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a b s t r a c t

Aim: The current study examined occurrence and within-family associations of traumatic

stress reactions after child burn injury, while in the same model addressing the role of

parents’ own symptoms in their reports of child symptoms.

Methods: One-hundred children (8–18 years old), and their mothers (n=90) and fathers (n=74)

were assessed within the first month (T1) and three months (T2) after burn. Parents and

children rated child traumatic stress reactions on the Children’s Responses to Trauma

Inventory (CRTI) and parents rated their own reactions on the Impact of Event Scale (IES).

Cross-sectional associations at the two occasions were examined using a structural equation

model.

Results: Occurrence of traumatic stress symptoms in the clinical range was higher in parents

(T1: 24–50%; T2: 14–31%) than children (T1: 0–11%; T2: 3–5%, depending on whether children,

mothers or fathers reported on symptoms). Traumatic stress symptoms of mothers at T1 and

of both parents at T2 were significantly related to child self-reported symptoms. Moreover,

mothers who experienced higher stress symptoms themselves gave higher ratings of their

child’s symptoms at both time points, while for fathers, this was only found at T2.

Conclusions: The current study demonstrates the impact of pediatric burn injury on the family

level, and shows simultaneous existence of within-family interrelatedness of traumatic

stress and an influence of parents’ own symptoms on their perception of child symptoms.

Findings highlight the need for trauma symptom screening in all family members and for

considering informants’ symptoms to understand the child’s functioning in particular.

© 2018 Elsevier Ltd and ISBI. All rights reserved.
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1. Introduction

Burn events are potentially traumatizing for children and
adolescents. Besides the burn event and injury itself, potential
stressors include treatment-related factors such as pain,
repeated wound care and skin grafting procedures. Clinically
relevant acute stress reactions appear to be present in 25–31%
of children [1–3]. Although symptoms after pediatric injury
generally tend to decline over time, they persist in a subgroup
[4], indicating the necessity to identify children in need of
psychological support.

To assess child traumatic stress reactions, both the child
and its parents can be a source of information. However,
child assessment is complicated because parent and child
symptoms may co-occur as both can be affected by the
traumatic event and parents’ own symptoms may influence
their observation of child symptoms [5]. Evidence for the co-
existence of these two phenomena was provided by a
previous cross-sectional study, showing an association
between maternal and child self-reported traumatic stress
symptoms after war exposure, as well as a distortion in
maternal reports of their child behavior, related to their own
traumatic stress symptoms [6]. The current study aims to
further unravel the complexity of underlying family systemic
influences and to especially examine the role of fathers,
thereby enhancing insight into the underlying interdepen-
dency and discrepancy between mothers, fathers and
children.

The concept of ‘relational PTSD’ refers to the co-occurrence
of parent and (young) children’s stress symptoms after a
traumatic event [7]. Within this model, it is assumed that the
parent’s symptoms exacerbate the child’s symptoms and vice
versa. The interrelatedness of parent and child symptoms is
also emphasized within the Integrative (Trajectory) Model of
Pediatric Medical Traumatic Stress [8,9]. Indeed, several
studies have shown parents’ higher initial stress reactions
to increase the risk of (later) child traumatic stress symptoms
[2,10,11]. However, research has indicated that the strength of
the association between child and parent symptoms may
depend on the timing of the assessments, as well as on the age
of the child; with stronger relationships for younger, compared
to older children [12].

Over and above the actual co-occurrence of child- and
parent reactions, parents’ own traumatic stress symptoms
potentially influence the way in which they perceive their
child’s reactions to the trauma. Several studies have shown
that parents with more stress symptoms themselves report
higher symptoms in their child, suggesting that parents with
higher traumatic stress are more prone to overestimate the
child’s stress symptoms [5,13–15]. This phenomenon is
suggested to be one of the explanations for the observed
discrepancy between child self-reports and parental reports of
child symptoms, which has been shown in various trauma
populations [5,14,16].

