the larger study, 1,271
individuals were included in current study analyses, as they were present at the time of the
tornados, and they had non-missing values on predictors/covariates required for the data
analyses. Of the 1,271 included, 73% came from Alabama. See Table 1 for tests of
differences between the 1,271 adolescents included in and the 729 excluded from analyses
(standard guidelines for effect sizes, Cohen’s ¢ 0.2 = small, 0.5 = medium; Cramer’s /0.1
=small, 0.3 = medium; Cohen, 1992). Those who were included were more likely to be
male, and more likely to be in families experiencing less severity of disaster exposure,
higher income, and poorer conflict-communication at the second time point. Notably, all of
these significant differences were small effects. There were no significant differences on any
other study variables, including age, race, alcohol use, depression, number of prior traumas,
adolescent PTSD symptoms or parent distress at any time points, or parent-child conflict-
communication at the first or third time points.

This study was approved by the Institutional Review Board at the Medical University of
South Carolina. APA ethical standards in treatment have been adhered to. Recruitment
procedures for this larger project are described in detail elsewhere (Ruggiero et al., 2015).
Caregivers were eligible for the study if they were the guardian of an adolescent aged 12 to
17 years and had internet access in their home. Participants were interviewed by phone at a
first time point (on average 8-months post-disaster), as well as at a second time point (12-
months post-disaster) and also at a third (20-months post-disaster). Additionally, families
were exposed to one of three web-based interventions between the first and second time
points. During the baseline telephone interview, caregivers provided consent, and
adolescents provided assent.

Demographics.—Age (range 12-17), gender (girls coded as 0 and boys coded as 1), and
race were assessed at the first time point. Participants self-identified as Caucasian, African-
American or another race. Because of the very small percent of those reporting that they
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identify as another race, the covariate race was dichotomized to capture whether individuals
were Caucasian or African-American/Other (Martin, Brechbiel, Chaney, Cremeens-
Matthews, & Vail-Smith, 2016). Total household income was also assessed at baseline.
Caregivers indicated the family’s total household income at baseline into one of seven
categories, ranging from 0 (under $10,000) to 6 (over $100,000).

Adolescent Symptoms of PTSD.—The PTSD module from the National Survey on
Adolescents (Kilpatrick et al., 2003) was used to assess whether or not (yes/no) 17 DSM-IV
PTSD symptoms (e.g., “feeling on guard or very watchful?”’) were present at all three-time
points. For these analyses, the sum of PTSD symptoms in the past month at all three time
points was used (eight-months post-tornado: possible [i.e., range for scale in population] and
actual range [i.e., range for scale in this dataset]: 0-17 and 0-15; Cronbach’sa.: .83; 12-
months post-tornado: possible and actual range: 0-17 and 0-15; Cronbach’s a.: .86; 20-
months post-tornado: possible and actual range: 0-17 and 0-14; Cronbach’sa.: .87). Higher
scores indicated more PTSD symptoms.

Adolescent Alcohol Use.—Using one item from the National Survey of Adolescents
(NSA) substance abuse module, which has demonstrated good construct validity (Kilpatrick,
Acierno, Resnick, Saunders, & Best, 1997), adolescents reported on the number of days they
consumed alcohol in the past month (range: 0-15). Higher scores indicated more past month
drinking days.

Adolescent Depressive Symptoms.—Adolescents reported their depressive symptoms
using the NSA Depression module (Kilpatrick et al., 2003). Of the nine items to be included
in this scale, three overlapped with those on the NSA PTSD Scale (i.e., trouble
concentrating, problems sleeping, loss of interest in activities). These items were omitted,
and a sum score of the remaining six items was created (range: 0-6; Cronbach’s a.: .80).
Higher scores indicated more self-reported depressive symptoms.

Severity of Tornado Exposure.—At the first time point, caregivers reported whether or
not (i.e., yes/no) they were physically injured by the tornado, were concerned about the
safety of others, or experienced damage to their home, furniture, sentimental objects,
vehicles, pets, land, or any other item not mentioned (i.e., nine items). On average,
caregivers reported experiencing two items from this list during/after the tornado (possible
and actual range: 0-9; Cronbach’s a.: .70). Higher scores indicated more disaster severity.
This measure was developed for this study, but severity of trauma exposure is a potent
predictor of post-trauma symptoms (Lonigan et al., 1994; Thabet & Vostanis, 1999).

