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Abstract

Objectives This study examined the contribution of pretrauma psychosocial factors (child emo-

tional functioning, family resources, family functioning, and social support) and environmental fac-

tors (mother’s posttraumatic stress symptoms [PTSSs], medical team support [MTS]) to PTSSs of

injured or seriously ill children within a pediatric rehabilitation setting. It was hypothesized that

psychosocial variables would be strongly associated with child’s PTSS; that mother’s PTSS and

MTS would mediate the association between psychosocial factors and child’s PTSS; that mother’s

report on child’s PTSS would mediate the association between mother’s PTSS and child’s PTSS.

Methods Participants were 196 children hospitalized following an injury/illness and assessed

M¼ 47.7 days postevent. Children completed measures of PTSS, mothers completed measures of

their own PTSS, child’s PTSS, and pretrauma psychosocial factors. Family’s therapist completed a

MTS measure. Structural equation modeling was employed to evaluate the study hypotheses.

Results Pretrauma family structure and resources were associated with child’s self-reported

PTSS; each pretrauma variable and mother’s report of child’s PTSS was significantly associated.

Although mother’s PTSS was not directly associated with child’s PTSS, this relationship was medi-

ated by mother’s report of child’s PTSS. MTS mediated the relationship between pretrauma social

support and mother’s PTSS. Conclusion This study further explicates the utility of a biopsycho-

social framework in predicting childhood PTSS. Findings confirm the role of pretrauma factors and

environmental factors at the peritrauma period in the development of PTSS following a pediatric

injury/illness. Mother’s PTSS and MTS may be appropriate targets for prevention and early

intervention.

Key words: accidents and injuries; chronic illness; parent stress; parenting; posttraumatic stress.

Pediatric illnesses and injuries affect many children,
adolescents, and families; �30 million children are in-
jured each year in the United States alone (Centers for

Disease Control & Prevention, 2014). In Israel,
�202,000 children visit emergency rooms annually
(Nir et al., 2017). These traumatic medical events
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(TMEs) are associated with impaired physical func-
tioning, emotional distress, and substantial health
services utilization (Hilliard et al., 2015). Of particu-
lar concern, 16–19% of children and youth with
TMEs develop significant posttraumatic stress disor-
der (PTSD) or elevated levels of posttraumatic stress
symptoms (PTSSs; Price et al., 2016). Whether or not
a child meets the full diagnostic criteria for PTSD,
PTSS might impair day-to-day interpersonal and aca-
demic functioning (Kassam-Adams et al., 2013) and is
often linked to negative outcomes in children and
youth.

The biopsychosocial theoretical model of PTSS fol-
lowing TMEs (Marsac et al., 2014) suggests that bio-
logical, psychological, and social factors in the pre
and peritrauma periods contribute directly or through
interactional relationships to the development and
maintenance of PTSS over time. This study wished to
examine a mediation model in which the relationship
between child’s factors and PTSS symptoms is medi-
ated by various factors within the child, the family
(e.g., parental PTSS), and the environment (e.g., medi-
cal team support [MTS]).

Child’s Biological Factors
During the pretrauma period, biological factors such
as child’s gender and age were found to have small to
medium-effect sizes, with female gender and younger
age as risk factors for PTSS among various types of
traumatic events in general (Trickey et al., 2012), and
following accidental trauma specifically (Cox et al.,
2008). During the peritrauma period biological
markers have the potential to serve as screeners for the
development and maintenance of PTSS (Marsac et al.,
2014). However, during rehabilitation, due to child-
ren’s complex medical and functional conditions, they
are often highly medicated; addressing biological vari-
ables such as heart rate, as indicators of the body’s re-
sponse to stress, is therefore problematic.

Psychological Factors
Child’s Psychological Factors
Child’s pretrauma emotional functioning serves as a
significant predictor for the development of PTSS
(Brosbe et al., 2011; Cox et al., 2008; Trickey et al.,
2012). Results from longitudinal studies show that
pretrauma internalizing difficulties (i.e., depression
and anxiety problems; Storr et al., 2007) and disrup-
tions in emotion regulation (i.e., greater rumination,
high levels of catastrophizing, and low levels of posi-
tive reappraisal) predict PTSS among youth exposed
to a traumatic event (Jenness et al., 2016; McLaughlin
& Lambert, 2017). Among children following a pedi-
atric traumatic injury specifically, preinjury child be-
havior problems were predictive of higher PTSS (i.e.,

belonging to the recovery and high-chronic trajectory
groups; Le Brocque et al., 2010).

