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Abstract

Objective—Given the millions of children who experience potentially traumatic injuries each
year and the need to maximize emotional and physical health outcomes following pediatric injury,
the current study examined the individual and collective contributions of the malleable variables of
appraisals and coping in predicting PTSS in children following injury.

Method—This study combined data from three prospective investigations of recovery from
pediatric injury (V= 688), in which children ages 8-17 years were recruited shortly after an injury
(within 4 weeks). At baseline (T1), children completed measures of their threat appraisals of the
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injury event and PTSS. Six to twelve weeks later (T2) children completed a measure of coping and
PTSS. Finally, PTSS was assessed again 6 months post-injury (T3).

Results—Structural equation modeling analyses provide evidence that appraisals and coping
contribute to PTSS. Further, results suggest that escape coping mediates the relationship between
threat appraisals and PTSS.

Conclusions—Early interventions designed to prevent or reduce PTSS after pediatric injury
may be more successful if they primarily target modifying escape coping behaviors. To best
inform clinical practice, future research should examine factors influencing the development of
children’s appraisals and coping behaviors in the context of potentially traumatic events.
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Twenty million children and adolescents incur injuries annually in the United States, leading
to 8.7 million emergency department visits and 241,000 inpatient admissions (Grossman,
2000). Following injury, many youth experience emotional and functional impairment such
as new fears, mood changes, or decreased quality of life (Holbrook et al., 2005; Landolt,
\Vollrath, Gnehm, Sennhauser, 2009; Zatzick et al., 2008). Of particular concern, 16-19% of
youth with injuries develop significant posttraumatic stress disorder symptoms (PTSS),
which can persist for months to years (Kahana, Feeny, Youngstrom, & Drotar, 2006;
Kassam-Adams, Marsac, Hildenbrand, & Winston, 2013). For a diagnosis of posttraumatic
stress disorder (PTSD), youth must be exposed to a potentially traumatic event (e.g., injury
and medical care) and report symptoms of re-experiencing or intrusion, avoidance, arousal,
changes in mood or cognitions, and impaired functioning (American Psychiatric
Association, 2013). Significant posttraumatic stress symptoms (PTSS), regardless of PTSD
diagnostic status, are linked to negative outcomes in youth including poorer physical (e.g.,
somatic complaints), social (e.g., limitations in activities), and emotional functioning (e.g.,
sadness) (Holbrook et al., 2005; Stoddard & Saxe, 2001). Predictors of significant PTSS in
youth after injury include prior trauma, sex, parental distress, social support, pre-existing
psychopathology, and distress during and immediately after the event (Gerring et al., 2002;
Kassam-Adams & Winston, 2004; McLaughlin et al., 2012). The high prevalence and
impact of PTSS for youth with injuries necessitates research to more thoroughly understand
the development of PTSS to inform preventive interventions.

To examine factors contributing to the development and persistence of PTSS following acute
medical trauma, Marsac and colleagues (2014) proposed a biopsychosocial theoretical
model focusing on the role of peri-trauma processes during acute medical events. In this
model, biological, psychological, and social factors before (pre-), during (peri-), and after
(post-) the medical event have independent and interactional relationships that influence the
development and maintenance of PTSS. Three of the central psychological constructs for
understanding persistent PTSS highlighted by this model are child PTSS cognitive
appraisals, and coping in the peri-trauma period (See Figure 1 and Marsac et al. (2014) for a
full description of this model). Examining these psychological components via prospective
studies of injured children can support identification of malleable peri-trauma variables (e.g.,
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cognitive appraisals, coping) during injury and the early stages of recovery. Improved
understanding of appraisals and coping may lead to more effective interventions to prevent
the development of or lessen existing PTSS.

