
338 Pediatr Crit Care Med 2012 Vol. 13, No. 3

Objective: To evaluate posttraumatic stress disorder in children 
who have been admitted to the pediatric intensive care unit and 
their families.

Data Sources: Studies were identified through PubMed, 
MEDLINE, and Ovid.

Study Selection: All descriptive, observational, and controlled 
studies with a focus on posttraumatic stress disorder and the pe-
diatric intensive care unit were included.

Data Extraction and Data Synthesis: Posttraumatic stress disorder 
rates in children following admission to the pediatric intensive care 
unit were between 5% and 28%, while rates of posttraumatic stress 
disorder symptoms were significantly higher, 35% to 62%. There have 
been inconsistencies noted across risk factors. Objective and subjec-
tive measurements of disease severity were intermittently positively 
associated with development of posttraumatic stress disorder. There 
was a positive relationship identified between the child’s symptoms 
of posttraumatic stress disorder and their parents’ symptoms.

The biological mechanisms associated with the development of 
posttraumatic stress disorder in children admitted to the pediatric 
intensive care unit have yet to be explored. Studies in children 
following burn or other unintentional injury demonstrate potential 
relationships between adrenergic hormone levels and a diagnosis 

of posttraumatic stress disorder. Likewise genetic studies sug-
gest the importance of the adrenergic system in this pathway.

The rates of posttraumatic stress disorder in parents following 
their child’s admission to the pediatric intensive care unit ranged 
between 10.5% and 21%, with symptom rates approaching 84%. It 
has been suggested that mothers are at increased risk for the de-
velopment of posttraumatic stress disorder compared to fathers. 
Objective and subjective measures of disease severity yielded 
mixed findings with regard to the development of posttraumatic 
stress disorder. Protective parental factors may include educa-
tion or the opportunity to discuss the parents’ feelings during the 
admission.

Conclusions: Following admission to the pediatric intensive 
care unit, both children and their parents have high rates of trau-
ma exposure, both personally and secondary exposure via other 
children and their families, and subsequently are reporting sig-
nificant rates of posttraumatic stress disorder. To effectively treat 
our patients, we must recognize the signs of posttraumatic stress 
disorder and strive to mitigate the negative effects. (Pediatr Crit 
Care Med 2012; 13:338–347)
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matic stress disorder

Review Article

Posttraumatic stress disorder in children and their parents  
following admission to the pediatric intensive care unit: A review

Lara P. Nelson, MD; Jeffrey I. Gold, PhD

Survival from pediatric illness 
and disease has steadily im-
proved over the past 4 decades 
with advancements in medical 

diagnostics and care. This increase in sur-
vival has brought recognition that there 
are medical, functional, and other health- 
related outcomes beyond the disease itself, 
including associated psychological seque-
lae. Medical outcomes focused on life and 
death have recently expanded to include 
an emphasis on psychological, functional, 

and health-related outcomes. Healthcare 
professionals are now asked to think be-
yond prognosis, morbidity, and mortality 
and to attend to long-term consequences 
related to survival of pediatric illness and 
its treatments.

Posttraumatic stress disorder (PTSD) 
is an anxiety disorder first recognized in 
the Diagnostic and Statistical Manual of 
Mental Disorders, Third Edition (DSM
III, 1980). It originated while evaluating 
veterans following combat exposure, and 
has evolved over the past 30 yrs to in-
clude traumas such as disasters and abuse 
(physical and sexual). The key diagnostic 
feature is exposure to a traumatic event  
that threatens death or serious injury 
to self or others, and induces a response 
of intense fear, helplessness, or horror. 
Following exposure, the person must 
demonstrate symptoms within three 
categories: re-experiencing phenomena, 
avoidance of stimuli/emotional numb-
ing, and hyperarousal. Re-experiencing 

phenomena are recurrent, intense, dis-
tressing memories of the event, which 
may occur during periods of sleep or 
wakefulness. Due to the disturbing recall 
of the event, individuals subsequently en-
gage in avoidant behavior of stimuli asso-
ciated with the trauma, such as avoidance 
of thoughts or places that trigger recall. 
Emotional numbing can also occur where 
the person has a restricted range of emo-
tions compared to otherwise emotional 
highs and lows. Finally, hyperarousal 
may present in different ways, such as 
irritability, difficulty with sleep, or hy-
pervigilance. To meet diagnostic criteria  
for PTSD, these symptoms must be pres-
ent for more than 1 month and severe 
enough to cause severe distress or im-
paired functioning in different areas of 
life. In addition to making a full diagno-
sis of PTSD, clinicians/investigators also 
follow posttraumatic stress symptoms as 
measured by standardized checklists. A 
related diagnosis, acute stress disorder 
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(ASD), with a symptom duration of less 
than 1 month, has similar diagnostic cri-
teria to PTSD, with a greater emphasis on 
the dissociation and emotional detach-
ment/numbing. Many people with PTSD 
also may have had symptoms of ASD, but 
not all people with ASD will go on to de-
velop PTSD.

Life-threatening illness is now rec-
ognized as a qualifying event for PTSD. 
Pediatric rates of PTSD in response to a 
life-threatening illness in children with 
cancer or cancer survivors have ranged 
from 20% to 35% (1–3). In addition to 
cancer, investigators have also begun to 
examine the incidence of PTSD in chil-
dren following trauma/unintentional in-
jury, burns, and organ transplantation. 
These studies demonstrate an incidence 
as high as 42%, and persistence of symp-
toms for greater than 1 yr following in-
jury or transplant (4–6).

