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Objective: The goal of this study was to
develop a model of risk factors for post-
traumatic stress disorder (PTSD) in a
group of acutely burned children.

Method: Seventy-two children between
the ages of 7 and 17 who were admitted
to the hospital for an acute burn were el-
igible for study. Members of families who
consented completed the Child PTSD Re-
action Index, the Multidimensional Anxi-
ety Scale for Children, and other self-re-
port measures of psychopathology and
environmental stress both during the hos-
pitalization and 3 months following the
burn. A path analytic strategy was used to
build a model of risk factors for PTSD.

Results: Two pathways to PTSD were dis-
cerned: 1) from the size of the burn and
level of pain following the burn to the
child’s level of acute separation anxiety,
and then to PTSD, and 2) from the size of
the burn to the child’s level of acute disso-
ciation following the burn, and then to
PTSD. Together these pathways ac-
counted for almost 60% of the variance in
PTSD symptoms and constituted a model
with excellent fit indices.

Conclusions: These findings support a
model of complex etiology for childhood
PTSD in which two independent path-
ways may be mediated by different
biobehavioral systems.

(Am J Psychiatry 2005; 162:1299–1304)

Approximately 1.25 million individuals received burn
injuries in the United States in 1992 (1). Fire is the third
leading cause of unintentional injuries in children (2). Not
surprisingly, burns were among the first types of trauma
identified as leading to traumatic stress reactions in
adults, and early burn research contributed to the original
classification of posttraumatic stress disorder (PTSD) in
DSM-III (3–5). Early studies of burned children alerted re-
searchers and clinicians to the importance of attending to
their psychiatric needs (6, 7). In one of the first studies of
the prevalence of psychiatric diagnoses, 30% of the chil-
dren interviewed more than 6 months after a severe burn
had met the DSM-III criteria for PTSD at some point after
their burn. These authors also reported higher preva-
lences of overanxious disorder, phobias, and enuresis in
the children with burns than in a nonburn comparison
group (8, 9). However, as little is known about the etiology
of PTSD in children with burns, there is a great need for
risk factor studies. Further, as burned children are accessi-
ble for study shortly after their trauma and, by virtue of
their ongoing need for medical and surgical care, can be
readily followed over time, they are ideally suited to pro-
spective, longitudinal research designs. Such designs are
necessary for the advancement of the understanding of
risk factors for PTSD (10). In this study we attempted to
build a model of risk factors for PTSD symptoms in burned
children by assessing them shortly after the burn and then
3 months following this assessment.

Research has focused on the anxiety/arousal and the
dissociative symptoms expressed in the acute aftermath of
a trauma. The importance of these symptom clusters is
formalized in DSM-IV with the addition of acute stress dis-

order. Acute stress disorder is the psychopathological re-
sponse in the immediate aftermath of a traumatic event
that occurs until 1 month following the trauma and in-
cludes both anxiety and dissociative symptoms as neces-
sary components of this diagnosis. Daviss and colleagues
(11) and Koplin Winston and colleagues (12) reported a
broad range of acute stress disorder symptoms in separate
cohorts of injured children. Numerous studies have docu-
mented the higher prevalence of PTSD in those initially di-
agnosed with acute stress disorder (13–15).

There is, however, considerable controversy over which
symptom cluster, anxiety or dissociation, is more predic-
tive of PTSD and, regarding the diagnosis of acute stress
disorder, whether dissociation should be included as a
distinct symptom cluster at all. If dissociative symptoms
are required in the diagnosis of acute stress disorder, many
individuals who suffer from only anxiety symptoms may
not receive adequate attention (16, 17). Further, it has
been argued that dissociative symptoms are not necessar-
ily more predictive of PTSD than are anxiety symptoms
(16). On the other hand, evidence suggests that individu-
als who dissociate around the time of trauma are at high
risk of developing PTSD (18–21). The controversy over the
relative importance of anxiety and dissociative symptoms
is also important for another reason: these two groupings
of symptoms may be the phenotypes of different biobe-
havioral systems related to PTSD (22, 23). Clarity regarding
the relationship between these groups of symptoms and
their biological underpinnings may be critical for identify-
ing children at risk and refining immediate interventions
following a trauma.
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Of the anxiety symptoms, we regard separation anxiety
as particularly important for the population of children
hospitalized with burns. The nature of burn injury and its
long and stressful hospital course frequently mean separa-
tions of the child and the parents at a time when the child
has a great need for their help and comfort.