Prior Trauma Exposure.—Adolescents reported at the first time point whether (yes/no)
they had experienced traumatic events, including a serious accident; another disaster;
physical, sexual, or some other type of assault; seen a family member hurt badly, or seen
someone in town be hurt badly (i.e., total of five items). On average, adolescents reported
experiencing one other trauma in their lifetimes (possible and actual range: 0-5). Higher
scores indicated more prior potentially traumatic events. Cronbach’s a for this scale was .46;
we include this value to be as consistent as possible with our reporting of reliability
information for the other variables. Yet, it is not expected that such trauma items will
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produce correlations that will result in informative internal reliability values. These
questions were adapted from the Traumatic Life Events Questionnaire, which has shown
good predictive validity (Kubany et al., 2000).

Parent Distress.—At all three time points, parents reported on their distress using six
items from the Kessler-6 Psychological Distress Scale [K6; (Kessler et al., 2002)]. This scale
assesses self-reported distress in the past month (e.g., how much of the time did you feel so
sad nothing could cheer you up?). Sum score composites were created at each of the three
time points (eight-months post-tornado: possible and actual range: 0-24; Cronbach’s a.: .85;
12-months post-tornado: possible and actual range: 0-24; Cronbach’s a.: .84; 20-months
post-tornado: possible range: 0-24, actual range: 0-20; Cronbach’s a.: .81). Higher scores
indicated greater self-reported parent distress.

Parent-Adolescent Conflict and Communication.—Adolescents reported on their
relationship with their parent/caregiver that participated in the study. At all three time points,
adolescents were administered 20 (yes/no) items from the Conflict Behavior Questionnaire
[CBQ; (Prinz, Foster, Kent, & O’Leary, 1979)] that ask about their relationships with their
caregiver (e.g., “parent listens to me”).

Intervention Group.—Parents and adolescents who were interviewed at the first time
point were asked to participate in activities within an online web portal. Families were
randomly assigned to one of three conditions: 1). An evidence-based behaviorally-focused
web-based intervention (B1), which involved parents and adolescents participating in
modules that provided psychoeducation about the impact of trauma, 2). 7he behavioral
intervention + parent self-help (Bl + self-help), which was identical to the behaviorally-
focused intervention condition except that parents were also provided behaviorally-focused
skills to improve their own mental health symptoms, and 3). Assessment only in which no
feedback was provided. Those in the active conditions showed improved PTSD and
depressive symptoms, compared to the assessment only condition, in a previously published
study using this dataset (Ruggiero et al., 2015). Two dummy variables were created and
included as covariates in analyses to compare the Bl condition to the assessment only
condition and the BI + self-help condition to the assessment only condition.

Statistical Analyses

To examine the structure of parent-child conflict-communication items within and across the
time points, confirmatory factor analyses were conducted. To test the main substantive
questions posed in this study, an autoregressive, cross-lagged model was developed and fit to
the longitudinal response data, using the Weighted Least Squares Mean and Variance
Adjusted (WLSMV) estimator. Both the measurement portion of the analyses and structural
equation modeling were conducted in Mplus Version 7 (Muthen & Muthen, 2010). Of the
1,271 individuals included in the data analyses, 1,045 (82.2%) were retained at the second
time point (i.e., 12-months post-disaster, which was 4 months after the first time point) and
519 (40.8%) were retained at the third time point (i.e., 20-months post-disaster, 12 months
after the first time point). Missing data on endogenous variables were estimated as a function
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of the observed exogenous variables under the missingness at random assumption (Schafer
& Graham, 2002).