Folkman and Lazarus were the first to propose that cognitive appraisals play a substantial
role in shaping the ways in which individuals engage in coping behaviors in the face of
stressful events (Folkman & Lazarus, 1985; Lazarus, 1991; Lazarus & Folkman, 1984).
Specifically, they posited that a primary appraisal occurs immediately upon exposure to a
stressor, when an individual interprets the event as threatening. Using information collected
during the primary appraisal process, the individual selects a coping technique (Folkman &
Lazarus, 1985). Similarly, information processing models of anxiety and traumatic stress
apply this appraisal process to the development of PTSS, such that threatening appraisals of
the traumatic event (in this case, injury) can lead to behavioral strategies (e.g., avoidance)
that directly contribute to PTSS and/or prevent the development of longer-term realistic and
adaptive appraisals (Ehlers & Clark, 2000; Meiser-Stedman, 2002). These models have been
expanded from adults to children, with consideration of possible developmental changes in
how children encode and resolve trauma memories (Dalgleish, Meiser-Stedman, & Smith,
2005; Meiser-Stedman 2002; Ponnamperuma and Nicolson, 2015; Salmon & Bryant 2002).
For example, one investigation found global negative appraisals (i.e., how they experienced
their worst events in the past month) to be the best predictor of PTSS in adolescents who
experienced multiple traumas resulting from a tsunami, explaining 22% of the variance in
concurrent PTSS (Ponnamperuma & Nicolson, 2015). Hitchcock and colleagues (2015) also
identified a strong role for appraisals (i.e., disturbing and permanent change/ feelings of
fragility/believing the world to be scary post-trauma exposure) of a single incident trauma
and its consequences in predicting PTSS in youth: Appraisals mediated the relationship
between social support and PTSS. In examining specific types of appraisals in youth with
injuries, perception of threat, negative appraisals about vulnerability to future harm, and
negative interpretation of intrusive memories and rumination are related to worse emotional
health (Bryant, Salmon, Sinclair, & Davidson, 2007; Ehlers, Mayou, & Bryant, 2003;
Stallard & Smith, 2007).

The way in which a child copes with his or her injury is likewise related to PTSS, however
the exact nature of this relationship remains unclear (Landolt, Vollrath, & Ribi, 2002;
Stallard, Velleman, Langsford, & Baldwin, 2001; Zehnder, Prchal, Vollrath, & Landolt,
2006). While a number of classification schemes for coping exist, here we focus on control
coping (i.e. engaging in behaviors to address the problem or feelings associated with the
problem: cognitive restructuring, problem-solving, social support, relaxation) versus escape
coping (i.e., engaging in behaviors in an attempt to avoid the problem: distraction, social
withdrawal, self-criticism, blaming others, wishful thinking, resignation, emotional outburst;
Cheng & Chan, 2003). For example, after a motor vehicle crash, children who met criteria
for a PTSD diagnosis used more coping strategies overall (particularly avoidant/escape
strategies) than children without PTSD (Stallard et al., 2001). Other investigations have
found a weak relationship between use of active and support-seeking coping and PTSS
among children with an injury or new illness, whereas use of religious coping predicted
fewer PTSS one year later (Landolt et al., 2002; Zehnder et al., 2006). Only one study has
examined the relative associations of appraisals and coping with concurrent PTSS in injured
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children; life threat, injustice, and permanency of change appraisals and negative cognitive
coping (rumination, suppression, distraction) together accounted for 64% of the variance in
PTSS 8 months after injury (Stallard & Smith, 2007). Thus, while research consistently
identifies a relationship for overall coping and PTSS, there is variability in how specific
types of coping relate to PTSS. To our knowledge, there have been no investigations of how
appraisals and coping during peri-trauma independently and together predict future PTSS.

Current Study

The goal of the current study was to fill this gap in the literature by investigating threat
appraisals and coping during the peri-trauma period and examining their independent
contributions and interplay in predicting subsequent significant PTSS in youth recovering
from injury. We hypothesized that 1) children’s threat appraisals during the peri-trauma
period would predict greater PTSS, 2) control coping behaviors would predict fewer PTSS,
3) escape coping would predict greater PTSS, and 4) control and escape coping would
mediate the relationship between peri-trauma threat appraisals and PTSS. Moreover, we
sought to determine the relative contributions of appraisals and coping in predicting PTSS
over time.