Unique to pediatrics is that the patient 
is treated in the context of the family, 
making the parents, siblings, and other ex-
tended family members part of the ongo-
ing assessment, treatment, and long-term 
care plan. Therefore, pediatric illness, and 
its subsequent care, has a unique impact 
on parents and family members. Also spe-
cific to this paradigm is that the patient is 
not in charge of his/her decision making 
or care; rather, this is the parents’/care-
givers’ role so their psychological func-
tioning/well-being becomes imperative 
since they are the primary decision mak-
ers about treatment. Investigators have 
begun evaluating parent responses to 
their child’s medical situation. Pelcovitz 
et al (7) identified mothers of children 
diagnosed with cancer as having a 50% 
lifetime incidence of PTSD, with 25% cur-
rently meeting diagnostic levels of PTSD. 
Additional studies in children diagnosed 
with cancer reflect rates of 20% in moth-
ers and fathers (8, 9). Similar results have 
been found in parents of patients un-
dergoing or posttransplant, with 20% 
meeting DSMIV, 1994 criteria for PTSD 
and 50% with moderate to severe levels of 
PTSD  symptoms (10, 11).

Common to all of these illnesses is 
their life-threatening nature, and the as-
sociated medical trauma witnessed in 
their diagnosis and treatment. Many of 
these children are hospitalized in a pediat-
ric intensive care unit (PICU) where they 
undergo complex diagnostic workups and 
treatments, often including daily invasive 
interventions. While admission to the 
PICU is routinely associated with being 
critically ill, the traumatic exposure, and 

subsequent fear, helplessness, and hor-
ror the patient and their family undergo 
is not a singular event, but an ongoing 
series of events. Given the traumatic na-
ture of having a child diagnosed with and 
treated for a life-threatening illness, plus 
the cumulative primary and secondary ex-
posures to medical trauma in the PICU, 
children and their families are at signifi-
cant risk for developing PTSD.

The current manuscript reviews the 
literature evaluating PTSD in children 
who have been admitted to the PICU. 
Specifically, this article will review the 
incidence of PTSD in children who have 
been admitted to the PICU, risk factors as-
sociated with the development of PTSD, 
the current biological theories underly-
ing the development of PTSD, the role 
of family and environment, and future 
directions. This review uniquely contrib-
utes toward an understanding of pediatric 
PTSD in the PICU, the impact of a child’s 
critical illness and PICU exposure on their 
parents, and the biological mechanisms 
involved in the development of PTSD.

METHODS

Articles included in this review were iden-
tified through electronic databases (PubMed, 
MEDLINE, and Ovid). Keyword searches in-
cluded children/pediatric, PTSD, ASD, medi-
cal illness, and pediatric intensive or critical 
care. The keywords were used in a variety of 
combinations without restriction by year of 
publication, and articles were included based 
on content, i.e., those focused on the specific 
topic of PTSD in the PICU. Due to the limited 
number of publications, a meta-analysis was 
not conducted and statistics are presented as 
they were in the original articles. Articles per-
taining to adult critical illness and the neona-
tal intensive care unit were beyond the scope 
of the current review. The literature search is 
current through August 2010.

PTSD AND CHILDREN IN THE 
PICU

A total of nine articles were identified that 
specifically addressed PTSD in children 
admitted to the PICU. See Table 1. The 
studies span the last 10 yrs, use varied 
methodologies, employ various question-
naires, and report a wide variety of preva-
lence rates and risk factors.

Prevalence

The prevalence rate of PTSD in chil-
dren admitted to a PICU is still unknown, 
however, five articles reported two types 
of PTSD conditions. These are labeled 
as either “PTSD” or “probable PTSD,” 

suggesting that symptoms met DSMIII, 
1980 criteria of PTSD, or “subclinical 
PTSD” or “symptoms of PTSD,” mean-
ing children are symptomatic without 
meeting diagnostic criteria. Prevalence 
rates of PTSD ranged from 5% to 28% 
(12–16). In the one study using a vali-
dated semistructured interview of PTSD, 
the Clinician Administered PTSD Scale 
for Children, investigators conducted a 
6- to12-month retrospective evaluation of 
PTSD and identified a 21% rate of PTSD 
since PICU admission, and a current 5% 
rate of PTSD (15). The rate of PTSD in 
children following PICU admission was 
not significantly different from that of 
children who witnessed a major fire (18% 
vs. 19%) (12). Two studies used ward  
admission-matched controls and one used 
an age-, gender-, and disease-matched 
control group. Both investigative teams 
reported a zero incidence of PTSD in the 
control groups vs. 15% to 21% in the 
PICU sample (15, 16). The prevalence rate 
of posttraumatic stress symptoms in chil-
dren following PICU admission was even 
more significant, ranging from 35% to 
62% (12, 14).

Muranjan et al (17) evaluated PTSD in 
children following PICU admission com-
pared to age-, gender-, and ward admis-
sion-matched controls. They reported a 
significantly higher PTSD score in the PICU 
group (1.56 vs. 0.10) at discharge, but not 
at 1-month follow-up. They did not report 
an overall prevalence of PTSD, presumably 
because these scores are below the sug-
gested cutoff for PTSD. The results should 
be interpreted cautiously since there were 
a number of methodologic concerns. The 
investigators adapted a validated PTSD 
measure, created their own clinical cutoff 
scores, and translated the measure without 
validating their modifications (17). Unlike 
other methodologically sound studies, the 
current study suggests a prevalence rate of 
,1%.