Factor Analyses of Parent-Child Conflict-Communication Items.—Separate
confirmatory factor analyses (CFA) were carried out for the 20 items in the parent-child
conflict-communication inventory at each of the three time points to evaluate the
dimensionality of the measurement structure. Consistent with prior research examining the
unidimensional structure of the binary parent-child conflict-communication (e.g., Andrews,
Hops, Duncan, 1997; Fuligni, 1998), a single common factor adequately accounted for the
associations among the 20 parent-child conflict-communication items at each of the three
time points (time point 1: CFl = 0.97, RMSEA = 0.04 [ C/: 0.041-0.05]; time point 2: CFI =
0.98, RMSEA = 0.05 [Cf: 0.04-0.053]; time point 3: CFI = 0.97, RMSEA = 0.05 [C/:
0.043-0.058]). One item, item number two, was found to function relatively poorly
displaying weak discrimination (i.e., a relatively small factor loading) when defining
individual differences on the parent-child communication-conflict latent scale. This item
(“We end arguments calmly”) was dropped from further modeling.

To evaluate the equivalence of the single factor parent-child conflict-communication
construct defined by the 19-item set across the 3 time points, measurement invariance (Ml)
testing was conducted. The details of the longitudinal measurement invariance testing can be
found in Appendix A.

Data Analytic Plan for Testing Cascading Effects.—To test the specified study
hypotheses, a cascade model (Masten et al., 2005) was developed and fitted to the
longitudinal data. Autoregressive paths (i.e., regressing a downstream variable assessed at a
later point in time on the same variable assessed at an earlier time point) for each of the
constructs were included. The autoregression coefficient and its effect size is a type of
“stability” index indicating how predictive individual differences assessed at one point in
time are of the same variables assessed at a later point in time. Cross-lagged paths (i.e.,
regression a downstream variable at a later point in time on a different construct at an earlier
time point) for each of the constructs were also modeled. The robust limited information
WLSMV estimator was used to obtain parameter estimates. After estimating the full cascade
model, additional restrictive model tests were carried out to determine whether all auto-
regressive and cross-lagged paths were needed. These tests fixed the respected paths to zero
one at a time to examine the overall changes in fit.

Building on the established invariant measurement model, severity of disaster exposure was
added as an exogenous predictor of parent distress, adolescent PTSD symptoms, and parent-
child conflict-communication at the first time point. Covariates were included when testing
all of the paths predicting parent distress, adolescent PTSD symptoms, and parent-child
conflict-communication at all time periods, regardless of their statistical significance. Figure
1 depicts the application of the cascade model to test our research questions.
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Results

Descriptive Statistics

Table 2 provides the descriptive summary of the zero-order correlations among the primary
model variables. In terms of zero-order correlations, greater disaster exposure was associated
with more parental distress and more adolescent PTSD symptoms at the first time point.
Higher levels of parental distress, adolescent PTSD symptoms, and more parent-child
conflict-communication at the first time point were all associated with higher levels of these
constructs at the second time point. Higher levels of parental distress, adolescent PTSD
symptoms, and more parent-child conflict-communication at the second time point also
tended to be associated with higher levels of these constructs at the third time point. In terms
of descriptive information for study covariates, the mean age of participants was 14.54 years,
with 48.1% of participants being female. Participants were 71.6% Caucasian, 24.9%
African-American, and 3.5% Other. On average, individuals had experienced 1.06 prior
traumas, meaning they had experienced about one traumatic event prior to experiencing this
tornado. Individuals reported drinking alcohol on 0.15 days in the past month, meaning they
reported using alcohol less than once day per month. On average, individuals experienced
0.45 depressive symptoms, meaning about one out of every two people reported one of these
symptoms. On average, families reported ~$40,000-$60,000 a year for income.

Final Study Model

Several nested restrictive models were specified and tested to evaluate central directional
path features of the cascade model. First, a model with all six of the autoregressive path
coefficients set to zero was fit. Second, a model with all 12 cross-lagged paths set to zero
was also fit. The full restricted autoregressive model would not converge even after
increasing the number of iterations, which was due to attempting to constrain the strong
autoregressive parent-child conflict-communication factor pathways to zero. Nevertheless, a
model in which parent distress and adolescent PTSD symptoms autoregressive paths were
set to zero did converge. The Xz difference test, comparing this model the full cascade
model, produced a statistically significant x 2 difference test (AX2(4) =684.8, p<.001, ACFI
=.018, ARMSEA = .004), indicating that the autoregressive paths are a central feature of the
model. Likewise, the XZ difference test was also statistically significant for the model fixing
all the cross-lagged parameters to zero (AX2(12) =57.9, p<.001, ACFI =.004, ARMSEA
=.001), indicating that at least some of the cross-lagged paths are needed.