Methods

We aggregated data from three prospective studies that shared similar eligibility criteria,
enrollment protocols, and assessment procedures (see below). Study 1 (n = 276) was
designed to identify risk factors for PTSS following pediatric injury resulting from motor
vehicle incidents (Kassam-Adams & Winston, 2004). Study 2 (n = 292) examined the
efficacy of a stepped preventative care intervention for children hospitalized for pediatric
injury (Kassam-Adams et al., 2011). Study 3 (n = 120) recruited children treated for injuries
to assess the impact of informational materials for parents (Marsac, Donlon, Winston, &
Kassam-Adams, 2013). In Studies 2 and 3, no significant group differences emerged on
intervention outcomes; thus, groups were collapsed for analyses presented in this paper.
Participants did not overlap across studies.

Participants

In each study, participants were recruited after seeking medical treatment for injury at a
Level | Pediatric Trauma Center in the northeastern United States. Youth ages 8 to 17 years
with sufficient English language proficiency and cognitive ability to comprehend and answer
questions were eligible to participate. Injuries resulting from family violence or abuse were
excluded. There were no differences in child sex across studies; youth in Study 1 were, on
average, significantly younger (M= 11.3) than those in Study 2 (M= 12.1). Study 1 also had
a higher proportion of Black youth than Studies 2 or 3. See Table 1 for demographic
information.

Procedure

For each of the studies from which the current dataset was derived, children were enrolled
shortly after their injury, typically within several days (up to 4 weeks post-injury).
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Procedures were conducted in accordance with protocols approved by an institutional review
board. Parents or legal guardians provided informed consent, and children provided assent.
At baseline (T1), children and their parents provided demographic information, and children
completed assessments of appraisals of the injury event and PTSS. The T2 (6—-12 weeks)
follow-up assessment included in-person or telephone administration of coping and PTSS
measures. The T3 follow-up assessment included PTSS measures. See Table 2 for an
overview of measures across studies. See Kassam-Adams and Winston (2004), Kassam-
Adams et al. (2011), and Marsac et al. (2013) for more detailed information regarding each
study’s procedures.

See Supplemental Table 1 for internal consistency of measures within and across the studies.

Trauma History

Traumatic Events Screening Inventory (TESI; Studyl)—The TESI is asks for
exposure to 15 types of potentially traumatic events (e.g. violence, hospitalizations) prior to
the current index injury event (National Center for PTSD, 1996). For this study, if either the
child or parent reported one or more prior traumatic events, trauma history was coded as
positive.

Screening Tool for Early Predictors of PTSD (STEPP; Studies 2 and 3)—The
STEPP (Winston, Kassam-Adams, Garcia-Espana, Ittenbach, & Cnaan, 2003) is a brief
measure designed to predict later PTSS. In the current study, one STEPP item was used to
assess trauma history: “Have you/your child ever seen or experienced anything very scary or
terrible? If yes, what?” If either the child or parent endorsed this item, trauma history was
coded as positive.

Appraisals

Coping

Screening Tool for Early Predictors of PTSD (STEPP; Studies 1, 2, and 3)
(Winston et al., 2003)—See above. In the current study, two STEPP items assessed threat
appraisals: “Did you feel really afraid?” (perceived fear) and “Did you think you might die?”
(subjective life threat). Children responded yes or no to each item.