In the current study we used path analytic techniques to
evaluate the ways in which pretrauma variables, trauma
characteristics, and reactions in the immediate aftermath
of a trauma are related to later PTSD symptoms. As de-
scribed, anxiety and dissociative reactions in the wake of a
trauma have frequently been identified as important com-
ponents of the acute trauma response, although there is
considerable controversy over which is more strongly re-
lated to deleterious long-term outcomes. Consequently, a
main goal of the current study was to assess the relative
importance of anxiety and dissociation in the immediate
aftermath of a burn.

Method

Participants

The participants were drawn from a group of children admitted
to Shriners Burns Hospital in Boston for an acute burn. All chil-
dren ages 7 to 17 years were eligible to participate unless they or
their parents did not speak sufficient English to complete the
study instruments. Of 116 eligible children, 72 (62%) participated.
Of the 44 children who did not, 26 had families that declined to
participate and 18 were discharged before we were able to obtain
consent. The mean age of the participants was 11.20 years (SD=
3.51); 24 were girls and 48 were boys. The average length of stay
was 25 days (SD=23). The mean amount of body surface area
burned was 17.58% (range=1%–85%). The children were inter-
viewed an average of 10 days after admission (range=2–26 days).

Procedures

Within 3 days of hospitalization or when the child was consid-
ered medically stable (e.g., did not have a delirium, did not have
an active infection, and was not receiving mechanical ventila-
tion), the child and his or her parents were approached by one of
the investigators (C.L.) and introduced to the study. After com-
plete description of the study, written informed consent and as-
sent were obtained from the parents and child, respectively. On
the same day that consent and assent were obtained, the child
was interviewed and answered questions about his or her trau-
matic stress responses and the child’s primary nurse answered

questions about the child’s dissociative symptoms (interview and
questionnaires are described in the following).

Follow-up assessments consisting of the same interviews and
questionnaires were completed by a trained research associate
(N.C. or E.H.) at the participant’s home 3 months later.

Measures

Child measures. The Child PTSD Reaction Index (24) is a 20-
item semistructured interview that assesses posttraumatic symp-
toms in children. Its interrater reliability is high (Cohen’s kappa=
0.88). Its validity is supported by the finding that children who are
known to have PTSD have much higher scores on this instrument
(24). The score on the Child PTSD Reaction Index was the main
dependent variable in this study.

The Multidimensional Anxiety Scale for Children (25) is a 39-
item self-report measure of pediatric anxiety symptoms. In a psy-
chometric study of the scale, the mean intraclass correlation coef-
ficients at 3 weeks and 3 months were 0.79 and 0.93, respectively,
demonstrating satisfactory to excellent test-retest reliability (25).
Factor analytic studies of the scale have shown a variety of inde-
pendent scales, including “harm avoidance,” “separation anxi-
ety,” and “physical symptoms.” The separation anxiety scale of
the Multidimensional Anxiety Scale for Children was our index of
separation anxiety.

The Colored Analogue Pain Scale (26) is a pocket-sized visual
analogue instrument on which the child slides a marker along a
10-cm line that shows an increasing intensity of red color corre-
sponding to increased intensity of current pain. This instrument
has been used with many groups of children who have pain. Chil-
dren with more painful syndromes score higher on this instru-
ment than do children with less painful syndromes. The Colored
Analogue Pain Scale has been found to be easier to administer
than other visual analogue scales.

Nurse measures. The numbing and dissociation scale of the
Child Stress Disorders Checklist (27) is a measure of acute disso-
ciative symptoms based on observer report. This 8-item scale as-
sesses the dissociative dimension of the child’s acute and post-
traumatic stress response. Internal consistency was found to be
0.75 (Cronbach’s alpha). Test-retest reliability, calculated by cor-
relating scores reported by the parents 2 days apart, was found to
be 0.72 (intraclass correlation). In the current study, the child’s
primary nurse completed the Child Stress Disorders Checklist in
regard to the child’s dissociative symptoms.