The final study model included covariates in all paths predicting parental distress, adolescent
PTSD symptoms, and parent-child conflict-communication at all three time points. Over and
above covariate effects, all stability paths across all three constructs were positively and
significantly associated. Additionally, greater severity of disaster exposure was associated
with increased parental distress and more adolescent PTSD symptoms at the first time point.
Higher levels of initial parental distress were associated with more adolescent PTSD
symptoms at the second time point. Initial adolescent PTSD symptoms predicted more
parent distress and parent-child conflict-communication at the second time point. Parent-
child conflict-communication at the first and second time point were associated with
adolescent PTSD symptoms at the second and third time points, respectively. Of note, parent
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distress and parent-child conflict-communication were not associated with each other in
either direction at any time points. The final study model showed good fit to the data: CFI
=.97 and RMSEA = .01 (95% CI: .01-.014). A2 values provide a common metric indexing
the percent of the total variance accounted for in an outcome variable by all predictors that
have an asymmetric arrow pointing at it. Specifically, the /2 for parent distress, adolescent
PTSD symptoms, and parent-child conflict-communication were .27, .49, .20

(1), .53, .29, .75 (2), and .60, .46, and .76 (3) at the first second and third time points,
respectively. For example, all predictors together explained 27% of the variance in parent
distress at the first time point. Standardized betas and the standard errors for the coefficients
for the final model results are presented in Tables 3 and 4. See Figure 1 for significant,
hypothesized effects for the final study model.

In terms of notable covariate effects, family income was a significant predictor of parental
distress at the first two time points, such that those with higher incomes reported less parent
distress. Additionally, depressive symptoms predicted parent distress at the first and third
time points, adolescent PTSD symptoms at all time points, and parent-child conflict-
communication at the first time point. Specifically, more depressive symptoms were
predictive of more parent distress, more adolescent PTSD symptoms, and poorer parent-
child conflict-communication. Adolescent alcohol use was largely not associated with
constructs of primary interest at any time point, with the exception of baseline adolescent
PTSD symptoms. Specifically, those consuming more alcohol also reported more PTSD
symptoms at baseline.

Post-hoc, Supplemental Analyses

Although we view alcohol and depression as key covariates, given their associations with
PTSD in the larger literature, we wanted to determine to what extent their inclusion in the
model contributed to the findings of the original specification. Of note, all key findings
remained the same, with one exception. Specifically, while greater disaster severity was
significantly associated with more adolescent PTSD symptoms at baseline initially (o < .05),
this effect fell below the conventional p-value cutoff level when alcohol use and depression
were omitted (p = 08). Thus, this effect is weakened when the partial associations between
depression and alcohol use with PTSD are not considered.

Discussion

The current study used a dynamic cascade conceptualization to examine the associations
among disaster exposure, parental distress, adolescent PTSD symptoms, and parent-child
conflict-communication in a sample of disaster-exposed youth. Our hypotheses were
partially supported. The dynamic cascade approach helped explicate findings regarding post-
disaster adolescent mental health.

The first hypothesis stated that greater disaster exposure would be associated with more
parental distress, adolescent PTSD symptoms, and poorer conflict-communication at
baseline. Although we cannot discern the direction of effect, as hypothesized, disaster
exposure was significantly associated with parental distress and adolescent PTSD
symptoms. Yet, there was no association between disaster exposure and parent-child
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conflict-communication (see Table 3, Figure 1). This finding is perhaps because post-trauma
reactions are impacting each member of the family individually and have not yet disrupted
conflict-communication, as individuals may be pooling resources to support the family.
Indeed, some findings indicate improved adolescent-caregiver relations following disaster
(Uttervall et al., 2014). Although others find post-disaster families report more conflict,
irritability, and withdrawal (McFarlane, 1987), this study did not include measures of
offspring mental health in their models, so it may be that the impact of disaster on conflict/
less communication is explained by child symptomatology. Our findings underscore the
importance of including measures at the parent-, youth-, and family-level of analysis.

