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Abstract

Objective Early childhood is a high-risk period for exposure to traumatic medical events due to
injury/iliness. It is also one of the most important and vulnerable periods due to rapid development
in neurobiological systems, attachment relationships, cognitive and linguistic capacities, and emo-
tion regulation. The aim of this topical review is to evaluate empirical literature on the psychologi-
cal impact of medical trauma during early childhood (0-6 years) to inform models of clinical care
for assessing, preventing, and treating traumatic stress following injury/iliness. Methods
Topical review of empirical and theoretical literature on pediatric medical traumatic stress (PMTS)
during early childhood. Results There are important developmental factors that influence how
infants and young children perceive and respond to medical events. The emerging literature indi-
cates that up to 30% of young children experience PMTS within the first month of an acute illness/
injury and between 3% and 10% develop posttraumatic stress disorder. However, significant
knowledge gaps remain in our understanding of psychological outcomes for infants and young
children, identification of risk-factors and availability of evidence-based interventions for medical
trauma following illness. Conclusions This topical review on medical trauma during early child-
hood provides: (a) definitions of key medical trauma terminology, (b) discussion of important de-
velopmental considerations, (c) summary of the empirical literature on psychological outcomes,
risk factors, and interventions, (d) introduction to a stepped-model-of-care framework to guide clin-
ical practice, and (e) summary of limitations and directions for future research.

Key words: Infants; toddlers; preschoolers; young children; early childhood; developmental considera-
tions; medical trauma; iliness; accidents; injuries; risk factors; screening; prevention; intervention; pe-
diatric medical traumatic stress; posttraumatic stress disorder; models of care.
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Introduction

Early childhood is a high-risk period for exposure to
medical trauma due to injury/illness (Australian Institute
of Health and Welfare, 2020). Early childhood is also
one of the most important and vulnerable periods of de-
velopment (Shonkoff & Garner, 2012). Developmental
factors greatly influence how infants and young children
understand, respond, and adjust to medical trauma.
These factors present many challenges for assessment
and intervention. However, due to these challenges and
widely held beliefs that young children do not experience
mental health difficulties, this age-group has been largely
neglected. This topical review provides a synthesis of the
literature on medical trauma during early childhood (de-
fined herein as children aged 06 years). Specifically, this
review aims to (a) define medical trauma terminology,
(b) discuss key developmental considerations, (c) present
the empirical literature on the prevalence, comorbidity,
course, risk factors, and interventions for pediatric medi-
cal traumatic stress (PMTS), (d) introduce a stepped-
model-of-care framework to guide future assessment,
prevention and treatment of PMTS during early child-
hood, and (e) identify priority areas for further research.

Terminology

Although medical trauma is widely used and recog-
nized, there are different interpretations depending on
the context and definitions used. In a medical setting,
the term “trauma” can refer to physical trauma or
psychological trauma. For example, a “major trauma”
is defined as “an injury or combination of injuries that
are life-threatening and could be life changing because
it may result in long-term disability” (National
Clinical Guideline Centre (UK), 2016). The
Diagnostic and Statistical Manual of Mental
Disorders (5th edn; DSM-5; American Psychiatric
Association, 2013 defines psychological trauma as any
event that involves “exposure to threatened death or
actual or threatened serious injury.” The examples
listed in the DSM-$ include “severe” motor vehicle
accidents and medical events that are sudden,
“serious” or “catastrophic” (e.g., waking during sur-
gery). However, this definition does not adequately
describe the complexity of medical trauma as it uses
objective severity descriptions and focuses on discrete/
external events (De Young & Landolt, 2018).
Research consistently shows objective injury/illness se-
verity characteristics do not reliably predict psycho-
logical outcomes in children (De Young et al., 2011;
Haag & Landolt, 2017; Price et al., 2016). Young
children are also less likely to perceive their injury/ill-
ness as “life-threatening” in the same way as older
children and adults, because developmentally, they
typically do not understand key aspects of death (e.g.,
permanent/irreversible; Panagiotaki et al., 2018).

Young children can be exposed to many events in a
medical setting that may be equally or more traumatic
than the original injury/illness, resulting in the poten-
tial for repetitive, and chronic trauma exposure. The
subjective appraisal of threat during the acute injury/
illness and/or subsequent medical treatment underpins
the psychological impact of the medical trauma expe-
rience (Haag & Landolt, 2017; Price et al., 2016).
Given young children typically look to their caregivers
to determine potential threats/danger and rely on
them to feel safe, a caregiver’s emotional reaction and
subjective appraisal is also likely to influence the
child’s perception of threat (Haag & Landolt, 2017).