To fully understand traumatic stress reactions within the
family, assessing both parents is essential. Women have been
indicated to be more vulnerable to develop posttraumatic
stress disorder (e.g., [17]), which is supported by the observa-
tion of higher levels of stress symptoms after burn injury in

mothers compared to fathers [18]. Moreover, mothers’
traumatic stress symptoms generally have a stronger associa-
tion with child symptoms, compared to fathers’ stress
symptoms [19]. This was confirmed in a recent study in
preschool children with burns, where maternal symptoms of
acute stress were associated with child acute stress, while
paternal symptoms were not [20]. However, whether this
stronger association for mothers also applies to longer term
symptoms and older children with burns is unknown. Also, it is
unclear whether a potential influence of parents’ own
symptoms on reports of child stress symptoms will be
different between mothers and fathers, as no previous studies
have made comparisons. A previous study in child anxiety
showed that mothers’ reports of child anxiety were related to
mothers’ depressive symptoms, while this was not the case for
fathers [21]. This suggests that comparing mothers and fathers
is relevant and might inform clinical practice regarding the
potential consequences of maternal and paternal involvement
in assessment of child symptoms.

The main aim of the current study was to examine
associations between child (8–18 years old) and parent
traumatic stress symptoms and the potential impact of
parents’ own symptoms on reports of their child’s symptoms.
Prior to examining these associations in one model, parent–
child agreement on child stress symptoms within the first
month and three months after the burn event was investigat-
ed. It was hypothesized that parent-child agreement regarding
child stress symptoms would be low to moderate [5]. In the
final model, a significant association between child self-
reported stress reactions and parents’ stress reactions was
expected [9]. In addition, parents with higher levels of
traumatic stress were hypothesized to report more stress
symptoms in their child, while accounting for the child’s self-
rated symptoms [5,6,14]. The model was examined for
associations within the first month after burn. Next, data
collected three months after burn were used to examine
whether the model was replicated. Differences between
mothers and fathers were examined exploratory. The role of
child age was examined by including comparisons between
children younger and older than 13 years of age.

2. Methods

2.1. Participant recruitment and procedures

Data for this study were collected as part of a larger prospective
study on child (age 8–18 years) and parental adjustment
following pediatric burn injury. Earlier studies in this cohort
examined child health-related quality of life [22], child
behavioral problems [23] and parents’ traumatic stress
reactions [24]. The unique contribution of the current study
is the inclusion of child posttraumatic stress reactions and the
simultaneous analysis of child and parent stress reactions.
From April 2007 to July 2011, data were collected in three Dutch
and four Belgian burn centers. Data collected within the first
month after burn (T1) and three months after burn (T2) were
used for the current study. Families were eligible to participate
in the study if the child had been in the hospital for more than
24h and the percentage total body surface area (TBSA) burned
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was more than or equal to 1%. Exclusion criteria included
limited Dutch language proficiency, child cognitive im-
pairment, and self-inflicted burns. Researchers at the burn
centers contacted eligible families and offered oral and written
information. Written informed consent was obtained from the
mother and father. Children provided written (�12 years) or
oral (<12 years) assent. The researchers requested to complete
the first questionnaires within the first four weeks of
admission and follow-up at three months consisted of mail-
out questionnaires. The study was approved by two indepen-
dent ethics committees in the Netherlands and Belgium
(NL18008.056.07 and B67020072060).

Of the 202 families eligible for the study, 22 (11%) declined to
participate, 15 (7%) children were already discharged before
the family could be approached and 19 (9%) families were not
invited because the local researcher deemed their participa-
tion to be too demanding (e.g., psychiatric background,
severely ill family members, involvement of child protection
services, or severe financial problems). Twenty families (10%)
gave their informed consent to participate, but completed
none of the questionnaires. For the purpose of this study, we
selected children who completed reports of their own stress
symptoms within the first month postburn and for which at
least one of their parents completed reports on child
symptoms, hereby excluding 26 families. This selection
resulted in a sample of 100 families, with reports of
100 children, 90 mothers and 74 fathers. A comparison
between the 100 participating families and non-participating
families revealed no significant differences in terms of child
gender (p=.55), number of days in the hospital (p=.91),
percentage TBSA burned (p=.84), and number of surgeries
(p=.62). However, children from participating families were
younger than children from non-participating families (Mpar-

ticipating=12.8, SD=3.0, Mnon-participating=13.8, SD=3.0; t (184)
=2.35, p=.02). From T1 to T2, 12 children (12%), 17 mothers
(19%) and 10 fathers (14%) dropped out of the study. Comparing
the participants that dropped out with the participants that
completed measures at T2 revealed no significant differences
in terms of self-reported traumatic stress symptoms at T1
(pchild=.87, pmother=.14, pfather=.33).