Parental Psychological Factors
A large evidence base suggests that parental acute
PTSS increases the risk for, and maintenance of the
child’s PTSS during the peritrauma period (Brosbe
et al., 2011; Landolt et al., 2012). In addition, several
studies have shown that following a child’s TME,
parents with more stress symptoms report higher
symptoms in their child, suggesting that they might be
more prone to overestimating the child’s stress symp-
toms (Dame et al., 2014; Shemesh et al., 2005). For
example, Ostrowski et al. (2011) evaluated 118 chil-
dren admitted to the hospital for an injury and found
that while caregiver’s PTSS did not predict child’s
PTSS, the interaction between child’s and parent’s
PTSS at 2 weeks predicted child’s 6-week PTSS. Thus,
examining the complex relationship between parent’s
and child’s PTSS is important for understanding short-
and long-term outcomes.

Environmental Factors
Family Structure and Resources
There is inconsistency in the literature regarding the
relationship between socioeconomic status and PTSS
among children and families following TMEs.
Whereas some studies showed a low–moderate rela-
tionship (Trickey et al., 2012), others found that lower
parental income (Delahanty et al., 2005) and lower
parental education (Vanderbilt et al., 2009) were asso-
ciated with stress responses among families.

Family Functioning
Environmental and social pretrauma factors of the
family (for instance, substance abuse, marital con-
flicts, or histories of mental health or legal problems),
as well as the family’s social support, have been found
to impact the family’s functioning and determine
whether and how symptoms are expressed within the
child and the parent (Brosbe et al., 2011; Muscara
et al., 2017). The literature on childhood TMEs indi-
cates that family, and parents in particular, are usually
the main source of support for their child following a
traumatic event (Brown et al., 2018; Price et al.,
2016). Attachment theory (Bowlby, 1981; Fonagy &
Target, 2013) makes it abundantly clear that the phys-
ical presence of parents during hospitalization, and
the protection they provide, is not enough to ensure
that a child will receive the emotional support needed
during confusing and stressful times. Following
TMEs, children need their parents’ help and support
in making sense of their traumatic experience and inte-
grating it into their existing schemas; in general, they
need their parents’ support for their overall physical
and emotional recovery (Cohen, 2009).
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Medical Team Support
The support given by the medical team during the
acute peritrauma period is a unique and important
variable which, to the best of our knowledge, has not
received sufficient attention in past research in the
field. When a family is coping with a child’s TME, the
child’s health-care providers are an essential part of
the child’s system of care. Being present in the medical
setting allows the medical team to provide support to
families as they begin to cope with the traumatic
event. In rehabilitation settings, the medical team aims
to engage the parents by using a collaborative ap-
proach to help explore the family’s knowledge and un-
derstanding of their child’s abilities as a result of the
illness/injury, including symptoms, etiology, and im-
pact on behavioral and emotional functioning
(Williams et al., 2014). During prolonged hospitaliza-
tions, providing support to the family may allow the
team to differentiate between symptoms explained by
trauma and those associated with the illness/injury. As
such, MTS has the potential of increasing parental
presence and support as well as the parent’s ability to
make meaning of the child’s experiences and behav-
iors in the medical setting (Williams et al., 2014).
Thus, if the medical teams support the parents and ad-
dress parental symptoms, the parents themselves may
be better able to support their child (Marsac et al.,
2014).

Families differ in their willingness and ability to use
the medical team’s support during hospitalization.
Past experiences of social support may be related to
the relationship that develops between the family and
the medical staff. More specifically, during times of
stress, pretrauma history of close relationships can be
used as a protective factor facilitating family’s engage-
ment and positive relationships with the medical team.
Examining the relationship between social support
and the use of MTS may help us understand important
factors that help families buffer the negative effects of
stress and enable recovery and resilience (Cohen,
2004).

This study
This study used an accepted biopsychosocial approach
to examine the contribution of selected biological fac-
tors (i.e., child’s gender, child’s age), psychological
factors (i.e., child’s pre-TME emotional functioning),
and environmental factors (i.e., parent’s PTSS, family
structure and resources, family functioning, social sup-
port, MTS) at the pre and peritrauma period, to
child’s PTSS (Figure 1). The study had three specific
goals. First, we wished to examine pretrauma factors
that contribute to child’s and mother’s PTSS during
the peritrauma period. We hypothesized that child’s
female gender and younger age would be risk factors
for PTSS. Additionally, we hypothesized that children