The second hypothesis involved testing whether more adolescent PTSD symptoms were
associated with subsequent adolescent PTSD symptoms, and, conversely, whether more
parental distress was associated with subsequent parental distress, across all three
timepoints. More parental distress at the first time point was associated with more adolescent
PTSD symptoms at the second time point, and greater adolescent PTSD symptoms at the
first time point were associated with more parental distress at the second. Yet, neither
construct predicted the other between the second and third time points (see Tables 3 and 4,
Figure 1). The effect of parent distress on adolescent PTSD is consistent with prior work
finding that parents’ functioning post disaster impacts adolescent PTSD symptoms (Green et
al., 1991; Hafstad et al., 2010), and that improving parent mental health has positive, distal
effects on child behavior (Neece, 2014). The effect of adolescent PTSD on parent distress is
consistent with work suggesting that child psychopathology exerts significant effects on
parental mental health functioning (Raposa, Hammen, & Brennan, 2011), although the body
of research focusing on child effects on parent mental health is much smaller. Based on these
findings, it appears that these inter-relations are most pronounced more soon after disaster. It
may also be that the associations between parent distress and adolescent PTSD symptoms
weaken over time because individuals adopt various coping strategies (e.g., either active
such as seeking out new sources of support, or passive, such as avoidance) in an attempt to
adapt to their new circumstances.

Findings from the exploratory analyses indicated that poorer parent-child conflict-
communication prospectively predicted more adolescent PTSD symptoms at both time
points, and that adolescent PTSD symptoms at the first time point predicted parent-child
conflict-communication at the second time point (see Tables 3 and 4, Figure 1). This work
adds to a small cross-sectional (Bokszczanin, 2008) and longitudinal literature (Boney-
McCoy & Finkelhor, 1996) finding that parent-child relationships impact adolescent PTSD
symptoms following disaster and interpersonal trauma, respectively. To our knowledge, there
are no studies to date examining the prospective impact of adolescent PTSD symptoms
following disaster on family level constructs. Thus, our findings add to work suggesting that
the mental health of adolescents impacts their relationships they have with their caregivers,
and that adolescent mental health and adolescent-caregiver relationships reciprocally
influence one another following disaster.

Of note, parent distress and parent-child conflict-communication were not associated with
one another at any time points (see Tables 3 and 4, Figure 1). As these constructs were
significantly associated with one another in the zero-order correlations (see Table 2), it may
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be that their inter-relations are better explained by adolescent PTSD symptoms post-disaster
and/or covariates. More research is warranted examining the associations between parent
symptomology, distress, and parent-child conflict-communication, particularly taking into
account additional pre-disaster risk factors (e.g., anxiety symptoms, health status; Cao,
Jiang, Li, Lo, & Li, 2013; McDermott & Cobham, 2012).

In terms of covariate effects, individuals who reported more depressive symptoms reported
more PTSD symptoms. Individuals with more depressive symptoms also had parents who
reported more distress, and who reported poorer parent-child conflict-communication (see
Tables 3 and 4). These findings extend prior work (Goenjian et al., 2005; Vrana &
Lauterbach, 1994) by suggesting that depression is a risk factor for future PTSD symptoms
and parent distress. Additionally, adolescents with more depressive symptoms at the first
time point had parents reporting poorer parent-child conflict-communication also at the first
time point. Yet, as this effect did not extend to later time points, it is unclear how robust this
effect is. Additionally, those with higher reported family incomes had parents reporting less
distress. It may be that financial resources serve to buffer the effect of a stressor on parent
mental health, but because we do not have longitudinal data on family income, we cannot
confirm the direction of this effect. More research in this area is needed to further clarify
these associations.

Strengths, Limitations, and Implications

This study has several important strengths. First, it utilized a cascade methodology, meaning
that constructs are measured at multiple time points, improving our ability to understand the
relative strength of these interrelations across time. We incorporated measures of parent-,
adolescent-, and family-level symptomatology, to test whether these interrelated, but unique
factors may impact the other areas of functioning. Because post-disaster associations were
examined, we are more confident that pre-disaster risk factors were not driving the
associations between trauma exposure and parent, adolescent, and conflict-communication.