2.2. Participants

The sample of 100 children consisted of 69 boys (69%) and
31 girls (31%). Sixty-three percent of the burn events occurred
at home. For children under the age of 13 years, the burn event
occurred at home significantly more often than for children
13 years and older (p< .001). In the total sample, the incidence
of flame burns was highest (54%), followed by scalds (34%).
Incidence of scalds was higher in younger (<13 years) than
older (�13 years) children, while older children more often had
flame burns (p< .001). Mean TBSA burned was 8.8% (SD=10.3,
range 1–72%). Fifty-four (54%) of the children underwent at
least one skin grafting procedure (M number of skin grafting
procedures=.96, SD=1.95, range 0–16, median=1). Length of
hospital stay ranged from one to 218 days (M=18 days,
SD=29 days, median=12 days). Mean age of parents was
42.4 years for mothers (SD=6.1, range 28–55 years) and
44.8 years for fathers (SD=6.6, range 32–64 years). The majority
of the parents were employed (68% of mothers and 91% of

fathers). Eighty-one (81) % of the mothers and 90% of the
fathers were married or living with a partner, while 19% of the
mothers and 10% of the fathers reported to be single or
widowed.

2.3. Measures

2.3.1. Child traumatic stress symptoms
Within the first month after burn and three months after burn,
the child, mother and father separately filled out the Child-
ren’s Responses to Trauma Inventory [CRTI,revised version;
25]. This questionnaire consists of 34 items and assesses the
extent to which trauma-related responses were present in the
child in the past 7 days. The items included are identical for the
child- and parent versions. Items are rated on a 5-point Likert
scale ranging from 1 to 5. The measure consists of 4 subscales:
intrusion (7 items, e.g., repetitive, intrusive recollections of the
trauma), avoidance (11 items, e.g., avoiding conversations
about the event), arousal (6 items, e.g., difficulty concentrat-
ing), and other child-specific responses (10 items, e.g., feelings
of guilt). Clinical relevance of symptoms was derived from
clinical norm reference data, with cut-offs based on the 80th
percentile [26]. The cut-off value was dependent on the child’s
age and the informant of the CRTI (Child report, 8–12 years
old=91, 13–18 years old=118; parent report, 8–12 years old=100,
13–18 years old=99). As recommended by Alisic et al. [26],
clinical relevance was only determined for the total CRTI score,
and not for the subscales. Cronbach’s alpha’s for the total scale
were .85 for children, .92 for mothers, and .88 for fathers within
the first month after burn and .91, .92, and .93, respectively at
three months after burn, indicating adequate reliability.

2.3.2. Parental traumatic stress symptoms
Both parents completed the Impact of Event Scale [IES; 27,28]
within the first month after burn and three months after burn.
The IES is a valid and psychometrically sound 15-item self-
report measure used to assess two dimensions of traumatic
stress reactions, namely, symptoms of intrusion and avoid-
ance. Both the mother and father were asked to fill out the
Dutch version of the IES [29] by rating the frequency of
symptoms they experienced specifically in relation to their
child’s burn event on a 4-point Likert scale (0-1-3-5). The total
possible score could range from 0 to 75, with higher scores
representing higher levels of stress. Following Dutch [30] and
Australian research [31], scores �26 on the Total scale were
considered ‘clinically relevant stress symptoms.’ In our
sample, the IES demonstrated adequate reliability, with
Cronbach’s alpha of .85 and .84 for the total scale within the
first month after burn, and .90 and .89 at three months after
burn, for mothers and fathers, respectively.

2.3.3. Child- and burn characteristics
Characteristics of the child (i.e., gender and age) and the burn
(i.e., percentage TBSA burned, number of skin grafting
procedures, and length of stay in the hospital) were acquired
from the medical file. Percentage TBSA burned is the estimated
percentage body surface area affected by partial- or full-
thickness burns. Within the first month after burn, parents
provided information on the location of the burn event and the
cause of the burn.
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2.4. Statistical analyses

Prior to analyses, data were inspected for accuracy of entry and
missing values, and the score distributions were examined.
First, clinical relevance of stress reactions was established for
the child, mother and father reports on the CRTI and the
mother and father reports on the IES with the use of above-
mentioned cut-off values.