KidCope (Studies 1, 2, and 3)—The KidCope (Spirito, Stark, & Williams, 1988) is a
15-item measure. The KidCope has demonstrated moderate to high test-retest reliability and
moderate associations with other measures of coping in children (Spirito et al., 1988). In the
current study, we applied the factor-structure identified by Cheng and Chan (2003) to create
Escape and Control coping latent variables. To ensure this factor-structure was appropriate,
we conducted a confirmatory factor analysis. Our data demonstrated a reasonable fit to this
model (x2[86, N=688]=192.2, p<.001; CFI=.88; RMSEA=.04).
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PTSD Symptoms (PTSS) Status

The three combined studies did not use a consistent measure of PTSS. Thus, in these
analyses, PTSS status was calculated for each participant at each time point resulting in
dichotomous scores of “presence of significant PTSS” versus “absence of significant PTSS”.
In the measures section below, each measure that was used in determining PTSS status is
described. Following procedures suggested by Kassam-Adams et al., 2012, in cases where
multiple PTSS instruments were administered at the same time point (i.e., Study 1), the most
psychometrically sound and empirically-supported measure was used to determine PTSS
status (i.e., CASQ for T1; CAPS-CA for T3). Given that even subsyndromal PTSS are
associated with functional impairments (Holbrook et al., 2005; Stoddard & Saxe, 2001), in
this study, PTSS status was determined based on criteria described by Winston and
colleagues (2003) (i.e., one moderate to severe symptom from each of the three DSM-IV-TR
categories endorsed).

Clinician-Administered PTSD Scale for Children and Adolescents (CAPS-
CA; Study 1)—The CAPS-CA (Nader et al., 2004) is a semi-structured interview that
assesses DSM-1V diagnostic criteria for PTSD. Interviewers evaluate the frequency and
intensity of each PTSD symptom, and the impact of these symptoms on functioning.
Psychometric data indicate good internal consistency for each CAPS-CA subscale, and
concurrent validity with other measures of PTSD (Newman, McMackin, Morrissey, &
Erwin, 1997).

Child and Adolescent Trauma Survey (CATS) Symptom Scale (Study 1)—The
symptom scale of the CATS is a 12-item brief measure of PTSS severity (March, 1999).
Items are rated on a 4-point Likert-type scale and address the core symptom categories of
PTSD (reexperiencing, avoidance, and hyperarousal). The CATS symptom severity score
correlates highly with other measures of PTSD and clinician assessment. The CATS has
demonstrated excellent psychometric properties (March, Amaya-Jackson, Murray, &
Schulte, 1998).

Child Acute Stress Questionnaire (CASQ; Study 1)—The CASQ [originally
created by adapting the Stanford Acute Stress Reaction Questionnaire (SASRQ; Cardefia,
Koopman, Classen, Waelde, & Spiegel, 2000; Winston et al., 2002)] is an interviewer-
administered questionnaire that assesses PTSS. Items are rated on a 3-point Likert-type scale
and correspond to one of the four Acute Stress Disorder symptom categories. Initial
psychometric data for the CASQ indicate excellent internal consistency, test-retest
reliability, and factor analytical support for construct validity (Winston et al., 2002). The
SASRQ scoring was applied in this sample.

Child PTSD Symptom Scale (CPSS; Studies 2 and 3)—The CPSS (Foa, Johnson,
Feeny, & Treadwell, 2001) is a self-report instrument that yields both a PTSD symptom
severity score and a determination of PTSD diagnostic status. Seventeen CPSS items
correspond to the DSM-IV symptom criteria, rated on a four-point Likert scale (“not at all”
to “five or more times a week™). The CPSS has shown excellent internal consistency, test—
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retest reliability, and convergent validity with structured clinical interview measures of
PTSD (Foa et al., 2001).

Acute Stress Checklist for Children (ASC-Kids; Study 3)—The ASC-Kids
(Kassam-Adams, 2006) is a brief, self-report measure of acute traumatic stress reactions in
youth. It is on based acute stress disorder diagnostic criteria and associated features within
the first month after exposure to a potentially traumatic event. Most items are rated on a 3-
point Likert scale. The ASC-Kids has demonstrated strong test-retest reliability and internal
consistency, as well as concurrent and predictive validity with other traumatic stress
measures (Kassam-Adams, 2006).