Risk Factors

In addition to prevalence rates, researchers 
have focused their attention on the identi-
fication of risk factors associated with the 
development of PTSD. To date, six studies 
in the PICU have reported on risk factors, 
which may be classified into three cat-
egories: demographics (i.e., age, gender), 
illness-related variables, and psychological 
issues. Although researchers have identi-
fied the predictive nature of age and gender 
in the child and adult PTSD literature, to 
date, none of these variables have emerged 
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Table 1. Posttraumatic stress disorder in children in the pediatric intensive care unit 

Source Country Study Population
Study  
Design Measurements Follow-Up Incidence

Bronner et al  
(2008)

The Netherlands 8–17-yr-old Dutch-
speaking previously 
healthy, unexpected 
PICU admits for acute 
life-threatening illness, 
excluding abuse or self-
intoxication.

Prospective 
cohort

Dutch Children’s Response 
to Trauma Inventorya

3 mos. and 9 
mos. for the 
PICU group

3 mos., 13.8% PTSD, 
34.5% subclinical

n 5 21 for both times, 8 
at 3 mos. only and 7 at 9 
mos. only; girls 58%

 Self-rating Scale for  
PTSDb

10 mos. for the 
fire group

9 mos., 17.9% PTSD, 
35.7% subclinical

Comparison group 
children who witnessed 
a major fire n 5 355

 General Health 
Questionnaireb

 Rates not 
significantly 
different than 
in those who 
witnessed a fire

Colville  
et al (2008)

England 7–17-yr-old English-
speaking PICU admits, 
excluding admit for 
self-harm, history of 
learning disabilities, or 
readmission

Prospective 
cohort

Interview to ascertain 
memoriesa

3 mos. 28% probable PTSD

n 5 96; girls 42%  Impact of Event Scalea   
Elison et al  

(2008)
England 5–16-yr-old English-

speaking PICU admits, 
excluding neurologic 
or psychiatric admit, 
or history of learning 
disabilities or 
neurologic problem

Case control Cambridge 
Neuropsychological Test 
Automated Batterya

3–7 mos., 
mean 4.8 
mos.

No overall incidence 
reported

n 5 16; girls 31%  Children Memory Scalea   
Controls of healthy 

children matched on 
age, gender, ethnicity

 Wechsler Abbreviated Scale 
of Intelligencea

  

n 5 16  Strengths and Difficulties 
Questionnaireb

  

  Impact of Event Scalea orb   
Judge et al (2002) England 2–16-yr-old English-

speaking PICU admits 
for meningococcus

Prospective 
cohort

Child Behavior Checklist for 
2–4-year-oldsb

3–12 mos., 
mean 8.9 
mos.

62% with PTSD 
symptoms

n 5 29 children though 
27 mothers reporting 
due to 2 sets of siblings; 
girls 52%

 Strengths and Difficulties 
Questionnaire for 
4–16-year-oldsb

 10% with probable 
PTSD

  Impact of Event Scaleb   
  General Health 

Questionnaireb

  

Muranjan  
et al (2008)

India 5–12-yr-old PICU admits 
(language not reported), 
excluding neurologic 
problem or previous 
PICU admit

Prospective 
cohort

Temperament Measurement 
Scalea

Discharge and 
1 mo.

Significant difference 
in Impact of 
Event score 
between groups 
at discharge 
(p 5 .002), but 
scores only 1.56 
and 0.10 with 8 
worrisome for 
PTSD

n 5 30; girls 67%  Impact of Event Scalea  No difference at 
1 mo.

Controls of ward admits 
matched on age and 
gender

n 5 30

 Birleson Depression Self-
Rating Scalea

  

 Self-Esteem Scalea
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as significant predictors of PTSD in a PICU-
based population (12, 13, 15, 17–19).

Various illness-related variables have 
been examined, such as illness severity, 
reason for admission, length of stay, and 
number of medical procedures. While 

theoretically it would seem that disease 
severity and these other illness-related 
variables would be associated with or 
predictive of PTSD, few investigators 
have empirically demonstrated these 
relationships. Colville et al (13) found a 

positive association between illness se-
verity, as measured by the Pediatric Index  
of Mortality, and development of PTSD  
(r 5 .18, p 5 .028). Rees et al (15) found 
that children’s PTSD symptoms were pos-
itively correlated with the child-perceived 

Rees  
et al (2004)

England 5–18-yr-old English-
speaking PICU 
admits, excluding 
meningococcus, 
terminal illness, 
neurologic problem, 
intentional ingestion, 
learning disability

Retrospective 
cohort

Perception of illness 
severitya,b

6-12 mos., 
median 8 
mos.

21.1% PTSD since 
discharge

n 5 35; girls 34%  Fear for Deatha,b  5.3% PTSD in the 
past mo.

Controls of ward admits 
matched on age, gender, 
admit date, organ 
system involvement

 Clinician-Administered 
PTSD Scale for Kidsa

 0% for controls in 
both

n 5 33  Impact of Event Scalea,b   
  Birleson Depression Self-

Rating Scalea

  

  Revised Children’s Manifest 
Anxiety Scalea

  

  Strengths and Difficulties 
Questionnaireb

  

  Child Somatization 
Inventorya

  

  General Health 
Questionnaireb

  

  Beck Depression Inventoryb   
  Hospital Anxiety and 

Depression Scaleb

  

Rennick et al 
(2002)

Canada 6–17-yr-old English- or 
French-speaking 
PICU admits ready for 
discharge

Prospective 
cohort

Impact of Event Scalea At discharge, 6 
wks., 6 mos.