from families with reduced resources and poorer fam-
ily functioning, and a child with more pre-TME emo-
tional difficulties, would demonstrate more PTSS as
reported by child and by mother. Furthermore, we hy-
pothesized that child’s pre-TME emotional difficulties,
poorer family functioning, and less social support,
would contribute to mother’s PTSS. Second, we
wished to examine the mediational role of mother’s
PTSS and MTS in the association between pretrauma
factors and child’s PTSS. Specifically, we hypothesized
that mother’s PTSS would serve as a mediator between
pretrauma factors and child’s PTSS, and that MTS
during hospitalization would serve as a mediator be-
tween pretrauma social support and mother’s PTSS.
Our third goal was to examine the contribution of
mother’s PTSS to child’s PTSS according to both the
mother’s report and the child’s self-report. We hypoth-
esized that mother’s PTSS during the peritrauma pe-
riod would contribute to child’s PTSS during
peritrauma, and that the mother’s report of the child’s
PTSS would contribute to the child’s PTSS. We also
hypothesized that the mother’s report of the child’s
PTSS would serve as a mediator between mother’s
PTSS and the child’s PTSS.

Materials and Methods

Participants
Posthospitalization archival clinical data (consisting of
questionnaires for the children and their mothers, de-
scribed in the Procedure section) were extracted from
the medical records of 196 children (120 males),
7–18 years of age (M¼ 12.8, SD ¼ 3.1), who were
admitted to the Pediatric Rehabilitation Department
between the years 2013–2018 (see Table I for a
detailed description of the demographic and injury/
illnesses characteristics of study participants).

Participants were eligible for inclusion if they:
(a) agreed to fill out the questionnaires; (b) experi-
enced a TME within a 3-month period prior to their
hospitalization in the rehabilitation department; and
(c) had sufficient mastery of Hebrew to complete the
questionnaires. Potential participants were excluded
if: (a) their medical conditions or cognitive limitations
did not allow for completion of the clinical data; (b)
their injuries were due to family violence or suspected
child abuse; and (c) the child or parent was subject to
legal proceedings related to the injury, the child or
parent was the perpetrator of violence related to the
injury, or the child or parent declined to complete the
questionnaires.

Among the 405 children who were eligible for the
study, the reasons for exclusion were: family declined
to participate (N¼104), the parent or the child did
not have sufficient mastery of Hebrew (N¼ 41), the
family was intended to be discharged from the
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pediatric ward within a short time (<3 weeks), not
sufficient for completing the psychosocial protocol
when needed (N¼64). There were no significant dif-
ferences in child’s gender or age between those who
participated in the study and those who were
ineligible.

All baseline assessments occurred within 90 days
(and at least 30 days from the TME, according to
DSM-IV and DSM-V diagnostic criteria; American
Psychiatric Association, 1994, 2013; T1; M¼
47.7 days postinjury, SD¼ 18.3 days postinjury).

Procedure
As part of the admission process in the Pediatric
Rehabilitation Department, each family was asked by
their psychologist/social worker to complete the ques-
tionnaires in order to screen for psychosocial risk and
for child’s and mother’s PTSS. All study procedures
were approved by the Institutional Review Board at
The Sheba Medical Center.

Measures
Throughout the screening phase, children completed
PTSS measures; mothers completed a psychosocial as-
sessment tool (PAT; e.g., family structure and resour-
ces, child’s pre-TME emotional functioning, family
pre-TME functioning, social support), mother’s PTSS,

and child’s PTSS. Child and injury-related factors
were abstracted from medical records.

Pre- and Peri-TME Psychological and Environmental
Variables
The PAT2.0 (Pai et al., 2008) comprises seven sub-
scales; however, for the purpose of this study, only 4
subscales were utilized. We assessed child’s pretrauma
emotional functioning using the child’s problems sub-
scale (eight items), and pretrauma environmental vari-
ables were assessed using the family structure and
resources subscale (eight items), the social support
subscale (eight items), and the family problems sub-
scale (eight items). Subscale total scores were calcu-
lated by dividing the number of endorsed high-risk
items by the total number of items in each subscale.
Adjusted subscale scores ranged from 0 to 1, with
higher scores indicating higher psychosocial risk. In a
recent study by Kazak et al. (2018) the PAT subscales
have shown good internal consistency using the
Kuder–Richardson 20 coefficient (child problems
KR20>0.80; family structure/resources, social sup-
port, and family problems were adequate, ranging
from .59 to .64). The PAT has shown excellent con-
vergent validity with standardized measures of family
resources, family functioning, child functioning, and
sibling functioning, in a range of pediatric conditions
(McCarthy et al., 2016; Pai et al., 2012; Reader et al.,
2020; Sint Nicolaas et al., 2016).