Statistical Analysis

See Supplemental Table 2 for descriptive analyses including average time to assessments
and frequencies of participants with a trauma history, significant PTSS, threat appraisals,
and averages of types of coping. Structural equation modeling (SEM) was used to evaluate
the study hypotheses, and test the overall fit of the theoretical model presented in Figure 2.
Data was collected prospectively, over three time points, allowing for analyses to examine
how appraisals and coping predicted PTSS status over time. Data analysis was conducted
using Mplus (Muthén & Muthén, 1998-2011). SEM allowed us to model associations
among both latent and manifest variables. Latent variables included Threat appraisals,
Escape coping, and Control coping. For the appraisal latent variable, scale items were used
as indicators. For the coping latent variables, we created six item parcels, (three for escape
coping, three for control coping). Items within those two constructs were randomly assigned
to each parcel (which is the average of those items). The decision to use item parcels were
guided by multiple rationale. First, relative to individual items, item parcels themselves have
superior psychometric qualities (higher reliability and more likely to be representative of the
underlying construct). Second, the use of item parcels allowed the structural equation model
to focus specifically on evaluating the fit of our theoretical model ((see Little, Cunningham,
Shahar, & Widaman (2002) for more information on the appropriate use of item parcels in
structural equations models). Manifest variables included PTSS status (i.e., presence vs.
absence of significant symptoms) at each time point. We examined the bivariate associations
among demographic variables (i.e., age, sex, trauma history) and each of the variables in the
model. See Supplemental Table 3 for the correlation matrix. These analyses revealed small
but significant positive correlations between age and sex with some of the model variables;
we included these variables as covariates in our structural models.

Due to our use of categorical outcome variables in the model, we selected Weighted Least
Squares for parameter estimation because the conventional estimator, Maximum Likelihood,
requires the assumption of multivariate normality (Olsson, Foss, Troye, & Howell, 2000),
which cannot be met with categorical manifest variables. Overall model fit was evaluated
using three indices: the chi-square statistic, the comparative fit index (CFI), and the root
mean square error of approximation (RMSEA). Values of the chi-square statistic increase
with increasing misfit between a model and the empirical data. Although a non-significant
chi-square is desirable, this statistic is highly influenced by sample size. Thus, other fit
indices are typically examined. The CFl is a widely used relative fit index comparing the fit
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of an independence model (in which all variables are unrelated) to the fit of the theoretical
model. CFI values of .90 or greater are desirable and indicate adequate fit (Hu & Bentler,
1999). Finally, the RMSEA provides a measure of absolute fit between the observed and
model-implied covariance matrices. RMSEA values below .06 are indicative of good model
fit (Hu & Bentler, 1999). We next tested our hypotheses of mediation of coping between
appraisals and PTSS using bootstrapping procedures and the Sobel test for mediation.

As demonstrated in Figure 2, we specified an autoregressive model in which T1 PTSS status
(i.e., presence of significant PTSS vs absence of significant PTSS) predicts T2 PTSS status,
which in turn predicts T3 PTSS status. Latent variables measuring Threat appraisals (T1),
Escape coping (T2), and Control coping (T2) were added to this base autoregressive model
as prospective predictors of PTSS at T3. Conceptually, our model tests whether these
appraisal and coping latent variables predict PTSS status over time while controlling for
previous PTSS (hypotheses 1-3). More specifically, the effect of Threat appraisals at T1 on
later PTSS status was hypothesized to be mediated by coping at T2 (hypothesis 4).