The total body surface area burned was the percentage re-
corded by the attending surgeon in the child’s medical record.

Data Analysis

We used a path analytic strategy similar to that used by Shalev
et al. (20) in another prospective study of acutely traumatized in-
dividuals. As this strategy is based on a prospective longitudinal
method, the directionality of many of the paths was constrained
by the time at which the variables were assessed. Accordingly, we
divided variables into the following: 1) PTSD symptoms (our
main dependent variable, derived from the Child PTSD Reaction
Index), 2) posttraumatic variables (variables assessed at the 3-
month follow-up), 3) peritraumatic variables (variables assessed
shortly after the trauma), 4) trauma exposure variable (percent-
age of body surface area burned), and 5) pretrauma variables
(variables related to the child or family from before the trauma).

A series of hierarchically nested ordinary least squares multiple
regression analyses were used to estimate direct and indirect
effects among variables. The first step was to predict the depen-
dent variable (PTSD symptoms). From the remaining variables,
we chose combinations of variables that accounted for a high
percentage of the variance in PTSD symptoms (high R2 value),
guided by our theoretical model of PTSD and constrained by the
strength of bivariate relationships (all bivariate relationships with

TABLE 1. Pretrauma, Trauma, Peritrauma, and Posttrauma
Variables for 72 Children With an Acute Burn

Variable Mean SD
Pretrauma: age (years) 11.20 3.51
Trauma: total body surface area burned (%) 17.58 17.92
Peritrauma

Separation anxiety (score on Multidimensional 
Anxiety Scale for Children [25], possible 
range=0–27) 8.21 5.25

Dissociation (score on Child Stress Disorders 
Checklist [27], possible range=0–16) 3.19 2.90

Pain (score on Colored Analogue Pain Scale 
[26], possible range=0–10) 2.12 2.24

Posttrauma: PTSD symptoms 3 months after 
burn (score on Child PTSD Reaction Index [24], 
possible range=0–80) 16.82 13.13
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r>0.30 and p<0.01). Accordingly, we chose two primary variables
(i.e., separation anxiety and dissociative symptoms measured in
the hospital) that together accounted for 59% of the variance of
PTSD (R2=0.59). Once these two variables were chosen, anteced-
ent variables could be identified in order to place separation anx-
iety and dissociation in the roles of mediators. Again, we were
guided by theory and the strength of the bivariate relationships,
and we were further constrained by temporal relationships. The
direction of the relationships chosen had to make temporal sense
(e.g., peritraumatic dissociation could not lead to the size of the
burn). In this way we generated a network of associations among
variables that, as we will discuss, adds important understanding
to the unfolding of PTSD over time.

Problems related to missing data can reduce the number of
subjects for a particular analysis to a less than optimal level. We
employed the statistical package M Plus 2.1 (28) with full informa-
tion maximum likelihood estimation to retain the full number of
subjects for each analysis. M Plus is preferred since it is able to use
the full information maximum likelihood procedure in concert
with the Satorra-Bentler correction for nonnormal data. (See the
work of McArdle [29] and Graham et al. [30] for discussions of the
advantages of maximum-likelihood-based methods for incom-
plete data over more traditional listwise and pairwise deletion
procedures.)

Results

Table 1 presents the mean values and standard devia-
tions for the variables used in our path analysis, and Table
2 presents a correlation matrix of these variables.

Figure 1 illustrates the network of associations among
variables. The results of the path analysis indicate two di-
rect pathways to PTSD. These pathways are from 1) acute
separation anxiety (beta=0.68) and 2) acute dissociation
(beta=0.26). In addition, separation anxiety served as a
mediator between the age of the child and PTSD and be-
tween pain measured shortly after the burn and PTSD.
Moreover, both separation anxiety and dissociation medi-
ated the relationship between total burn area and PTSD.
Together these pathways account for 59% of the variance
in PTSD. The overall model yielded strong fit indices (χ2=
2.0, df=6, p=0.92; comparative fit index=1.00; Tucker-
Lewis index=1.00; and root mean square error of approxi-
mation=0.00).