PMTS is the term most frequently used in the pedi-
atric medical trauma literature to describe
“psychological and physiological responses of children
and their families to pain, injury, serious illness, medi-
cal procedures, and invasive or frightening treatment
experiences” (National Child Traumatic Stress
Network, 2003). PMTS is not a traumatic stress disor-
der, but rather posttraumatic stress symptoms (PTSS)
that manifest after medical trauma. PMTS occurs on a
wide spectrum (from normal to problematic) and may
present at various phases across the child’s medical
journey. In this review, posttraumatic stress disorder
(PTSD) is used when the presentation of PTSS meets
DSM-5 PTSD diagnostic criteria for children <6 years
(American Psychiatric Association, 2013).

Although the PMTS definition provides a broad de-
scription of potentially traumatic medical events
(PTEs), we are not aware of a definition in the pediat-
ric literature that clearly describes the unique and
complex nature of medical trauma specifically. We,
therefore, propose the following working definition of
medical trauma

Exposure to a single or series of medical event/s related to injury/
illness, painful or invasive medical intervention and/or other hos-
pital experiences that may be perceived by the child and/or care-
giver as threatening, overwhelming or frightening.

The specific reference to subjective perception of
threat by the child and/or caregiver is the important el-
ement in this definition. We acknowledge that it is
challenging to determine a child’s perception of threat;
however, we include subjective perception in the defi-
nition to prompt professionals to consider the child’s
perception of threatening and potentially traumatic
experiences, regardless of its objective severity. We
propose “medical trauma” is used to describe the con-
text/event/s that might be experienced as traumatic,
whereas PMTS is used to describe the psychological/
physiological response to the medical trauma. The fol-
lowing section and Supplementary Table 1 provide
further guidance to help determine what medical
events might be perceived as threatening and a corre-
sponding list of PMTS symptoms across the develop-
mental stages.
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Developmental Considerations

Early childhood represents a time of particularly rapid
and complex development, where the child is forming
attachment relationships; progressing from basic sen-
sorimotor functioning to emerging cognitive-linguistic
capacities; and moving towards developing self-
emotion regulation skills within the context of coregu-
lation with caregiver/s (Humphreys et al., 2015;
Sameroff, 2010). Adverse experiences that occur dur-
ing this stage have the potential to influence brain ar-
chitecture, pain sensitivity, caregiving relationships,
and social, emotional, and physical development
(Shonkoff & Garner, 2012). How young children pro-
cess and respond to medical trauma is influenced by
age and developmental maturity (Salmon & Bryant,
2002). Therefore, the impact of medical trauma must
be considered within the context of their social, emo-
tional, and relational developmental competencies.
Refer to Supplementary Table 2 for detailed summary.

Infants

Infants (0-12 months) are especially dependent on
their caregivers for physical safety and to meet their
needs for physical comfort, food, sleep, stimulation,
pain management, and emotion regulation (Sameroff,
2010). Developing a secure attachment with a primary
caregiver is a crucial task for this stage of development
(Humphreys et al., 2015). Beyond signaling via dis-
tress behaviors, infants have minimal skills to commu-
nicate or cope with pain or strong emotions
(Humphreys et al., 2015). Thus, separation from and/
or change in caregiver responsiveness during medical
event/s can be particularly distressing.

Toddlers

Toddlers (1-2 years) are gaining a sense of autonomy
and learning how to feed, dress, and toilet themselves
(Humphreys et al., 2015). Medical events can affect
their confidence and prompt a delay or regression in
development. Toddlers are becoming more aware of
their relative powerlessness which can increase percep-
tions of threat during their medical care. They are still
highly dependent on their caregivers to help them feel
safe, to understand their experiences, and to cope and
can experience anxiety during separation. Toddlers
become aware of how others think and feel, and are
highly sensitive to how family members and pediatric
providers respond to their injury/illness and treatment
(Humphreys et al., 2015).