Results suggested that the hypothesized model provided good fit to the data (2[74, /= 688]
=209.62, p<.001; CFl = .90; RMSEA =.052 [90% CI .043 —.060]). All factor loadings
were statistically significant (all pgs < .001), with standardized estimates > .42. Standardized
effects are presented in Figure 2. Threat appraisals and PTSS status at T1 were significantly
associated (= .58, p<.001). Threat appraisals at T1 were also prospectively associated
with Control coping (4= .45, p<.001) and Escape coping (5= .75, p<.001) at T2, with
higher levels of Threat appraisals at T1 associated with higher levels of both Control and
Escape coping at T2. Although Escape coping was in turn predictive of T3 PTSS status (f

= .51, p<.05), Control coping was not (§=-.12, p> .05). We next tested whether Escape
coping significantly mediated the effect of T1 Threat appraisals on T3 PTSS. First, we
removed Escape coping from the model (retaining all other variables) to estimate the direct
effect of T1 appraisals on T3 PTSS (£=.34, p <.05). Next, we tested the indirect effect: The
bootstrapped estimate of the indirect effect was 0.38 (95% CI: 0.059-0.709), p < .05. and the
Sobel test for mediation was significant (z= 2.00, p < .05). See Supplemental Table 4 for
factor loadings, structural paths, and covariance.

Discussion

Many children suffer significant PTSS following pediatric injury (Kahana et al., 2006),
underscoring the importance of understanding factors associated with the development of
persistent PTSS in order to improve preventive interventions. Cognitive and information
processing models have been applied to the development of PTSS, such that appraisals
following a potentially traumatic event can lead to behavioral strategies that directly
contribute to PTSS (Ehlers & Clark, 2000; Meiser-Stedman, 2002). Originally evaluated in
adults, evidence has shown that negative appraisals of a trauma event and one’s reactions to
the traumatic event independently predict long-term PTSD (Ehring, Ehlers, & Glucksman,
2008). Recent evidence has supported the extension of these findings to children (Hitchcock
et al, 2015). However, mechanisms through which appraisal affect PTSS are not yet fully
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articulated. Toward this end, the current investigation evaluated a hypothesized model
involving two potential mechanisms to target for intervention: peri-trauma threat appraisals
and early coping. To our knowledge, this is the first study in children after medical trauma
(in this case, injury) to examine the roles of appraisals and coping independently and
collectively with regards to PTSS over time. Results supported hypothesized relationships as
well as the overall proposed model, with one exception: Control coping was not significantly
associated with PTSS over time. Four primary findings emerged as a result of this
investigation. First, threat appraisals of the injury event were concurrently related to PTSS
status (i.e., presence vs. absence of significant PTSS) at baseline (T1). Second, escape
coping predicted PTSS status and mediated the relationship between appraisals and T3
PTSS status. Third, T1 PTSS status was predictive of PTSS status at T2 (6—12 weeks later),
and T2 PTSS status was predictive of T3 PTSS status (6 month follow-up). Finally, taken
together, the proposed model fit the data well (see Figure 2), providing empirical evidence to
support key components of the model suggested by Marsac et al. 2014 (see Figure 1) and the
relationships suggested by Ehlers and Clark (2000) and Meiser-Stedman (2002).

Consistent with previous research, appraisals were related to concurrent PTSS in this study,
even with an only two-item appraisal assessment focused on threat during the injury (rather
than global or ongoing appraisals)(Bryant et al., 2007; Ehlers et al., 2003; Meiser-Stedman
et al., 2009; Stallard & Smith, 2007). Current results that threat appraisal serve as predictors
of future PTSS are consistent with and extend previous research that suggests global
appraisals help to predict future PTSS (Hitchcock et al., 2015). This highlights the
complexity of assessment and modification of children’s appraisals post-injury. Findings
also extend past research by identifying escape coping as a mediator between threat
appraisals and later PTSS, thereby highlighting the important relations between these
variables posited by Marsac et al.’s (2014) model. Given the independent role of escape
coping in predicting PTSS status over time, results suggest that it may be more effective to
develop interventions that target either coping alone or coping and appraisals together than
to focus on appraisals alone. While escape coping was related to greater PTSS, control
coping was not significantly related to PTSS. Thus, findings from this study suggest “what
notto do” (i.e., distraction, social withdrawal, self-criticism, blaming others, wishful
thinking, resignation, emotional outburst), but do not identify specific types of positive
coping behaviors that may help prevent PTSS.