Child’s PTSSs
Child’s PTSS was evaluated using the Child PTSD
Symptom Scale (CPSS; Foa et al., 2001). The CPSS is a
17-item self-report instrument that can yield an over-
all PTSS severity score corresponding to the DSM-IV
edition of PTSD symptom categories. In our study all
17 items were summed to create a total score, with a
higher score indicating greater PTSS severity (0–51).
The CPSS has shown excellent internal consistency,
test–retest reliability, and convergent validity with
structured clinical interview measures of PTSD (Foa
et al., 2001; Nixon et al., 2013). Rachamim et al.
(2011) reported high-internal consistency (a¼ .91)
and excellent test–retest reliability (r¼ .81) for the to-
tal scale in the Hebrew version. In this study, internal
reliability was high (Cronbach’s a¼ .85). A PTSD risk
cutoff score of �15 was decided based on previous
recommendations (Kassam-Adams et al., 2015).

Child’s PTSSs: parent report
Mother’s report of her child’s level of symptoms was
evaluated using the CPSS-parent’s report (Foa et al.,
2001; for the full description, see the measurement
above). In this study, internal reliability was high for
mother’s report on child’s PTSD symptoms

Table I. Demographics and Injury/Illness Characteristics

Variable N¼196

Child age in years M (SD), range 12.8 (3.1), 7–18
Child gender, male N (%) 120 (61.2)
Child ethnicity N (%)

Jews 172 (88.2)
Arabs 23 (11.8)

Highest parental education N (%)
Less than high school education 26 (14.2)
High school education 62 (33.9)
Some college/vocational school 71 (38.8)
Graduated from 4-year college or higher 24 (13.1)

Relationship status N (%)
Single 8 (4.3)
Married/partnered 76.9 (80.2)
Separated/divorced 28 (15)
Widow 1 (0.5)

Financial status N (%)
No financial problems 83 (46.6)
Some financial problems 59 (33.1)
Many financial problems 20 (11.2)
Hard to meet basic needs 16 (9)

Child injury/illness type N (%)
ABIa 92 (46.9)
Spinal Cord 16 (8.1)
Burns 5 (2.6)
Developmental after surgery 21 (10.7)
Orthopedic 32 (16.3)
Guillain Barre syndrome 12 (6.2)
Others 18 (9.2)

aABI ¼ acquired brain injury.
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(Cronbach’s a ¼.92). Cutoff score of �15 was applied
(Kassam-Adams et al., 2015).

Mother’s PTSSs
Mother’s PTSS was evaluated using the Posttraumatic
Diagnostic Scale (PDS; Foa et al., 1997). The PDS is a
widely used 17-item self-report questionnaire for
assessing PTSS based on DSM-IV criteria for PTSD
(American Psychiatric Association, 1994). All 17 items
are summed to create a total score, with a higher score
indicating greater PTSS severity (0–51). Psychometric
evaluation has demonstrated acceptable to excellent
internal consistency, good test–retest reliability, and
acceptable convergent and concurrent validity (Foa
et al., 1997; Powers et al., 2012). To obtain an indica-
tion of whether mothers’ reported PTSD symptoms
were related specifically to their child’s medical event,
mothers were asked to complete the questions related
to their own PTSD symptoms with respect to their
child’s medical event, rather than the traumatic event
“that bothered them the most,” as in the original ver-
sion. In this study, internal reliability was high for
mother’s self-report (Cronbach’s a ¼.92). A PTSD risk
cutoff score of �23 was decided based on previous
recommendations (Sheeran & Zimmerman, 2002).

Medical Team Support
A MTS measure was created for this study and was de-
rived from the Staff PAT questionnaire (Pai et al.,
2008). The Staff PAT questionnaire is a 17-item
Likert-type rating scale that provides a parallel assess-
ment of psychosocial risk from the perspective of the
patient’s medical team. The items correspond to the
PAT2.0 and seek to assess whether a particular risk
factor is an area of concern for the family (4-point
scale ranging from definitely no to definitely yes). The
MTS scale consisted of four items that captured the re-
lationship between the family and the medical team
(e.g., “this family is connected to the medical team
and trusts the medical team”). A sum score of the four
items was conducted (0–16). Internal consistency for
the Staff PAT in the current sample was Cronbach’s
a ¼ .82.

Statistical Analysis
We first examined bivariate relationships (using
Pearson’s correlations and chi-square) among key
study variables. Bivariate analyses of demographic, in-
jury/illness type, and pretrauma variables with child’s
and mother’s PTSS provided an initial examination of
the model. We then used structural equation modeling
(SEM) with maximum likelihood parameter estima-
tion (Raykov & Marcoulides, 2006), to explore and
test the complex patterns of relationships between the
hypothesized pretrauma variables and child’s and
mother’s PTSS.