No overall incidence 
of PTSD reported, 
but no significant 
difference between 
the groups

n 5 60; girls 50%  Child Medical Fear Scalea   
Controls of ward admits 

matched on age and 3 
illness parameters

 Post-Hospital Behavioral 
Questionnaireb

  

n 5 60     
Shears et al (2005) England 3–16-yr-old English-

speaking admits for 
meningococcus

Prospective 
cohort

Impact of Event Scalea  
if 8 yrs old, andb

Soon after 
admission 
and at 4 
mos.

15% PTSD in PICU

 n 5 60, 45 to PICU; girls 
50%

 Strengths & Difficulties 
Questionnaireb

 0% PTSD on ward

   General Health 
Questionnaireb

  

Vermunt et al 
(2008)

The Netherlands 6–17-yr-old Dutch-
speaking PICU admit for 
meningococcus

Retrospective 
cohort

Child Behavior Checklistb 4 yrs No overall incidence 
of PTSD reported, 
but no significant 
difference between 
the groups

n 5 45; girls 49%  Teacher Report Form   
Reference group of general 

Dutch population
 Youth Self-Report for  

11–17 year-oldsa

  

PICU, pediatric intensive care unit; PTSD, posttraumatic stress disorder.
aChild completed; bparent completed.

Table 1. —Continued

Source Country Study Population
Study  
Design Measurements Follow-Up Incidence
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severity of illness (r 5 .40, p 5 .009) 
and life threat (r 5 .36, p 5 .002), and  
parent-perceived severity of illness (r 5 .30,  
p 5 .01) and life threat (r 5 .40, p 5 .004). 
In addition, Rennick et al (18) quantified 
the number of medical procedures dur-
ing admission and found a positive asso-
ciation with PTSD symptoms 6 wks later. 
The current results examining illness-
related variables are preliminary and re-
quire further evaluation. Future studies 
need to evaluate the role of illness-relat-
ed variables in the development of PTSD. 
Many PICU-specific disease variables have 
not been explored and may require rigor-
ous methodologic considerations.

Historically, psychological influences 
(e.g., depression, anxiety, poor coping) 
have been identified as contributing to 
the development of PTSD. Additionally, 
among children, the role of parental psy-
chological factors has been shown to in-
fluence the development of PTSD in their 
children. Relating this to the PICU, two 
studies have evaluated other psychological 
influences on the development of PTSD. A 
sample of 21 children, plus an additional 
eight at the 3-month follow-up and seven 
at the 9-month follow-up, and their par-
ents were followed after PICU admission. 
The child’s PTSD symptoms at 3 months 
were positively correlated with maternal 
psychological distress scores (r 5 .48,  
p , .05) and maternal PTSD scores (r 5 
.64, p , .01). The children at 9 months 
demonstrated a positive correlation with 
their symptoms at 3 months (r 5 .77,  
p , .01) and paternal PTSD scores (r 5 
.70, p , .01), as well as continued correla-
tion with maternal psychological distress 
scores (r 5 .52, p , .01) and PTSD scores 
(r 5 .73, p , .01) (12). Muranjan et al 
(17) examined retrospective pre-PICU 
self-reported measures of temperament 
and did not find them to be associated 
with PTSD symptoms. However, due to 
concerns about their methodologies, this 
result should be interpreted cautiously. A 
variety of psychological influences could 
be examined within this population, in-
cluding academics, behavioral function-
ing (i.e., internalizing, externalizing), 
other mood conditions, and parental 
psychological states. While other trauma 
research has yielded mixed findings re-
garding the relationship of ASD to the 
development of PTSD, to date, no studies 
in the PICU have evaluated this relation-
ship. The role of psychological influences 
on the development of PTSD in PICU pa-
tients is still in its infancy and will require 

well-controlled longitudinal studies to 
further illuminate these relationships.

Biology of PTSD Development

Two broad areas of biology are being ex-
plored as to their impact on the develop-
ment of PTSD: physiologic and genetic 
mechanisms. While literature exists, pre-
liminarily linking physiologic and genetic 
mechanisms to the development of PTSD 
in general and specifically to adult PTSD, 
there are no current studies in the PICU 
environment. Theoretically, the current 
research suggests a direct application to 
the PICU.

In 1989, Pitman (20) theorized that 
ongoing PTSD symptomatology is due to 
overconsolidation of the memory itself, 
and this leads to the intrusive recollec-
tions and subsequent hyperarousal and 
behavioral symptoms. Furthermore, he 
suggested that, based on animal mod-
els, adrenocorticotropic hormone, epi-
nephrine and norepinephrine, and the 
noradrenergic system play a role in the 
depth of memory formation during the 
traumatic event. Pursuant to this theory, 
investigators have recently begun to eval-
uate the role of morphine to inhibit nor-
epinephrine in the locus coeruleus. Saxe 
and colleagues (21) have examined the 
role of morphine in reducing PTSD symp-
tomatology in 24 children (ages 6–16 yrs 
old) following burn injuries at admission 
and 6 months following the injury. They 
found that morphine dose administered 
during hospitalization was negatively cor-
related with the PTSD scores independent 
of size of the burn and the child’s report 
of pain. Another study examining fifty-
two 12–48-month-old children with burn 
injury evaluated the prevalence rate and 
risk factors associated with the develop-
ment of ASD (22). Analyses revealed two 
distinct pathways leading to the develop-
ment of ASD: 1) total body surface area 
burned combined with heart rate as a me-
diator, and 2) self-reported pain with par-
ents’ acute stress symptoms as a mediator. 
These two pathways together accounted 
for 39% of the variance of acute stress 
symptoms. Stoddard and colleagues (22) 
believed that given the known hypera-
drenergic state following burn injury and 
the relationship between decreased PTSD 
and morphine, their data were supportive 
of Pitman’s theory.