Preschoolers

Preschoolers (3-5 years) still need support to manage
pain and regulate emotions. Their thinking becomes
more logical through storing and processing memory,
although it remains egocentric and limited to concrete
information (Salmon & Bryant, 2002). They are,

therefore, especially prone to confusion, misinterpre-
tation or magical thinking about their medical experi-
ence (e.g., “The needles are punishment for being
bad,” “I can make this illness go away with my super-
powers”), or may catastrophize or overgeneralize
(e.g., “All children die when they come to hospital”).
Young children are unlikely to understand the reason
for certain events (e.g., painful medical procedures).
Consequently, preschoolers can develop distorted or
confused memories and increased threat appraisals.
Preschoolers’ distress responses are largely expressed
through behavior (e.g., crying, tantrums, aggression,
hyperarousal), which can result in misinterpretation
or failure from caregivers and pediatric providers to
accurately interpret trauma signs, thereby exacerbat-
ing distress (De Young et al., 2012).

Psychological Outcomes following Medical
Trauma

For young children, the most common PMTS symp-
toms during the acute trauma period include clingi-
ness, avoidance, irritability, and temper tantrums,
distress at reminders, sleep disturbance, disobedience,
nightmares, and increased aggression (De Young
et al.,, 2011, 2012). For the majority of young chil-
dren, PMTS is normal and transient during the acute
period following medical trauma (De Young et al.,
2012). However, for some, these symptoms cause sig-
nificant functional impairment and can develop into
psychological disorders (De Young et al., 2012).
Trajectory analyses examining PMTS recovery pat-
terns following intensive care admission found the ma-
jority of children (aged 2-16years, 44% < 6 years)
were resilient (83.8%), 3% experienced elevated
PMTS but recovered gradually and 12.9% exhibited a
chronic symptom trajectory with clinically elevated
symptoms persisting for at least 12 months (Le
Brocque et al., 2020).

There are now 16 studies that report acute and
longer-term psychological consequences of medical
trauma during early childhood (Table I summarizes
this literature). Most of these studies are with injury
populations and the primary outcome is PTSD.
Studies that used diagnostic interviews reported PTSD
prevalence rates of 7-29% within the first month of
medical trauma, 10% at 6 months, and 2.4% up to 3
years after the initial injury/illness. Only one study has
reported the prevalence of other psychological disor-
ders and comboridity with PTSD (De Young et al.,
2012), finding 10-16% of young children met diag-
nostic criteria for other disorders including opposi-
tional defiant disorder, separation anxiety disorder or
specific phobia. Up to 85% of children with PTSD
also met criteria for at least one other diagnosis. The
high rates of comorbidity raises concerns relating to
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the risk of misdiagnosis and a focus on the emerging
externalizing behavior difficulties, without addressing
the underlying trauma presentation (De Young et al.,
2012).

Risk Factors for PMTS

Empirical literature on risk factors for PMTS during
early childhood is limited. Pretrauma child-specific
risk factors include temperament (negative affectivity;
Tillery et al., 2019) and preexisting internalizing/ex-
ternalizing difficulties (De Young et al., 2014; Le
Brocque et al., 2020; Scheeringa et al., 2006). Injury/
illness-related risk-factors include elevated pulse rate,
larger burn size, pain, and frequent invasive medical
intervention (Ben-Ari et al., 2020; De Young et al.,
2014; Haag & Landolt, 2017; Stoddard et al., 2006).
The most important social risk factors for experienc-
ing elevated PMTS throughout the acute and post
trauma periods are parent-related variables. Child and
parent psychological distress are positively associated
across injury/illness and medical intervention litera-
ture (Ben-Ari et al., 2020; De Young et al., 2014; Graf
et al., 2013; Haag & Landolt, 2017; Le Brocque et al.,
2020; Meiser-Stedman et al., 2017). Observational re-
search has found the relationship between parent psy-
chological distress and child procedural distress
during painful procedures was mediated through par-
enting behavior (e.g., avoidant coping, excessive reas-
surance; Brown et al., 2019). Other social risk factors
include low family social support (Ben-Ari et al.,
2020) and poor family functioning (Graf et al., 2011).

Assessment, Prevention, and Intervention for
PMTS

The Pediatric Psychosocial Preventive Health Model
(Kazak, 2006) and the integrative trajectory model of
PMTS (Price et al., 2016) are widely used frameworks
to guide understanding, assessment, prevention, and
treatment of PMTS. This section briefly examines the
existing literature on assessment and intervention for
PMTS in young children. Based on the PMTS models
and existing evidence, we introduce a stepped-model-
of-care framework that outlines the goals, level of in-
tervention, treatment strategies and references/links
for developmentally appropriate evidence-based
resources (see Table II for the cited studies and/or to
access the recommended resources). This framework
provides a foundation to guide research to develop ev-
idence-based clinical practice, and to develop and re-

fine models of care for medical trauma during early
childhood.