In accordance with the Marsac et al. (2014, 2017)
biopsychosocial model, we specified SEM for PTSS, in
which pretrauma variables contributed to peritrauma
PTSS, controlling for child’s gender, age, parental edu-
cation, ethnic group, and financial status. We included
pretrauma variables as concurrent predictors of child’s
self-reported PTSS. Then, we separately added MTS,
mother’s PTSS, and mother’s report of child’s PTSS,
respectively. Finally, in Figure 1, we included all varia-
bles in a combined model. In addition, we tested
whether mother’s report of child’s PTSS was a media-
tor between mother’s PTSS and child’s PTSS, and
whether MTS was a mediator between pretrauma so-
cial support and mother’s PTSS. In order to examine
mother’s report of child’s PTSS as a mediator, we en-
tered child’s PTSS scores into the model as a manifest
variable and not as a latent variable (as usually re-
quired in multi-method assessment strategies involving
data collected from multiple reporters). Next, we ex-
amined the model fit and ensured that we did not inac-
curately specify the model.

Missing data were managed by SPSS Version 22, us-
ing multiple imputation (Enders, 2010). We used
Little’s missing completely at random test (Little &
Rubin, 1987), which did not reach significance, suggest-
ing that the data were missing completely at random.
Data analyses were conducted using SPSS Version 22
(for descriptive and bivariate analyses) and AMOS (for
SEM analyses). To examine the hypotheses, each type
of child’s PTSS factor (i.e., mother’s report on the child,
child’s self-report) was first examined in a separate
model, followed by a final model including both
informants’ reports. In the combined models, the resid-
uals of each informant type were allowed to correlate.
Overall model fit was evaluated using three indices: the
v2 statistic, the comparative fit index (CFI), and the
root mean square error of approximation (RMSEA).
Hypotheses regarding mediation were tested using
bootstrapping procedures; confidence intervals (CIs) of
indirect effects were calculated using the bias-corrected
bootstrap (MacKinnon, 2008).

Results

Bivariate Analyses
Levels of Posttraumatic Symptoms in the Sample
Approximately 27% of the children in our sample self-
reported significant levels of PTSS (i.e.,> 15) and moth-
ers’ reports of their child’s PTSS indicated that 38%
had significant levels of symptoms (i.e.,> 15). Mothers’
self-reports of their own level of PTSS revealed that
21% had significant levels of symptoms (i.e.,>23;).

Demographics and Injury/Illness Characteristics
Mothers were more likely to have above-clinical
cutoff scores if they had less than a high school education
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(v2 ¼ 10.33, p< .05), or had Arab ethnicity (v2 ¼ 7.62,
p< .05). They were more likely to have below the PTSS
clinical cutoff scores if they had some college/vocational
school education (v2 ¼ 9.51, p< .05). Children were
more likely to have below clinical PTSS cutoff scores if
their family had no financial difficulties (v2 ¼ 7.27,
p< .05). Accordingly, parental education, ethnic group,
and financial status were retained as a covariates in the
tested models (see Table II). Bivariate analyses suggested
that family social support was associated with child’s age
(r¼ .170, p < .05), and less social support (higher score)
was associated with older age. Child’s gender and type of
medical event involved were not related to any of the
study variables. Accordingly, only child’s age was
retained as a covariate in the tested models.

Child’s self-reported PTSS score positively corre-
lated with child’s pre-TME emotional functioning
(r¼ .20 p< .001), family structure and resources
(r¼ .32 p< .005), family functioning (r¼ .26
p< .005), and mother’s PTSS (r¼ .33 p< .005).
Positive associations were also found between each
pretrauma variable and mother’s report of child’s
PTSS. Child’s emotional functioning (r¼ .30
p< .005), family structure and resources (r¼ .30
p< .005), and family functioning (r¼ .37 p< .005),
were significantly positively correlated with mother’s
own PTSS score.

Positive associations were found between MTS and
all pretrauma variables: child’s emotional functioning
(r¼ .64 p< .005); family structure and resources
(r¼ .16 p< .05); family functioning (r¼ .30 p< .005);
and social support (r¼ .33, p< .005). MTS was

positively related to mother’s report of child’s PTSS
(r¼ .42 p< .05). Furthermore, positive associations
were found between child’s self-reported PTSS, moth-
er’s report of child’s PTSS, and mother’s report of her
own PTSS (r¼ .33–.74, p < .005).