Discussion

Two pathways to PTSD symptoms were found. One path-
way was mediated by separation anxiety, the other by acute

dissociative responses. The magnitude of the trauma, mea-
sured by the size of the burn, was not related to PTSD di-
rectly but exerted its influence indirectly through both
pathways. The pathway mediated by separation anxiety
was influenced by the acute pain response. This pathway
was also influenced by the size of the burn and was in-
versely related to the age of the child. The pathway medi-
ated by the acute dissociative response was influenced only
by the size of the burn.

The independence of the anxiety and dissociation path-
ways to PTSD suggests the possibility that different biobe-
havioral systems contribute to PTSD. A number of re-
searchers have drawn connections between the arousal/
anxiety symptoms and the sympathetically mediated
fight-or-flight response and between the symptoms of dis-
sociation and the parasympathetically mediated “freeze”
or “immobilization” response (22, 23, 31, 32). For example,
Perry and colleagues have described the hierarchical re-
sponse to threat in biological theories of children’s re-
sponses to trauma (22, 23). They described the initial
fight-or-flight hyperarousal response in a child faced with
an immediate threat and the following freeze-or-surren-
der immobilized response when the child cannot dimin-
ish the threat by means of the fight-or-flight response. The
authors suggested that this freeze-or-surrender response

TABLE 2. Correlations Among Pretrauma, Trauma, Peritrauma, and Posttrauma Variables for 72 Children With an Acute Burn

Correlation (r)

Variable Total Body Surface Area Burned Separation Anxiety Dissociation Pain PTSD Symptoms
Pretrauma: age –0.12 –0.42a** –0.03 0.02 –0.17
Trauma: total body surface area burned 0.51a** 0.31a* 0.17 0.49**
Peritrauma

Separation anxiety 0.13 0.52a** 0.68a**
Dissociation 0.06 0.36a*
Pain 0.45**

Posttrauma: PTSD symptoms
a A direct relationship exists between these variables.
*<0.01. **<0.001.

FIGURE 1. Path Analytic Model for the Development of
PTSD in 72 Children With an Acute Burna

a The values in the model are partial correlation coefficients (beta
weights). R2=0.59.

Pretrauma Trauma Peritrauma Posttrauma

Age
Separation
anxiety

Pain

Dissociation

Body
surface
area

burned

PTSD

–0.33

0.42

0.31

0.50

0.68

0.26
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occurs when a child is confronted by extreme threat and is
helpless to respond. This response is phenotypically ob-
served as dissociative symptoms (22). The fight-or-flight
response is controlled by the sympathetic/HPA axis sys-
tem, and the freeze/immobilization response is controlled
by the parasympathetic nervous system (33). Porges has
described the evolutionary foundations of this sequen-
tially overwhelmed autonomic nervous system (33). Fur-
ther, Bowlby (34, 35) has noted the critical interpersonal
components of this threat response system in humans and
nonhuman primates.

Anxiety/Arousal Pathway to PTSD

Bowlby stated, “Of the many fear arousing situations that
a child, or older person, can foresee, none is likely to be
more frightening than the possibility that an attachment
figure will be absent or…unavailable when needed” (35, p.
201). In this study, the child’s level of acute separation anx-
iety was directly related to PTSD symptoms. Separation
anxiety was influenced by the child’s age, the size of the
burn, and the degree of pain experienced. As described,
the nature of burn injury and the prolonged recovery pro-
cess during hospitalization mandate stressful separations
between the child and parents at a time when the child has
a great need for their help and comfort. Thus, the children
who experienced the most anxiety on separations were
more likely to develop posttraumatic symptoms. Separa-
tion anxiety in children may be related to the evolutionarily
driven reaction to the anticipated loss of the mother and of
her protective function (36). As survival is a frequent con-
cern of children on burn units, the need for soothing and
reassurance from a parent is felt intensely by most burned
children. This extreme arousal response to being burned,
in pain, and alone is consistent with our data.