Hyperadrenergic state and PTSD 
symptoms have been studied in 82 
pediatric patients for 6 months fol-
lowing an acute trauma. Nugent and 

colleagues (5) found positive correla-
tions between heart rate during emer-
gency medical transport and the first 
20 mins in the emergency department 
and subsequent PTSD symptoms. In 
this same population, Delahanty et al 
(23) collected 12-hr urine specimens, 
and urine cortisol levels positively cor-
related with PTSD symptoms (r 5 .31,  
p , .05). Within gender analyses, howev-
er, demonstrated in boys’ urine, cortisol, 
epinephrine, and norepinephrine cor-
related significantly with PTSD symp-
toms, but not in girls’, even though girls  
had more PTSD symptoms. In hierarchi-
cal regression analyses, after account-
ing for gender, parental income, and  
depression, cortisol accounted for 10% 
of the unique variance in PTSD (∆R2 5  
.103, p , .01) and epinephrine account-
ed for 7% of the unique variance in PTSD 
(∆R2 5 .065, p , .05).

Recent studies have been examin-
ing the relationship between a variety of 
genetic polymorphisms and PTSD. Twin 
studies have demonstrated a heritable 
pattern to PTSD with about one-third of 
the variance in PTSD risk being related to 
genetic influences (24, 25). Many studies 
have been conducted to examine poten-
tial genetic polymorphisms. A recent re-
view by Koenen (26) identifies common 
and unique genetic patterns detected in a 
variety of studies over the past 10 yrs. She 
reviews how current neurobiology has 
driven the selection of candidate genes, 
which are known to be involved in the 
hypothalamic-pituitary axis, locus coer-
uleus/noradrenergic system, and limbic-
frontal systems. At the time of her review, 
ten studies had been published on candi-
date genes. The majority of these studies 
focused on dopamine system genes, but 
others also looked at two glucocorticoid 
receptor polymorphisms and the sero-
tonin system. While the results of these 
studies are not conclusive and the field is 
still in its infancy, it remains an impor-
tant focus for researchers in search of 
factors associated with the development 
of PTSD.

PTSD AND FAMILIES IN THE 
PICU

A total of nine articles were identified  
that evaluated PTSD in parents who 
have had a child admitted to the PICU. 
See Table 2. The studies had a variety of  
methodologic designs, including one ran-
domized controlled intervention trial. 
Study measures and follow-up intervals 
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Table 2. Posttraumatic stress disorder in parents in the pediatric intensive care unit 

Source Country Study Population
Study  
Design Measurements Follow-Up Incidence

Baluffi et al  
(2004)

USA 17-yr-old English-speaking 
PICU admit, excluding 
likely imminent death, 
suspected child abuse, 
history of psychiatric 
symptoms

Prospective  
cohort

Acute Stress Disorder 
Scale

1–28 days 
median  
2 days,

21% PTSD, 24% of 
mothers, 4% of 
fathers

n 5 272; 223 mothers, 45 
fathers, 4 other

 PTSD Checklist 2–11 mos., 
median  
4 mos.

60 % with PTSD 
symptoms

Bronner et al  
(2008)

The Netherlands 0–17-yr-old Dutch-speaking 
previously healthy, 
unexpected PICU admits 
for acute life-threatening 
illness, excluding abuse or 
self-intoxication

Prospective  
cohort

Self-rating Scale for 
PTSD

3 mos. 12.6% PTSD

n 5 144 families; 140 mothers 
and 107 fathers

   84% with PTSD 
symptoms

       
Bronner  

et al (2009)
The Netherlands 0–17-yr-old Dutch-speaking 

previously healthy, 
unexpected PICU admits, 
excluding admits for abuse 
or self-intoxication

Prospective  
cohort

Self-rating Scale for 
PTSD

3 mos. 12.2% PTSD, 
17.4% of 
mothers, 4.3% 
of fathers

n 5 86 families; 84 mothers 
and 65 fathers though  
only 69 mothers and  
46 fathers completed the 
PTSD scale

 Hospital Anxiety and 
Depression Scale

Utrecht Coping List
Peritraumatic 

Dissociative 
Experiences 
Questionnaire

 24.3% with 
subclinical 
PTSD

    
     

Bronner  
et al (2010)

The Netherlands 0–17-yr-old Dutch-speaking 
previously healthy, 
unexpected PICU admits 
for acute life-threatening 
illness, excluding abuse or 
self-intoxication

Prospective  
cohort

Self-rating Scale for 
PTSD

3 & 9 mos. 3 mos., 12.6% 
PTSD, 30.3% 
subclinical

n 5 144 families;  
140 mothers and  
107 fathers

   9 mos., 10.5% 
PTSD, 17.9% 
subclinical

Colville and  
Gracey (2006)

England Interquartile age range 
0.2–4.9-yr-old English-
speaking PICU admits  
not readmitted during the 
study

Retrospective  
cohort

Interview to ascertain 
memories

7–9 mos., 
median 7.8 
mos.