Structural Models
The hypothesized model, which included mother’s
PTSS and MTS as mediators between pretrauma psy-
chosocial factors and child’s PTSS fit the data well, X2

(196) ¼ 4.781, p¼ .311, CFI ¼ 0.998, RMSEA ¼
0.032, and TLI¼0.973 (see Figure 1 for the complete
model). As to our hypotheses, the results were as fol-
lows. Family’s pretrauma structure and resources, and
financial difficulties, were positively associated with
child’s self-reported PTSS (structure and resources
standardized b¼ .243, p< .001, financial difficulties
standardized b¼.128, p< .05), with less family resour-
ces and more financial difficulties associated with
higher levels of PTSS. Family’s ethnic group, pre-
trauma structure and resources, child’s pretrauma
emotional functioning, and family’s pretrauma func-
tioning were positively associated with mother’s PTSS
(ethnic group standardized b ¼ �.135, p< .05, struc-
ture and resources standardized b¼ .229, p< .001;
child’s emotional functioning standardized b¼ .203,
p< .001; family’s functioning standardized b¼ .256,
p< .001), with Arab ethnicity, less family resources,
higher levels of child’s emotional problems, and
poorer family functioning being associated with higher
maternal PTSS. Mother’s PTSS mediated the effects of

Family structure 
& resources 

Social support 

Child pre-TME 
emotional functioning  

Family 
functioning  

Mother PTSS 

Medical team 
support  

Child PTSS 
Child report 

Child PTSS 
Mother 
report 

-0.18* 

0.59** 

0.23** 

0.20**

0.71** 

0.38** 

0.23** 

0. *24  

Ethnic 
group 

.128* 

-.135* 

Financial 
difficultie

Figure 1. Completed structural equation model including standardized estimates (N ¼ 196). Model Fit, X2 (196) ¼ 4.781,
p ¼ .311, comparative fit index ¼ 0.998, root mean square error of approximation ¼ 0.032, TLI ¼ 0.973, X2/df ¼ 1.19.
***p < .001, **p < .01, and *p < .05. Not pictured: covariates relationships (i.e., child age, gender, and parental education;
none had a direct effect on PTSS).
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the following: family’s pretrauma functioning on
mother’s report of child’s PTSS (bootstrap estimate of
the indirect effect was 12.07 p< .05, 95% CI [4.12,
21.8]), child’s pretrauma emotional functioning on
mother’s report of child’s PTSS (bootstrap estimate of
the indirect effect was 11.22 p< .05, 95% CI [6.25,
19.33]), and family’s pretrauma structure and resour-
ces on mother’s report of child’s PTSS (bootstrap esti-
mate of the indirect effect was 0.16 p< .05, 95% CI
[0.04, 0.28]). MTS mediated the effect of family’s pre-
trauma social support on mother’s PTSS (boot-
strapped estimate of the indirect effect was .026, p <
.05, 95% CI [�12.01, �.83]). Mother’s PTSS was not
significantly associated with child’s self-reported
PTSS, a finding that did not support our hypothesis;
however, mother’s PTSS was strongly associated with
mother’s report of child’s symptoms (mother’s PTSS
standardized b¼ .72, p< .001). Mother’s report of
child’s PTSS significantly contributed to child’s PTSS.
Finally, mother’s report of child’s PTSS mediated the
effect of mother’s PTSS on child’s PTSS (see Figure 1).
Bootstrapped estimate of the indirect effect was .056,
p < .05, 95% CI [0.12, 0.32].

Discussion

The aim of this study was to expand the current un-
derstanding of the development of PTSS following
TMEs in children, focusing on the pre and peritrauma
periods. This research supports the integration of se-
lected variables from the biopsychosocial theoretical
model of PTSS (Marsac et al., 2014), after TMEs, for
an understanding of children’s PTSS.

In our study, 27% of the children self-reported sig-
nificant symptoms of PTS. Parents’ reports on child’s
PTSS indicated that 38% of the children and youth
had significant symptoms. In addition, parents’ self-
reports of their own level of PTS symptoms revealed
21% with significant symptoms, and similar rates
have been reported for parents following TMEs
(Landolt et al., 2012; Price et al., 2016). Our results
regarding child’s symptoms are in accordance with
previous reports suggesting that approximately 30%

of ill and injured children experience significant PTSS
(Price et al., 2016). Furthermore, the observed discrep-
ancy in our study between child’s self-reports and
parents’ proxy reports of child’s symptoms, has been
demonstrated in various trauma populations (Egberts
et al., 2018; Shemesh et al., 2005). We elaborate on
the possible explanation for such a discrepancy below.