Universal Trauma-Informed Care
Responsive trauma-informed care and age-appropriate
procedural preparation and pain management should

be provided to all children and families to promote
feelings of safety and to minimize exposure to PTEs in
the hospital setting (Marsac et al., 2014). There are a
number of excellent resources to train and support pe-
diatric providers to provide trauma-informed care for
children of all ages (see Table II).

Screening and Targeted Early Intervention
Universal screening for PMTS is recommended during
the acute phase (1-4 weeks post-PTE) of stepped-care
intervention models to identify children/caregivers
who should be monitored or referred for more com-
prehensive targeted assessment and psychological sup-
port following medical trauma (Price et al., 2016).
The Pediatric Emotional Distress Scale-Early Screener
(PEDS-ES) completed by caregivers of young, injured
children (1-6 years) has demonstrated feasibility, ac-
ceptability and predictive validity (Haag et al., 2020;
Kramer et al., 2013).

A randomized control trial has demonstrated the ef-
ficacy of providing early brief psychological interven-
tion (one to two sessions) to caregivers of young
children (1-6years) screening “high risk” on the
PEDS-ES. The CARE intervention, compared with
usual-care, was found to accelerate children’s recovery
from acute PMTS following traumatic injury (Haag
et al., 2020). The hypothesized key elements of CARE
include (a) supporting parents to identify, understand
and support their child’s distress and prioritize their
own self-care, (b) promoting emotion regulation (e.g.,
soft toy, relaxation activities, responsive caregiving),
and (c) using developmentally appropriate therapeutic
resources to help the child (and parent) understand,
contain, structure, and process their experience in
a safe way and provide opportunities to talk about
and correct unhelpful appraisals (e.g., therapeutic
storybook).

As part of routine clinical care, we recommend
caregivers of children aged 1-6years complete the
PEDS-ES within the first 2—4 weeks following an acute
injury. Caregivers of children who screen “high risk”
on the PEDS-ES should be provided with psychoedu-
cation and coping strategies and resources such as
those provided in CARE.

Indicated Clinical Intervention

The goal for this stage is to conduct a diagnostic as-
sessment and provide specialized mental health inter-
vention, as indicated, to reduce distress and functional
impairment in children presenting with persistent
pain, PTSD, anxiety, dysregulated behavior, and/or
parent—child relationship difficulties. Evidence for the
feasibility and effectiveness of trauma-focused cogni-
tive behavioral intervention has been demonstrated
with preschool children (>3 years) exposed to mixed
traumatic events (Scheeringa et al., 2011).
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Limitations and Future Directions

Recognition and understanding of the impact of medi-
cal trauma during early childhood has grown over the
past 15 years; however, a lack of empirical research
and significant knowledge gaps of how to assess, diag-
nose, and treat PMTS across early childhood remain.
The majority of studies have focused predominately
on injury populations and children aged >24 months.
Few studies have used developmentally sensitive diag-
nostic assessment tools to assess and report PTSD
prevalence and only one study to date has reported
the prevalence of other psychological outcomes.
Additionally, only single-informants (caregivers) have
been used for all studies to diagnose PTSD. Although
particularly challenging for this age group, future re-
search should consider multi-informant, multi-method
approaches.

Further research is needed to (a) determine the na-
ture, frequency, and trajectories of PMTS symptoms
and other psychological consequences across different
stages (infants, toddlers, and preschoolers), medical
trauma types and from underrepresented communi-
ties, (b) identify risk and protective factors and iden-
tify interactions that moderate or mediate PMTS over
time, and (c) develop and validate age-appropriate
and culturally sensitive psychological assessment
tools and interventions across the stepped-care
model that encompass developmental biopsychosocial
complexities.

Conclusions

Trauma experiences in early childhood are often ig-
nored or underestimated in their impact. There is a
paucity of research into trauma experiences, the im-
pact, and models of intervention in this age group.
This topical review summarizes the current literature
on prevalence, course, risk factors, assessment, and in-
tervention for PMTS following medical trauma during
early childhood. Recommendations for assessment
and intervention within a stepped-model-of-care
framework to prevent and treat persistent PMTS and
functional impairment are presented. Findings can
guide and stimulate future research and inform clinical
practice.

Supplementary Data

Supplementary data can be found at: https://academic.oup.-
com/jpepsy.
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