18% at risk for 
PTSD

n 5 34 mothers  Parental Stressor Scale: 
PICU

  

  Impact of Events Scale   
  General Health 

Questionnaire
  

Judge et al  
(2002)

England 2–16-yr-old English-
speaking PICU admits for 
meningococcus

Prospective  
cohort

Impact of Event Scale 3–12 mos., 
mean 8.9 
mos.

48% at risk for 
PTSD

n 5 29 children though 27 
mothers reporting due to  
2 sets of siblings

 General Health 
Questionnaire
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Melnyk et al  
(2004)

USA 2–7-yr-old English-speaking 
unplanned PICU admits 
who were expected to 
survive excluding a previous 
PICU admit, cancer 
diagnosis, or suspected 
physical or sexual abuse

Randomized, 
controlled  
trial of an 
intervention 
program

State Anxiety Inventory 1, 3, 6, and 12 
mos.

No incidence 
of PTSD 
reported, but 
decreased PTSD 
symptoms in 
the intervention 
group at 12 mos.

n 5 163 mothers  Profile of Mood  
States–short form  
& depression  
subscale

  

  Parental Stressor Scale: 
PICU

  

  Post-Hospitalization 
Stress Index for 
Parent

  

  Involvement in Physical 
Care

  

  Involvement in 
Emotional Care

  

  Index of Parent 
Participation

  

  Parental Beliefs  
Scale

  

Rees et al  
(2004)

England 5–18-yr-old English- 
speaking PICU admits, 
excluding meningococcus, 
terminal illness, neurologic 
problem, intentional 
ingestion, learning 
disability

Retrospective 
cohort

Perception of illness 
severity

6–12 mos., 
median 8 
mos.

27% at risk for 
PTSD in PICU

n 5 35; 60 mothers and  
8 fathers total

 Fear for death  7% at risk for 
PTSD on ward

Controls of ward  
admits matched on  
age, gender, admit  
date, organ system 
involvement

 Impact of Event Scale   

n 5 33  General Health 
Questionnaire

  

  Beck Depression 
Inventory

  

  Hospital Anxiety  
& Depression  
Scale

  

Shears et al  
(2005)

England 3–16-yr-old English-speaking 
admits for meningococcus

n 5 60, 45 to PICU; 60 
mothers and 45 fathers, but 
unclear PICU vs. ward

Prospective 
cohort

Impact of Event Scale
General Health 

Questionnaire

Soon after 
admission 
and at 
4 mos.

Overall 38% of 
mothers and 
19% of fathers 
at risk for PTSD. 
No specific rate 
given for PICU 
group, but 
higher maternal 
Impact of Events 
Scale scores in 
the PICU vs. 
ward (median 
33 vs., 12.5). 
No difference in 
paternal scores

PICU, pediatric intensive care unit; PTSD, posttraumatic stress disorder.

Table 2.—Continued

Source Country Study Population
Study  
Design Measurements Follow-Up Incidence
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were also varied. No studies included sib-
lings as part of their study sample.

Prevalence

The prevalence rate of PTSD in parents 
after their child has been admitted to the 
PICU has been explored in seven studies 
using self-report questionnaires. Three 
studies used a PTSD-specific rating scale 
and reported prevalence rates between 
10.5% and 21% (27–30). Two of these 
studies had large samples of both mothers 
and fathers and compared their rates of 
PTSD (27, 28). Both studies found moth-
ers to have a significantly higher rate of 
PTSD (21% to 24%) compared to fathers 
(4%). An additional three studies em-
ployed the Impact of Events Scale (IES). 
The IES is a validated, self-report ques-
tionnaire for PTSD, which produces a di-
chotomous result of risk for having PTSD 
and a continuous variable of symptom 
severity. The reported prevalence rates 
of being “at risk for PTSD” were between 
18% and 48% (14, 15, 31). The studies 
also found significantly higher rates of 
subclinical PTSD or posttraumatic stress 
symptoms in their populations, 17.9% to 
84% (27–30).

Shears et al (16) evaluated rates of 
PTSD following admission for meningo-
coccus, with 75% of the sample being ad-
mitted to the PICU and 25% to the floor. 
In the analysis of the parents’ data, the 
researchers reported 38% of mothers and 
19% of fathers were “at risk for PTSD” cu-
mulatively in the two groups. The moth-
ers in the PICU group had significantly 
higher IES scores/symptoms than the 
ward-admitted group (median scores 33 
and 12, respectively). Since the majority 
of the sample was admitted to the PICU, 
and the mothers in the PICU group had 
more PTSD symptoms, these prevalence 
rates likely approximate the incidence of 
PTSD in parents after admission to the 
PICU and are consistent with those re-
ported in other studies.

Risk Factors

Similar to the child studies, research-
ers have tried to identify risk factors as-
sociated with the development of PTSD 
in parents following their child’s admis-
sion to the PICU. One study of 29 children 
admitted to the PICU for meningococ-
cus found a positive correlation between 
an objective measure of illness sever-
ity, the Pediatric Risk of Mortality score, 
and PTSD symptoms (r 5 .48, p 5 .01) 

(14). In another study, 161 parents rated 
their perception of their child’s sever-
ity of illness and worry their child might 
die. Their “worry their child might die,” 
was associated with the presence of PTSD 
(r 5 .28, p , .0005) and symptom severity  
(r 5 .35, p , .0005), but their perception 
of illness severity and the Pediatric Risk of 
Mortality score were not associated with 
either (27). Rees and colleagues (15) also 
asked 35 parents for a subjective rating of 
illness severity and life threat, and found 
a positive association between each rating 
and the presence of PTSD in the parents 
(r 5 .47, p , .001; r 5 .49, p , .001). 
Other illness- or hospital-related factors, 
such as length of stay, unexpected admis-
sion, repeat admissions, child’s appear-
ance while in the PICU, and procedures 
have also been evaluated, but the findings 
have been inconsistent across studies re-
garding their association with PTSD (15, 
27, 28, 31). Future studies focused on 
illness-related factors and parental per-
ceptions require further investigation to 
determine their role in the development 
of parental PTSD and that relationship to 
child PTSD.