This study extends past work by revealing that

among the various psychosocial risk factors that were
examined, the family’s pretrauma structure and
resources had unique, independent relationships with

the child’s self-reported PTSS. These findings are con-
sistent with earlier findings showing that lower paren-

tal income (Delahanty et al., 2005), and lower
parental education (Vanderbilt et al., 2009) are associ-

ated with higher stress responses among families. It
may be that people who grow up in lower-class envi-

ronments (as may be reflected in a family with fewer
resources and an unstable family structure) are objec-

tively characterized by having heightened vigilance to
threat (Manstead, 2018). Thus, in light of our find-

ings, family’s pretrauma structure and resources are
important pre- and peri-TME factors associated with

the development of child’s PTSS following TMEs.
Child’s pretrauma emotional functioning and

family’s pretrauma functioning did not have an inde-
pendent relationship with child’s self-reported PTSS
or with mother’s report on child’s PTSS. Early stud-
ies of traumatic events among children found similar
findings (Udwin et al., 2000), whereas a meta-
analysis found a significant contribution of child’s
pretrauma emotional functioning to child’s PTSS
(Cox et al., 2008; Trickey et al., 2012). These mixed
findings might be understood in light of our results
indicating that child’s pretrauma emotional func-
tioning and family’s pretrauma functioning were
both strongly associated with mothers’ PTSS at the
peritrauma period. Similarly, among the psychoso-
cial variables in the aftermath of a serious illness or
injury, child’s behavioral problems within the family
context and parent’s mental health factors play a
major role in the parent’s own stress reactions
(Muscara et al., 2017).

Table II. Correlations Between Pretrauma Psychosocial Factors, Peritrauma Environmental Factors, and Child’s
Posttraumatic Stress Factors (N¼ 196)

Variable 1 2 3 4 5 6 7

1. Child function 1
2.Family structure and resources 0.08 1
3.Family function 0.32** 0.27** 1
4. Social support 0.12 0.28** 0.17* 1
5. Mother’s PTSS 0.30** 0.30** 0.37** 0.13 1
6. MTS 0.64** 0.16* 0.30** 0.33** 0.13 1
7. Child’s PTS-child’s report 0.20** 0.32** 0.26** 0.03 0.33** 0.08 1
8. Child’s PTSS-mother’s report 0.30** 0.21** 0.30** 0.17* 0.74** 0.19** 0.42**

*p < .05 (two-tailed); **p < .01 (two-tailed).
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With regard to the role of mothers’ PTSS in the de-
velopment of child’s PTSS, our findings show that
mother’s PTSS significantly mediated the relationship
between child’s pre-existing emotional functioning,
family functioning, and family structure and resour-
ces, and the mother’s report of the child’s PTSS.
However, as opposed to our hypothesis, mothers’
PTSS did not mediate the relationship between the
above factors and child’s self-reported PTSS. These
mixed results may reflect discrepancies in the reports
of child’s symptoms between different informants
(i.e., parent or child). Studies indicate that following a
child’s TME, parents with more stress symptoms re-
port higher symptoms in their child, suggesting
parents’ symptoms biasing them to recall more nega-
tive information in terms of child problems (Dame
et al., 2014; Shemesh et al., 2005). Thus, studies indi-
cate that mother and child views on child traumatic
stress reactions differ, and the methods of assessing
PTSS might explain the equivocal nature of the find-
ings (Egberts et al., 2018).

Beyond pretrauma factors, this study also examined
for the first time the potential mediational role of MTS,
in the association between pretrauma risk factors and
child’s levels of PTSS. We found that mothers who
reported higher pretrauma social support tended to re-
quire more support from the medical team in the peri-
trauma period. Such findings are consistent with the
biopsychosocial model (Marsac et al., 2014), and can
also be viewed in light of evolutionary approaches and
attachment theory. These suggest that human beings
have a basic need for social connection, and that social
disconnection is painful because it runs counter to this
fundamental need (Baumeister & Leary, 1995; Bowlby,
1981). Thus, although examining mothers’ attachment
processes is outside the scope of this study, the current
findings may demonstrate that a mother’s predisposition
towards receiving social support allows her to obtain
support from a medical team in times of stress.

Furthermore, mothers who made more use of MTS
(as perceived by the medical team) were also the ones
presenting higher levels of PTSS. Similar findings were
found in a recent study examining the consequences of
parental PTSS on service utilization by parents and chil-
dren following serious illness or injury, where severity of
PTSS predicted being in a higher utilization group of
physical and psychological services 12 months later
(Thompson et al., 2017). These findings may be encour-
aging, suggesting that individuals with the greatest needs,
in terms of PTSS severity, are more likely than others to
engage MTS (Thompson et al., 2017). However, as this
study was cross-sectional, it is not possible to assess the
utility and effectiveness of the support given by the medi-
cal team. A prospective analysis of health service utiliza-
tion in trauma-exposed parents may allow a better
understanding.