To examine informant agreement, intra-class correlations
(ICCs) among child, mother and father reports of child stress
symptoms were calculated for the total CRTI scale and the four
subscales. ICCs <.40 were interpreted as poor agreement, .40–
59 as fair agreement, .60–.74 as good agreement, and �.75 as
excellent agreement [32]. Moreover, agreement on clinical
relevance of the total symptoms score (dichotomous) was
evaluated with the k-statistic [Cohen’s Kappa coefficient; 33].
The k-statistic was interpreted as follows: <0 poor, 0–.20 slight,
.21–.40 fair, .41–.60 moderate, .61–.80 substantial, and
>.81 almost perfect agreement [34]. Lastly, difference scores
were calculated by subtracting the child report score from the
parent report score, to capture the size of the potential
difference. For mother-father agreement, the mother report
score was subtracted from the father report score. Statistical
significance of mean differences was tested with paired
sample t-tests.

Path models were used to examine the associations
between traumatic stress reactions of the child, mother, and
father, and to examine the relative contribution of parents’
own stress symptoms to their reports of child symptoms,
accounting for the child’s self-reported symptoms. First, a path
model with data from the first month after burn was estimated
and this model was replicated with data collected three
months after burn. Thereafter, the two models were combined

and Wald tests were used to test for differences in strength of
the coefficients between the two time points. Differences
between mothers and fathers within each time point were also
examined using Wald tests. A multigroup model was used to
examine whether associations differed between the group of
children under and above the age of 13 years. A model in which
all associations were constrained to be equal across the two
age groups (<13 years vs. �13 years) was compared to a model
without these equality constraints. Models were examined
within a structural equation modeling framework, using
Mplus 7.4 [35]. As inspection of histograms and values of
skewness (ranging from .07 to 1.17) and kurtosis (ranging from
�1.06 to 2.93) indicated slight deviations from normality in
some variables, a robust maximum likelihood (MLR) estimator
was used. Dependency of the data (i.e., children, mothers and
fathers are part of the same family) was taken into account in
the model by using adjusted standard errors.

In the path model, full information maximum likelihood
(FIML) was used to deal with missing data, hereby using all
available data. As we examined a saturated model, no fit
statistics were calculated. Path coefficients were tested two-
sided.

3. Results

3.1. Child and parental stress symptoms: occurrence and
correlations

Table 1 presents means, standard deviations, correlations of
the measures and the number of family members with stress
symptoms in the clinical range. In the first month after burn,
the correlation between child self-reported stress symptoms

Table 1 – Pearson correlations (top) and descriptive statistics (bottom) of child and parent traumatic stress symptoms, in
different informants at two time points.

1 2 3 4 5 6 7 8 9 10 11

Child symptoms T1
1. Child CRTI –

2. Mother CRTI .55** –

3. Father CRTI .40** .49** –

Child symptoms T2
4. Child CRTI .49** .31** .25 –

5. Mother CRTI .41** .50** .37** .69** –

6. Father CRTI .29* .29* .52** .59** .75**

Parent symptoms T1
7. Mother IES .38** .63** .40** .16 .34** .18 –

8. Father IES .11 .24 .16 .26 .58** .39** .26*

Parent symptoms T2
9. Mother IES .24* .54** .22 .33** .53** .37** .71** .37** –

10. Father IES .21 .29* .46** .39** .54** .62** .44** .58** .55** –

11. Age �.21* �.31** �.07 �.25* �.33** .09 �.27** �.07 �.21 �.29 –

M 65.30 69.28 62.53 57.22 57.65 55.23 26.69 15.88 18.84 11.22 12.79
SD 15.93 19.69 14.45 17.66 17.80 16.93 14.00 11.63 14.29 11.25 3.04
N 100 90 74 78 74 62 91 72 75 63 100
n (%) with symptoms in clinical range 6 (6) 10 (11) 0 (0) 4 (5) 2 (3) 2 (3) 46 (50) 17 (24) 23 (31) 9 (14) –