Despite methodological strengths, limitations are important to note. Although PTSD
symptoms since the baseline interview were assessed, these symptoms may not be a direct
result of the tornado. Second, although parents reported on their distress and the severity of
disaster exposure experienced by the family, adolescents reported on conflict-
communication and PTSD symptoms. There may be shared reporter bias between severity of
disaster and parent distress, and adolescent PTSD symptoms and parent-child conflict-
communication. The larger study did not collect data on youth report of severity of exposure,
so it is not possible to compare parent and youth perception of disaster severity. One
potentially unmeasured confounder is parent PTSD status (or other psychopathology).
Specifically, it may be that parents with PTSD, for example, perceived greater disruption
following the disaster, were more likely to create/escalate conflictual situations and
withdraw from adolescents, as well as pass on some inherited vulnerability for adolescent
PTSD. Although parental distress and PTSD are likely related, because we did not measure
parent PTSD, we unfortunately cannot rule out this explanation. More work is needed to test
this alternative explanation. In addition, the current study included reports from adolescents
and one parent/caregiver who participated in the study. It is possible that interactions
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involving the unmeasured parent may have impacted the processes being studied.
Additionally, the initial time point was 8 months after the tornado. It is certainly possible
that the associations among study constructs would have been stronger had the study began
closer in time to the disaster. In addition, these findings may not generalize to studies of
other types of disaster exposure. Additionally, as there was considerable overlap in the ages
of adolescents at the different assessments, we are unable to discuss how these constructs are
associated for individuals across specific age ranges. The current study only examined
individual- and family-level factors, and did not consider the social community and other
collective-level events or impacts. There is innovative research now examining social
networks within the study of disasters (e.g., Brewin, Andrews, & Valentine, 2000; Norris et
al., 2008; Varda, 2009; Wind & Komproe, 2012), and future work would benefit from
examining these individual- and familial-level factors within the context of the community
and other collective-level factors. Finally, while it is possible that in addition to the mean
levels of these constructs being associated across time, intercept and growth rate in these
parameters may also be interrelated.

This study helps to clarify the associations between parent distress, adolescent PTSD
symptoms, and conflict-communication following a natural disaster. In particular, severity of
tornado exposure has adverse effects on parent distress and adolescent PTSD symptoms, and
parent distress and adolescent PTSD impact one another within the first year after a disaster.
While adolescent PTSD symptoms only impact parent-child conflict-communication within
the first year, family functioning predicts adolescent PTSD symptoms up to 20 months later.

Results of this study suggest that, eight to 20 months following a natural disaster, efforts
aimed at providing tangible supplies and supports (e.g., housing, food, transportation, and
essential possessions) to those who have experienced greater exposure may be beneficial at
reducing parents’ distress and adolescent PTSD symptoms. These findings bode well for
non-immediate disaster relief efforts. Results also suggest possible revisions to existing
interventions that already exist for post-disaster communities (e.g., Jose, 2019; Kar, 2009),
for example, providing instruction for parents regarding ways to manage their own distress
and thus possibly help to reduce the likelihood that their children are aware of the distress
they themselves are experiencing. Such proposed changes to existing interventions may
enhance treatment effects related to reducing parent and adolescent post-disaster stress
responses.

Conclusions

These findings have important substantive and methodological conclusions. First, the results
highlight the inter-related nature of parent distress, adolescent PTSD symptoms, and parent-
child conflict-communication. Interestingly, the associations between parent and adolescent
functioning, and adolescent functioning and parent-child conflict-communication were
stronger than those between parent functioning and parent-child conflict-communication.
Additionally, the impact of severity of disaster exposure was most detrimental for adolescent
and parent functioning, and was not associated with parent-child-conflict-communication.
Finally, as this study employed a longitudinal design, measuring multiple constructs on three
occasions, one has more confidence that there are temporal relations among study
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constructs. Additional work investigating the aftermath of natural disasters would benefit
from the use of this cascade methodology so that the unique and prospective associations at
these different levels of analysis (i.e., parent, child, parent-child relationship) can be
determined.
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Appendix A