Our third main goal was to examine the effect of
mother’s PTSS and mother’s report of child’s PTSS on
child’s self-reported PTSS. Although mother’s PTSS
during the peritrauma period did not contribute di-
rectly to child’s co-occurring PTSS, mother’s report of
child’s PTSS served as a mediator between mother’s
PTSS and child’s PTSS.

These findings are consistent with earlier studies
that found higher concordance between symptoms
when parents reported on both their and their child’s
symptoms (De Young et al., 2014; Landolt et al.,
2012) than in studies in which the parent and the child
each reported on their own symptoms (Dame et al.,
2014; Wise & Delahanty, 2017). These findings high-
light the complexity underlying systemic family effects,
in which a mother’s perceptions of her child’s symp-
toms play a large role in the child’s development of
PTSS. Recently, the role of parents’ cognitive apprais-
als regarding their child’s recovery was reported as a
potentially central theme in the development of PTSS
in children, perhaps explaining why parents’ responses
are critical to their children’s outcomes (Schilpzand
et al., 2018). Parents’ reports of their child’s PTSS
might embody their cognitions regarding the child’s re-
covery, and might relate to the child’s PTSS by either
directly influencing how a parent helps the child ap-
praise the traumatic experience in conversation, or in-
directly by how these cognitions influence a parent’s
mental health and compromise parenting practices
(Schilpzand et al., 2018). However, this association
merits further study to better understands how parents’
stress symptoms and their report of their child’s symp-
toms can impact the child’s recovery.

Study Limitations
This study has several limitations. First, it is cross-
sectional, precluding conclusions about causality. In
order to examine mechanisms of interfamilial stress
responses, prospective studies—which would examine
risk and protective factors for PTSS within the child
and the parents and would provide valuable insight
into the family’s response to medical trauma—are
needed. In addition, due to the heterogeneity of etiolo-
gies, we could not examine the role of illness/injury se-
verity on mother’s and child’s PTSS. As far as we
know, there is no single measure that can compare the
severity of illness among all the etiologies presented in
this study. In a previous study conducted in our de-
partment examining emotional distress among moth-
ers of children with chronic physical disabilities,
emotional distress was not related to the child’s spe-
cific injury etiology (Silberg et al., 2016). In addition,
history of prior traumatic experiences is another sig-
nificant risk factor which was not included in this
study and should be included in further studies
(Finkelhor et al., 2009).
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In this study MTS was evaluated using the medical
team’s perceptions regarding their relationship with
the family throughout rehabilitation. The use of a
standardized measure regarding utilization of health
care resources during rehabilitation (e.g., meetings
with psychologist/social worker), so as to gauge the
family’s perceptions regarding their relationship with
the medical team, is recommended for future research.

This study presented only mother-child PTSS
reports. The reason for focusing solely on the role of
mothers (rather than fathers) in this study lies in the
fact that in most families mothers are still the primary
caregivers for children with medical conditions, both at
home (Thyen et al., 1999) and during hospitalization
(Azevedo et al., 2018). That said, by examining the role
of fathers as well, we could gain a broader understand-
ing of within-family systemic influences of PTSS follow-
ing TMEs, critically important data when adopting a
biopsychosocial framework (Egberts et al., 2018).

In addition, it may be that some of the families who
did not agree to complete the PTSS questionnaire or to
accept the MTS that was offered them were families
with high levels of PTSS. We assume that for these
families any reminder of the traumatic event might
have been threatening and unbearable at the peri-
trauma phase and avoiding questionnaires or MTS
may have constituted an attempt to avoid reminders
of the traumatic event (a prominent PTSS in and of it-
self). In addition, because of the timing of the study
(during the transition from DSM-IV to DSM-V), we
used a PTSS measure based on DSM-IV criteria which
differ slightly from DSM-V criteria. In the revised
DSM-V fifth edition, the three clusters are divided
into two distinct clusters: avoidance, and persistent
negative alterations in cognitions and mood.

Clinical Implications
This study highlights the importance of screening ev-
ery family who has a member hospitalized after a
TME. Driven by a trauma-informed care approach
(Marsac et al., 2016), all children and families are
viewed as potentially experiencing a traumatic event
in the past or as experiencing their current medical
care as traumatic. Medical teams working in this con-
text are a significant source of support for the family
during this period. Health-care providers who are
knowledgeable about medical traumatic stress have
the opportunity to minimize the potentially traumatic
aspects of medical care and identify children and fami-
lies with persistent distress (Cutuli et al., 2019).
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