Of interest although the present investigation excluded children whose injuries resulted from
abuse it, results are consistent with previous findings examining PTSS in adolescent victims
of sexual abuse that indicate negative appraisals are associated with more avoidant/escape as
well as active coping strategies. However, while escape coping mediated the relationship
between threat appraisals and PTSS in the current study, this mediation was not identified in
evaluating PTSS in adolescent victims of sexual abuse (Bal, Crombez, De Bourdeaudhuij, &
Van Qost, P., 2009). Thus, while some research on children experiencing abuse may apply to
children with unintentional injury, there may be differences in how coping can hinder or
facilitate recovery.

Similar to findings from prior investigations, results from this study indicated a relationship
between PTSS status across time (Kassam-Adams & Winston, 2004). Given the consistent
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findings about the relationship of PTSS over time, it may be that identifying peri-trauma
PTSS could be helpful in determining who is at most risk and in most of need of close
follow-up or intervention. However, previous research has suggested that while PTSS is
related over time, early PTSS is not a sensitive predictor of later PTSS (Kassam-Adams &
Winston, 2004). Thus, in trying to determine PTSS risk, other factors (such as appraisals and
coping as demonstrated in this study as well as additional variables suggested in Figure 1)
ought to be further investigated.

Clinical implications of our results support the application of a cognitive behavioral model
in the treatment of children exposed to injury or medical trauma, as has been suggested by
Meiser-Stedman (2002). In general, though more research is needed, evidence from this
study suggests that appraising the injury event as threatening and engaging in escape coping
may place children at risk for PTSS. Thus, using cognitive behavioral techniques such as
cognitive restructuring specific to threat appraisals may be beneficial in helping children
shift (unrealistic) appraisals of event reminders. Other cognitive behavioral techniques that
directly target escape coping (e.g., addressing self-blame, reducing avoidance) may also help
prevent PTSS. The current sample was not a clinical one and specific positive coping
behaviors were not identified; thus more research is needed to understand treatment
implications for children experiencing clinical levels of PTSS.

This study provides empirical support for the importance of children’s appraisals and coping
with regard to subsequent PTSS, yet several limitations should be noted. First, due to the
different methodologies across studies, PTSS was examined as a dichotomous variable,
limiting statistical power. However, results were quite promising in spite of this limitation.
Second, the assessment of appraisals was limited to two items. While the general findings on
appraisals and PTSS were consistent with past research using validated assessment tools, the
newer findings of the mediating role of escape coping should be interpreted with caution.
Third, the relationship between escape coping and PTSS is challenging to assess due to
overlap in the constructs. While this study provides initial evidence for a predictive
relationship between escape coping and PTSS, future investigations should continue to delve
further into these constructs. Fourth, internal consistency of the Kidcope was low in some of
the samples; however, because low reliability attenuates relationships between variables, the
paths observed in the paper are actually underestimates of how important each of these
associations are. Finally, although the current study assessed PTSS over time, it did not take
into account changing appraisals or coping behaviors over time. Future research should
examine how all three variables change and interact over time, which would help to inform
intervention development. Finally, as suggested by Marsac et al. (2014) and Ehlers and
Clark (2003), numerous additional constructs should be considered in understanding the
development of PTSS that were not evaluated in this investigation. In particular, the role of
biological (e.g., physiological reactions) and social variables (e.g., SES, role of parents/
caregivers) warrant additional investigation.