Note. T1=within first month after burn, T2=3 months after burn. CRTI=Children’s Responses to Trauma Inventory (range 34–170), IES=Impact of
Event Scale (range 0–75). Correlations in bold are addressed in text.
* p< .05.
** p< .01.
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and parents’ symptoms was moderate (r=.38) for mothers and
weak (r=.11) for fathers. Three months after burn, this
correlation was moderate for both mothers (r=.33) and fathers
(r=.39). Within-person correlations between traumatic stress
symptoms at T1 and T2 were moderate to strong (Child self-
reported symptoms r=.49; Mother symptoms r=.71; Father
symptoms r=.58), showing an association between symptom
levels in the first month and three months after burn for all
family members. Child self-reported symptoms and mother-
reported child symptoms were significantly higher for younger
children at both time points. Also, mothers of younger children
reported more symptoms themselves at T1.

At T1 and T2 respectively, 6% and 5% of the children’s self-
reported stress symptoms were in the clinical range. All of the
children with symptoms in the clinical range were under the
age of 13. Clinically relevant child stress symptoms were
reported by mothers for 11% and 3% of the children, at the two
time points, respectively. At T1, 90% of these children were
under the age of 13, while at T2, all children were in the
younger age group. Fathers reported clinically relevant
symptoms in respectively 0% and 3% of the children at
T1 and T2. At T2, the children with symptoms in the clinical
range as reported by fathers were all younger than 13 years old.
Parental reports of their own stress symptoms indicated
clinically relevant symptoms in 50% of mothers (child
<13 years: 58%; child �13 years: 41%) and 24% of fathers
(child <13 years: 25%; child �13 years: 22%) at T1, and in 31% of
mothers (child <13 years: 39%; child �13 years: 22%) and 14% of
fathers (child <13 years: 19%; child �13 years: 9%) at T2.

3.2. Cross-informant agreement on child stress symptoms

As displayed in Table 2, ICCs between child- and mother
reports of child total stress symptoms as well as the four
subscales were poor to fair at T1 (ranging from .38 to .56) and
fair to good at T2 (ranging from .55 to .70). Father-child

agreement on child symptoms could be classified as poor to
fair at T1 (ICCs ranging from .17 to .49), and as poor to good at T2
(ranging from .31 to .67). ICCs between mother and father
reports of child symptoms generally reflected fair agreement
at T1 and good agreement at T2 (ranging from .24 to .54 and
from .59 and.75, respectively).

The k-statistics displayed in Table 2 reflect the extent of
cross-informant agreement regarding scores reflecting clini-
cally relevant stress in the child. Agreement on presence of
clinically relevant symptoms varied, with k ranging from .32 to
.79. Mother–child agreement could be regarded fair at T1, and
substantial at T2. Father–child agreement at T1 could not be
calculated, as no fathers rated their child as experiencing
symptoms in the clinical range. At T2, father–child agreement
was substantial. Likewise, mother-father agreement was
substantial at T2.

As shown in Table 2, difference scores between reports of
children, mothers and fathers indicated that mothers gener-
ally reported significantly higher levels of child symptoms
than children and fathers at T1. There were no significant
differences in level of reported child symptoms between
children and fathers. At T2, differences between child and
mother reports of child symptoms disappeared, as well as
differences between mothers and fathers.

3.3. Path analyses

Results of the two path models are shown in Fig. 1 and Table 3.
At T1, the association between parental symptoms and child
self-reported symptoms was significant for mothers, but not
for fathers. However, the results of the Wald test showed that
the strength of the relationship was not significantly different
for mothers and fathers (x2 (1)=2.99, p=.08). At T2, both the
associations between child self-reported symptoms and
mother symptoms, and between child self-reported symp-
toms and father symptoms were significant. The Wald test

Table 2 – Mean level of child traumatic stress symptoms (left), and cross-informant agreement (right).