An important set of parameters in the full longitudinal cascade model are the autoregressive
paths between the same variables and constructs at the different assessment waves. To be
able to interpret these autoregressive effects unambiguously, it is important that the
constructs are being equivalently defined at each of the different assessments. Because the
conflict-communication construct was modeled as a latent common factor, it was possible to
evaluate measurement invariance (MI). Because all the conflict-communication indicator
variables were coded as binary (0 = no, 1 = yes), only a joint test of both weak/metric (factor
loadings) and strong/scalar (item thresholds) invariance could be assessed (Liu et al., 2017).
Both forms of measurement invariance should hold to be assured that individiual differences
for the conflict-communication latent factor are defined in the “same way” at each time
point. If MI cannot be demonstrated, the interpretation of the autoregressive coefficients can
be compromised due to confounding introduced by the non-invariance characteristics of the
measurement models.

An initial baseline model was fit allowing all factor loadings and item thresholds (one per
conflict-communication indicator) to be freely estimated for each of the factor indicators at
each of the three time points. The necessary factor model identification specifications were
satisfied by fixing the factor mean and variance to 0 and 1, respectively. This adjustment
allows for a full invariance test of the item factor loadings, which is not possible if the factor
model identification is specified by fixing one of the factor loadings at each time point to 1.
Correlations among the residuals for the same item across the three waves were allowed. In
this application, strict Ml (i.e., forcing the item uniquenesses to be invariant for the same
items at the different time points) was not tested. Since item uniquenesses in theory are
made up of both reliable item-specific variance as well as random measurement error,
forcing invariance on these components of the measurement model is extreme and very
restrictive and only makes sense in certain types of applications (e.g., when such
measurement models are used to make high stakes decsions such as admitting students in to
college or job hiring situations). For purposes in this application to assure that the
autoregressive paths could be interpreted as predictive effects of the “same” construct at
different time points, tests of metric/weak and strong/scalar invariance were adequate.

The baseline joint longitudinal model for the parent-child conflict-communication factor at
the 3 different time points fit the data well (CFI = 0.98, RMSEA = 0. 016 (95% CI: 0.014-
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0.018)). To test for invariance of the 19 parent-child conflict-communication items across
the three time points, the following restrictive constraints were imposed. All factor loadings
and item thresholds were forced to be equal for each item. Factor means, variances and
scaling factors for the second and third time points were allowed to be freely estimated. This
specification provides estimates of any mean and variance differences at time points 2 and 3
compared to the fixed 0 and 1 mean and variance at the first time point. This specification
isolates and removes possible confounding due to non-invariance functioning in the
measurement model (i.e., factor loadings and item thresholds) part from legitimate changes
in the common factor means and variance as well as from differences in the underlying
unobserved response liabilities used to obtain estimates of the single thresholds for each of
the binary indicator items. A deifference test appropriate for the limited information
WLSMV estimators in Mplus was used to evaluate this restricted M1 model testing the joint
invariance of the factor loadings and thresholds (AX2(34) =37.5, p=0.3138, CFI = 0.98,
RMSEA = 0. 016 (95% CI: 0.014-0.018)). Based on these MI restrictive model test results,
there was no statistical evidence indicating that the parent-child conflict-communication
common factor was being differentially defined due to change in the measurement properties
(i.e., factor loadings and item thresholds) at the three different time points.
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Highlights

. Families enduring more severe disasters had family members with more
distress/PTSD.

. Following a disaster, there was an association between parental distress and
adolescent PTSD.

. There was an association between family conflict/communication and
adolescent PTSD.

. Family conflict/communication and parent distress were unrelated.
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Fig. 1.

Final study model.

Note. Solid black lines indicate significant effects (*p<.05, **p<.01, ***p<.001); non-
significant effects among primary study variables are omitted for ease of presentation.
Additionally, effects of covariates (i.e., adolescent age, race, gender, treatment, number of
traumatic events, household income, adolescent alcohol use and depressive symptoms) and
inter-correlations of main constructs within time were included, though not displayed here.
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