The psychological milieu of the family 
has known influence on the development 
of PTSD. In a sample of 140 mothers and 
107 fathers, Bronner and colleagues (28) 
demonstrated a strong correlation be-
tween mothers’ and fathers’ PTSD symp-
toms at 3 months (r 5 .65, p , .01). In 
addition to the parents’ PTSD symptoms 
inter-relating, an association between the 
child’s and parents’ PTSD symptoms has 
also been shown (r 5 .40, p , .05) (15, 
16). One study of 161 parents (27) also 
found that those parents who met criteria 
for ASD were more likely to meet diagnos-
tic criteria for PTSD (2 5 18.81, df 5 1,  
p , .0005), and ASD symptom severity 
predicted PTSD symptom severity (r 5 
.62, p , .0005). Understanding these re-
lationships is important to appropriately 
address each individual’s issues, but also 
to attend to the complex interactions  
between the family members. Other  
family risk factors include premorbid 
events (i.e., the number of previous 
stressful life events, psychosocial care 
before the admission), and peritrauma/
stress (the coping strategies used by the 
parents) (29, 30, 32). Further investiga-
tion of these complex relationships is also 
going to be important in designing future 
studies and identifying/executing future 
child and family intervention programs.

In addition to the identification of risk 
factors, it is also critical to understand 

protective factors. Understanding why 
some children and families develop PTSD 
and others do not may begin to assist 
researchers in identifying both risk and 
protective factors. In one recent study, 
Colville and Gracey (31) conducted a sem-
istructured interview with 34 mothers ap-
proximately 8 months after their child’s 
admission to the PICU. They found that 
mothers who talked to others about their 
feelings at the time of the admission had 
significantly lower IES scores compared 
to those who did not (median 3 vs. 14). 
Furthermore, 74% of the mothers wanted 
to talk to the PICU medical team after dis-
charge and 53% would have appreciated 
the chance to talk to another parent who 
had been through a similar experience. 
One educational/knowledge-based inter-
vention program using an audiotape and 
written materials has been evaluated (32). 
The program focused on 1) increasing 
parents’ knowledge of the expected emo-
tional and behavioral reaction of children 
to their hospitalization, and 2) increas-
ing their emotional and physical care of 
their child during the hospitalization. 
There was a trend toward reduced PTSD 
symptoms in the intervention group at 
6 months, and a significant decrease in 
PTSD symptoms at 12 months. These data 
are suggestive that knowledge and under-
standing of the PICU admission, either 
prospectively or retrospectively, may help 
parents better cope with the traumatic ex-
periences associated with their child’s ad-
mission, diagnosis, treatment, and overall 
hospitalization.

LIMITATIONS

There are a number of significant lim-
itations to the studies exploring PTSD in 
the PICU environment. Firstly, there is 
an overall paucity of literature with little 
consistency in regard to study design or 
variables examined within the studies. 
Secondly, the populations sampled in 
the studies are quite homogeneous. The 
majority of the studies are based either 
in England or The Netherlands, and all 
required English or Dutch language fa-
cility, which limits the generalizability 
of the results. The sample populations in 
the family-focused studies only evaluated 
parents, primarily mothers, although the 
family unit is often comprised of many 
other family members, such as siblings, 
and other caretakers beyond the par-
ents. All of the studies except one child- 
focused study used a variety of self-report 
questionnaires to identify psychiatric 
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symptoms as opposed to semistructured 
or structured clinical interviews. In the 
child-focused studies, the most com-
monly used validated self-report ques-
tionnaires for identifying behavioral and 
emotional problems in children were 
the Child Behavior Checklist and/or the 
Children’s Revised IES. In these studies, 
the Child Behavior Checklist’s subscale 
“post traumatic stress problems,” has 
been used, however, its validity has been 
questionable (33). The IES specifically 
assesses two of the core components of 
PTSD, re-experiencing phenomena and 
avoidance behaviors, and has been vali-
dated in children 8 yrs old or greater for 
PTSD with a suggested clinical cutoff 
following exposure to a traumatic event 
(34). In the parent-focused studies, a 
wider variety of scales were used which 
were either specific PTSD scales or the 
adult IES. While many of the self-report 
PTSD measures discussed in this review 
have been validated, none of them have 
been validated specifically in the context 
of medical trauma. Furthermore, the 
heterogeneity of the instruments report-
ed in this review limits the authors’ abil-
ity to compare study results and identify 
PTSD prevalence rates. Lastly, to date, 
no research has evaluated and quantified 
the environmental risk factors unique to 
the PICU. Future research is warranted 
to examine how PICU-specific environ-
mental factors may further contribute 
to the development of PTSD. While ASD 
has been identified as a potential risk fac-
tor in the development of PTSD in other 
trauma research, investigators have not 
addressed this issue in the PICU other 
than one study of parents and early trau-
ma symptomatology. Furthermore, there 
have not been any studies conducted in 
the PICU environment to identify poten-
tial biological mechanisms involved in 
the development of PTSD.