Child traumatic stress symptoms Cross-informant agreement

Child report Mother report Father report Child–mother Child–father Mother–father

M SD M SD M SD ICC k D ICC k D ICC k D

Within first month after burn
Total stress symptoms 65.3 15.9 69.3 19.7 62.5 14.4 .54 .32 4.5* .40 – �1.9 .48 – �7.8**

Intrusion 12.9 4.4 14.6 5.2 13.4 4.1 .46 1.7** .49 .7 .51 �1.3*

Avoidance 21.1 6.0 21.7 7.2 19.4 5.8 .38 .6 .17 �1.7 .54 �3.3**

Arousal 11.3 3.9 12.1 4.3 10.7 3.2 .50 .7 .30 �.1 .24 �1.1
Other child-specific responses 20.1 5.9 21.0 6.2 19.0 5.3 .56 1.1 .41 �.9 .42 �2.2**

Three months after burn
Total stress symptoms 57.2 17.8 57.6 17.8 55.2 16.9 .69 .65 .7 .59 .79 �1.8 .75 .66 �1.3
Intrusion 10.9 3.9 11.2 4.4 11.6 4.2 .59 .3 .31 .9 .67 .6
Avoidance 18.9 6.7 18.2 6.6 17.5 6.5 .57 �.6 .41 �1.5 .66 �1.0
Arousal 11.0 4.2 11.3 4.5 10.4 3.9 .55 .3 .46 �.5 .59 �.4
Other child-specific responses 16.4 6.1 16.9 5.6 15.8 5.5 .70 .7 .67 �.7 .72 �.5

Note. ICC=intra-class correlation, k=Cohen’s Kappa coefficient for agreement on clinical relevance of symptoms (dichotomous), D=mean
difference between reports of two informants (child report subtracted from the parent report, and mother report subtracted from the father
report, respectively).
* p< .05.
** p< .01.
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confirmed that this association did not differ in strength for
mothers and fathers at T2 (x2 (1)=.09, p=.76). For mothers as
well as fathers, associations with child self-reported symp-
toms did not differ between T1 and T2 (Mothers: x2 (1)=.20,
p=.66; Fathers: x2 (1)=3.15, p=.08). The association between
mother and father symptoms of traumatic stress was signifi-
cant at both time points.

Path coefficients indicated that mothers’ stress symptoms
were independently associated with their reports of child
symptoms at both time points. This indicates that mothers
experiencing more stress symptoms themselves, observed
more symptoms in their child than accounted for by the child’s
self-report. For fathers, this was only the case at T2. The results
of the Wald test showed that these coefficients differed
significantly between mothers and fathers at T1, but not at T2
(T1: x2 (1)=9.68, p=.002; T2: x2 (1)=2.05, p=.15). Also, for fathers,
this relationship was stronger at T2 than T1 (x2 (1)=10.74,
p=.001), while for mothers, the association was stronger at
T1 than T2 (x2 (1)=4.43, p=.04). Although not an association of
main interest, at T1, it was found that fathers reported more
stress symptoms in their child in case mothers reported higher
stress (p=.002).

An additional multigroup analysis investigated whether
the relations in the model between parents and children

differed across age groups (<13 years vs. �13 years). The
results revealed that at both time points the associations
between the variables in the model were not different for
younger compared to older children (T1: x2 (10)=14.49, p=.15;
T2: x2 (10)=10.91, p=.36); parent and child symptom interre-
latedness and the influence of parents’ own stress reactions on
their report of child symptoms did not depend on child age.

The two models explained 50% of the variance in mother-
reported child symptoms at T1 and 59% at T2. For fathers,
explained variance was 30% at T1 and 55% at T2.

4. Discussion

This study examined co-occurrence of child, mother, and
father traumatic stress reactions after child burn injury. In the
same model the potential impact of parents’ own stress
symptoms on their ratings of child symptoms was examined,
while accounting for stress symptoms as reported by the child.
The study showed that parent and child traumatic stress
reactions were related and that, after having taken into
account these associations, parental stress reactions were
associated with parents perceiving more stress symptoms in
their child.

Fig. 1 – Path model representing associations between parent traumatic stress and (parent report of) child traumatic stress.
Standardized coefficients are shown, with values for T1 (within first month after burn) on the left and for T2 (three months after
burn) on the right. Bold lines represent main associations of interest. CRTI=Children’s Responses to Trauma Inventory,
IES=Impact of Event Scale.
*p< .05, **p< .01.

Table 3 – Parameter estimates for the path models.