Conclusions

Given the paucity of empirically-supported preventive interventions for children exposed to
acute trauma (Cohen, 2010; Foa, Friedman, Keane, & Cohen, 2008), research is needed to
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identify the mechanisms of action with the greatest potential to ameliorate PTSS to best
guide intervention development (Kassam-Adams, 2014). For pediatric injury, malleable peri-
trauma psychological processes (such as appraisals and coping) provide a unique
opportunity for secondary prevention of PTSS. Future research should examine additional
biopsychosacial factors (e.g., demographic, physiological, social/environmental) following
acute medical events to provide a fuller picture of the development of PTSS, as well as the
ways in which children develop appraisals and coping behaviors for stressful or potentially
traumatic experiences.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 2.
Model results examining the independent and inter-relationships of appraisals and coping

with PTSS status over time.

Fit indices: x2[74, N=688]=209.62, p<.001; CFI=.90; RMSEA=.052 (90% CI .043 —.060):
Escape coping mediates the relationship between appraisals and PTSS at T3, 2=2.00, p <.
05; bootstrapped estimate, 0.38 (95% CI: 0.059-0.709), p < .05. Model includes covariates
of study group, age, sex, and trauma history (all non-significant predictors of T3 PTSS).
PTSS= Posttraumatic Stress Symptoms; T1 = < 4 weeks since injury; T2 = 6-12 weeks; T3
= 6 months.
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Table 1
Participant Demographics
Study 1 Study 2 Study 3 Total sample
n=276 n=292 n=120 n =688
CHILDREN N (%) N (%) N (%) N (%)
Sex
Male 207 (75) | 210(71.9) | 82(68.3) 499 (72.5)
Female 69 (25) 82(28.1) | 38(31L.7) 189 (27.5)
Racial Background
White 108 (40.4) | 168 (57.5) 69 (58) 345 (50.9)
Black/ African American 154 (57.7) 89 (30.5) 49 (41.2) 292 (43.1)
Ethnicity
Hispanic 5 (1.87) 23 (7.87) - 28 (5.3)
Non-Hispanic 262 (98.1) | 269(92.1) - 503 (94.7)
Unintentional Injury Circumstance
Traffic (MVA/ RTA) 199 (72.1) | 40(13.7) | 19(15.8) 258 (37.6)
Fall 77 (27.9) 60 (20.6) 30 (25.0) 167 (24.3)
Sports - 173 (59.4) | 66 (55.0) 239 (34.7)
Other - 9(3.1) 2 (1.6) 11 (1.6)
| M (SD) | M (SD) | M (SD) | M (SD)
Age (years) | 113@52) | 121 240) | 1129276) | 108 256)
CAREGIVERS | N (%) | N (%) | N (%) | N (%)
Relationship to child
Mother 162 (77.9) | 249 (85.3) | 94 (79.7) 505 (81.7)
Father 26(12.5) | 39(134) | 22(18.6) 87 (14.1)
Other caregiver 20 (9.6) 4(1.4) 2(1.7) 26 (4.2)
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Table 2

Timing of assessments and measures across studies.

T1 (< 4 weeks since injury) T2 (6-12 weeks) T3 (6 months)
Study 1 Trauma History (TESI)
Appraisals (STEPP) Coping (not assessed)
PTSS (CASQ, CATS) PTSS (not assessed) | PTSS (CAPS-CA, CATS)
Study 2 Trauma History (STEPP)
Appraisals (STEPP) Coping (KidCope)
PTSS (CPSS) PTSS (CPSS) PTSS (CPSS)
Study 3 Trauma History (STEPP)
Appraisals (STEPP) Coping (KidCope)
PTSS (not assessed) PTSS (ASC-Kids) PTSS (CPSS)

Notes. TESI = Traumatic Events Screening Inventory. STEPP = Screening Tool for Early Predictors of PTSD. PTSS = posttraumatic stress
symptoms. CASQ = Child Acute Stress Questionnaire. CATS = Child and Adolescent Trauma Survey Symptom Scale. CPSS = Child PTSD
Symptom Scale. CAPS-CA = Clinician-Administered PTSD Scale for Children and Adolescents. ASC-Kids = Acute Stress Checklist for Children.
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