While there is significant literature 
exploring the consequences of PTSD in 
adults and children in general, little has 
been explored specific to the PICU. The 
only study to begin to investigate this 
is Ellison and colleagues (35), who used 
neuropsychological testing to evalu-
ate memory anomalies following PICU 
admission. They found nonspecific pat-
terns of impairment in memory and at-
tention. These results begin to highlight 
potential impaired neuropsychological 
functioning due to PTSD, but do not ad-
dress loss of function in other important 
domains, such as sleep, school, or social 
functioning.

Despite these limitations, the stud-
ies demonstrate the significant problem 
that PTSD is for children who have been 
hospitalized in a PICU and their parents. 
Prevalence rates of PTSD may be ap-
proaching one-third in these children 
after admission to the PICU, with up to 
two-thirds being symptomatic and half of 
all parents being at risk for having PTSD 
following their child’s admission to the 
PICU. Furthermore, PTSD is not one in-
dividual’s diagnosis within a family, as 
shown by the high correlation between 
parents’ and their children’s diagnoses. 
Given the impairment associated with a 
diagnosis of PTSD, it is imperative to bet-
ter define this disease in the PICU.

FUTURE DIRECTIONS

Knowledge about PTSD in children 
and their families following admission 
to the PICU is limited yet critical in 
understanding the impact of the PICU 
environment on long-term outcomes. 
Prospective research is needed in iden-
tifying and evaluating the impact of dis-
ease, genetic, psychological, and family 
risk factors as contributors to the devel-
opment of PTSD. Recent studies have 
evaluated a variety of key hormones, 
such as epinephrine and cortisol, and 
are preliminarily identifying their role 
in the development of PTSD. This line 
of investigation is particularly interest-
ing since biological mechanisms for the 
development of PTSD are relevant to the 
critical care environment, given the ab-
normal hormonal levels often associated 
with PICU patients. Irrespective of eti-
ology, either for intrinsic or iatrogenic 
reasons, patients experience significant 
stress in the PICU environment.

In addition to identifying key indi-
vidual risk factors, an emphasis on the 
families is critical and demonstrates the 
dynamic environment in which chil-
dren and adolescents are embedded. 
Identifying the bidirectional influences 
of the child on the family and the fam-
ily on the child begins to illuminate that 
reciprocal relationship, and begins to 
highlight the role of this relationship 
in the development of PTSD. A third 
critical environmental factor, often un-
recognized and not investigated, is the 
role/influence of the PICU environment. 
Traditional PTSD theory focuses on a 
singular/simple traumatic incident or a 
chronic complex history of traumatic ex-
posure (complex PTSD), however, in this 
population, the PICU environment likely 

creates a dynamic series of traumatizing 
events that influence both the child and 
the family. This is easily observed when 
anyone enters a PICU environment, with 
alarms sounding and acute stressful med-
ical events occurring both on the identi-
fied child as well as those surrounding 
the child and his/her family. If conscious, 
the child and family bear witness to these 
events, which could lead to ongoing 
trauma exposure. Defining and evaluat-
ing these environmental influences may 
become critical in better understanding 
and predicting the development of PTSD 
in the child and the family. Similar to the 
literature highlighting the relationships 
between a child’s PTSD symptoms and 
his/her parents’ symptomatology, there 
may be similar relationships between the 
PICU environment and the development 
of PTSD symptomatology. This complex 
dynamic needs to be further investigated 
as well as understanding of other influ-
ences within the family, such as parent-
ing style and coping strategies, and the 
role or impact on the siblings. These 
ecological parameters are vital to better 
understanding the development of PTSD 
in the PICU environment and will ulti-
mately lead to trauma-reduction models 
of preventive care and/or trauma-focused 
interventions focused on improving 
long-term health outcomes.

Historically, PTSD research has fo-
cused on the identification of the negative 
effects of traumatic exposure and contrib-
uting variables, such as disease, at-risk, 
and psychological variables. This has also 
been true in the critical care literature and 
medical trauma, as discussed in this pa-
per. However, a recent theoretical move-
ment in the literature has recognized 
and introduced a concept entitled “post-
traumatic growth.” Posttraumatic growth 
is the positive adaptation and personal 
transformation some individuals show 
in the face of a traumatic event, such as 
a medical illness (36, 37). Posttraumatic 
growth recognizes that not all people ex-
posed to traumatic events/circumstance 
have negative outcomes, as discussed in 
this review. Exploring the role of post-
traumatic growth in the PICU will further 
inform the effects of medical trauma on 
the child and his/her family. Additionally, 
examining the PICU environment for 
both children and their families will as-
sist in the future design of preventive and 
tertiary intervention programs.

It is clear that following admission to 
the PICU, both children and their parents 
have high rates of trauma exposure, both 
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personally and secondary (i.e., indirect) 
exposure via other children. As a result, 
patients and their parents are reporting 
significant rates of PTSD. This is important 
because, by definition, PTSD negatively 
impacts one’s functioning in his/her day-
to-day life. Ultimately, the goal in the PICU 
is to return children as close to their preill-
ness functioning as possible, and allow the 
family to also resume their routine. If chil-
dren and their families are suffering from 
PTSD, it is challenging to achieve this goal. 
To effectively treat our patients, we must 
recognize the signs of PTSD in our patients 
and their family, and strive to mitigate the 
negative effects.
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