Within first month after burn (n=100) Three months after burn (n=82)

B SE pB CIB b B SE pB CIB b

Child report CRTI
! Mother report CRTI .44 .11 <.001 [.23–.65] .36 .52 .10 <.001 [.32–.72] .52
! Father report CRTI .31 .11 .004 [.10–.52] .34 .42 .11 <.001 [.20–.64] .42
$ Mother symptoms (IES) 79.06 23.58 .001 [32.85–125.28] .36 81.00 29.24 .006 [23.70–138.30] .33
$ Father symptoms (IES) 27.97 21.09 .190 [�13.36 to 69.31] .15 89.46 33.53 .008 [23.74–155.19] .45
Mother symptoms
! Mother report CRTI .66 .12 <.001 [.42–.91] .48 .32 .13 .015 [.06–.58] .26
$ Father symptoms (IES) 44.01 19.59 .025 [5.61–82.41] .27 89.92 22.41 <.001 [45.99–133.84] .56
Father symptoms
! Father report CRTI .05 .16 .752 [�.26 to .36] .04 .69 .18 <.001 [.34–1.03] .45

Note. CRTI=Children’s Responses to Trauma Inventory, IES=Impact of Event Scale. ! reflect regression coefficients, $ reflect covariance
between two constructs. CI=95% confidence interval.
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Depending on the informant of child symptoms, 0–11% of
the children were indicated to have traumatic stress symp-
toms in the clinical range. These rates are in line with findings
after child accidental injury [36,37], but low compared to
findings after burn injury by Saxe et al. [2], reporting that 31% of
the children could be diagnosed with acute stress disorder.
Higher mean burn size in the latter sample possibly explains
the discrepancy with rates in the present study. Similar to
previous studies (e.g., [38]), the present study revealed high
occurrence of parental stress symptoms in the clinical range
compared to rates in their children, emphasizing the impact
pediatric burn injury can have on parents.

The present study indicates that perspectives of mothers,
fathers and children on child traumatic stress symptoms
differ. Consistent with the study of Kassam-Adams et al. [5],
parent–child agreement on presence of stress symptoms in the
child was generally low in the first month after the burn event
and moderate to good three months after burn. This finding is
in line with previous studies [16,39] and suggests that parent
and child views on child traumatic stress reactions converge
over time. A possible explanation is that all family members
initially have to get used to the unfamiliar, stressful and
demanding (hospitalization) situation. In this period, physical
care for the wounds may dominate, children and parents may
need time to recognize child stress reactions and may use
different reference situations to judge these reactions. After
discharge, old as well as new family routines may characterize
daily life, resulting in better opportunities to judge the child’s
behavior.

Within the first month after burn, mothers in the present
study were found to overreport child symptoms relative to the
child’s report, while this was not found for fathers. This may be
explained by a higher prevalence of mothers’, compared to
fathers’, traumatic stress reactions. The findings for mothers
contrast two previous studies that found parents to generally
underreport child symptoms [16,39]. A potential explanation
of these contrasting results is that earlier studies on parent–
child agreement have not differentiated between reports of
mothers and fathers and have not included information on
(potentially different) prevalence rates of mothers’ and
fathers’ own traumatic stress. Findings of the current study
imply that reports by mothers and fathers should not be
assumed to be interchangeable.

As hypothesized, parental symptoms of traumatic stress
were related to child self-rated symptoms, indicating a shared
experience of symptoms within the family. Especially moth-
ers’ traumatic stress symptoms were associated with child
symptoms within the first month after burn, which is in line
with findings from a meta-analysis [19], while three months
after burn, associations with child symptoms were also found
for fathers. Finding no association between paternal and child
symptoms shortly after the burn event is consistent with
recent findings in young children and their parents [20].
Concurrent associations between child and parent traumatic
stress after pediatric (burn) injury have been reported
previously [2,36]. The co-occurrence of symptoms within the
family that we observed in the longer term fits a relational
perspective on PTSD [7]. Although this relational model
focuses on trauma reactions in young children and their
parents, our study indicated that similar mechanisms may

apply to the age group of the current study. Mechanisms
explaining co-occurrence of symptoms assumed in the model
include dysfunctional parent-child relationship patterns, such
as unresponsive, overprotective or reenacting patterns. For
example, parents’ traumatic stress reactions have been
related to more self-reported coaching of avoidant child
coping [40]. Alternatively, the association between child and
parent symptoms may be explained by a shared genetic
vulnerability [41].