It is noteworthy that burn trauma has been considered a
relatively impersonal trauma, as it is often not caused by
another person. The importance of separation anxiety in
the development of PTSD suggests that burn trauma has a
significant interpersonal component. Specifically, burn
trauma and the emotional distress underlying the ques-
tion “Who will help me?” are integrally connected. This ev-
idence thereby supports the notion that all trauma has an
interpersonal element.

Dissociative Pathway to PTSD

Krystal has stated, “The switch from anxiety to the cata-
tonoid response is the subjective evaluation of impending
danger as one that cannot be avoided or modified. With
the perception of fatal helplessness in the face of destruc-
tive danger, one surrenders to it” (37, pp. 114–115). In this
study, the degree of dissociative symptoms measured
shortly after the burn was found to be a direct predictor of
PTSD symptoms. This replicates the results of many stud-
ies (18, 19), but we believe that it is the first to document
this effect in children with burns. The independence of
dissociation from separation anxiety is consistent with the

hypotheses of Perry and others that the anxiety/arousal
component of PTSD may be a phenotype of the sympa-
thetically mediated fight-or-flight response, whereas the
dissociative symptoms may be a phenotype of the para-
sympathetically mediated immobilization or freezing re-
sponse. This response is described as phylogenetically
very old and is characterized by the lack of vagal tone,
bradycardia, and shutting down of responses, in order to
conserve resources to maximize the chance of survival
during situations of extreme threat. This type of response
is thought to occur after exhaustion of other defensive be-
haviors, such as the fight-or-flight response, which is me-
diated by the sympathetic nervous system (33, 38, 39).
Changes in vagal tone, a well-accepted marker of para-
sympathetic activity, have been associated with PTSD (40–
42). It may be that situations of extreme life threat lead to
the parasympathetically mediated shutting down of emo-
tional responses, phenotypically observed as dissociative
symptoms and prospectively related to PTSD. Parasympa-
thetic nervous system activation was not, however, di-
rectly measured in this study.

It is notable that no direct relationship between separa-
tion anxiety and dissociation was found in our model. In
fact, the bivariate association (Table 2) was negligible (r=
0.13). As dissociative responses are hypothesized to follow
anxiety/arousal responses when the fight-or-flight ap-
proach is ineffective, it would follow that anxiety would
lead to dissociation. This dependence of dissociation on
anxiety/arousal, but not vice versa, is reported in the ac-
companying article in this issue of the Journal (43). It is
possible that variables that were not assessed (such as
psychophysiology) may be mediating this relationship.

Regarding the controversy of whether acute anxiety or
dissociation is the more important predictor of PTSD, our
data suggest that both anxiety and dissociative symptoms
independently contribute to the risk for PTSD.

Limitations

This study is limited by a relatively small number of sub-
jects and a short longitudinal follow-up. The findings of
two independent pathways to PTSD, and our interpreta-
tion that they suggest discrete biobehavioral systems, can
be illuminated by studies that include psychophysiologi-
cal and neuroendocrine measures.

Clinical Implications

These data have important implications for PTSD treat-
ment and prevention. If symptoms of separation anxiety,
pain, and dissociation can be identified in the acute after-
math of a trauma and strongly contribute to the risk of
PTSD, then it is critical to assess these symptoms and to
intervene accordingly. There are well-described psychoso-
cial and biological interventions for anxiety, pain, and dis-
sociation. Given the particular importance of separation
anxiety, burn hospitals (and all pediatric intensive care
units) must make every effort to keep parents and children
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together and to work with parents to increase their capac-
ity to comfort their children. It is noteworthy that opiates
are among the strongest inhibitors of the distress cry in
young animals upon separation from mothers (35, 44). We
have previously reported that the dose of morphine re-
ceived by burned children in the hospital diminishes
PTSD symptoms over time (45). It is possible that one
mechanism for the diminution of PTSD over time in these
children is the effect of the morphine on separation anxi-
ety, as well as pain. If so, it would be a very specific inter-
vention for one of our two pathways to PTSD.
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