After controlling for the co-occurrence of symptoms within
the family, the present study also showed that parents with
higher stress symptoms themselves perceived more stress in
their children independent of the child’s own reported stress
levels, a finding supported by previous studies [5,6]. This effect
was found for mothers at both occasions and for fathers at
three months after burn, but not within the first month after
burn. However, father reports of child symptoms were related
to the mothers’ symptoms at this occasion. Overall, our
findings indicate that parents with higher stress symptoms are
more prone to report elevated stress in their child. Possible
explanations are parents with more stress symptoms having
difficulty to differentiate their child’s reactions from their own
[5] or parents’ symptoms biasing them to recall more negative
information in terms of child problems [42]. In sum, the
current findings suggest that parent’s own traumatic stress is
one of the explaining factors of observed parent-child
discrepancies in reports of child symptoms.

The differences between mothers and fathers that were
observed for relationships with (parent- and child reported)
child traumatic stress may be explained by differential
involvement of mothers and fathers in their child’s hospital
care. Similar to the potential explanation put forward by Haag
and Landolt [20], clinical evidence suggests that mothers are
generally more often involved in their child’s care during
hospitalization, for example by being present during child
wound care. However, as no data were collected regarding
parental involvement during hospitalization and after dis-
charge in the current study, this is a relevant topic to be
examined in future studies.

Overall, children below 13 years of age appeared to
experience higher levels of traumatic stress than adolescents
above 13 years of age. These findings are in line with previous
studies reporting more stress symptoms in younger children
in the acute aftermath of injury [4,37]. Results of a review
suggest that age differences may be most pronounced for
immediate symptoms and do not apply to chronic posttrau-
matic stress [12]. Because the current study did not describe
measurements beyond three months after burn, it is unclear
whether age differences dissolve by that time. Results further
showed that mothers, but not fathers, experienced higher
levels of symptoms within the first month after burn when
their child was younger. In general, the age differences found
support the assumption that the developmental period in
which pediatric injury takes place is important to consider
when examining psychological responses in families [8,9].
Despite this, the current study found no significant differences
between the two age groups in terms of relationships between
child and parent symptoms. Also, no age differences were
found regarding parents reporting more symptoms in their
child when they experienced more symptoms themselves.
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Thus, overall, age differences were primarily found in level of
child symptoms, while age did not appear to have an effect on
associations of posttraumatic stress symptoms within the
family.

The findings have to be interpreted in light of the study’s
limitations. First, with respect to external validity, the results
only apply to the first month and three months after burn and
do not automatically generalize to later time points. Second, to
minimize the burden of the study, no information was
obtained from structured diagnostic interviews, which limits
generalizations beyond questionnaire scores to clinical diag-
nosis of PTSD. Moreover, the instrument used to assess
parental symptoms only covered two symptom clusters of the
updated diagnosis of PTSD. Third, no information on subclini-
cal levels of child stress symptoms could be provided, as
appropriate norm data were not available for the CRTI. Fourth,
the low rate of clinically relevant child traumatic stress
reactions at T2 needs replication in another sample to rule
out that the strong parent-child agreement is a chance result.
Fifth, because some families were not invited to participate in
the study (for example because of severe psychiatric problems
in one of the parents) this may have resulted in an
underestimation of traumatic stress responses. Finally, non-
participation was higher in families of older teenagers, which
limits generalizability to this age group.

Results of the present study highlight the co-occurrence of
traumatic stress symptoms within families coping with the
consequences of child burn injury, while at the same time
showing evidence for parents’ observation of stress reactions
in their child being associated with their own stress reactions.
In international guidelines, it is currently recommended to use
multiple informants in the assessment of child traumatic
stress symptoms. The findings of the present study are in line
with these recommendations and emphasize the importance
of including the child’s self-report when they are capable of
providing this. To distinguish between relational influences of
traumatic stress in family members and potential overreport-
ing of child traumatic stress by parents who experience stress
reactions themselves, professionals should consider the
parents’ reaction to the injury and include them in a
therapeutic plan if wanted and indicated.
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