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Abstract

The number of studies on post-traumatic stress disorder after hospitalization in a pediatric intensive care unit raised since
2004. The objective of this systematic review was to summarize and critically examine the literature about risk factors for
these children to develop post-traumatic stress disorder following admission to an intensive care unit. The data sources
were PubMed, Cochrane, Web of Science, PsycInfo, SUDOC, Scopus, and ScienceDirect. Studies were selected if they
were in English or French and published between 01/01/2004 and 31/01/2022. Studies were excluded if patients were less
than 1 month old and if no post-traumatic stress disorder was found. The internal validity and risk of bias were assessed
using the National Institutes of Health Study Quality Assessment Tools for observational studies and the Ottawa Scale was
used for the interventional study. The search yielded 523 results and 22 articles met inclusion criteria. Three common risk
factors were identified from the data: parental post-traumatic stress disorder (especially in mothers), severity of illness and
delusional memories. Internalizing behavior in children, acute parent and child stress, emergency admission and sepsis are
also potential risk factors that require further investigation. The prevalence of this pathology is substantial (between 14 and
36%) and increasing awareness among pediatricians and psychologists seems necessary. Prevention programs are being
studied to reduce the incidence of post-traumatic stress disorder in this population. Child and adolescent psychiatry liaison
should collaborate with pediatric teams to support this objective.
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Introduction

Psychological trauma is defined as “an intrusive phenom-
enon of the psyche and the overload of its defenses by related
traumatic events following a distressing experience or an
experience where the life or integrity (physical or psycho-
logical) of an individual involved as a victim, witness or
participant is threatened.” [1].
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The first studies on psychological trauma in children
with life-threatening illnesses were published in 1994;
these were related to cancer [2, 3]. In the same year, the
fourth edition of the diagnostic and statistical manual of
mental disorders (DSM-1V) identified somatic experiences
as potential traumatic events if those experiences were
life-threatening [4]. Since then, chronic pediatric diseases
have been studied as possible cause of trauma in both par-
ents and children. Research on psychological impact of
intensive medical care began in the early 1990s with the
creation of the European interdisciplinary research net-
work for psychology and intensive care (REIRPR, Réseau
Européen Interdisciplinaire de Recherche sur la Psycholo-
gie et la Réanimation) [5]. The diagnosis of post-traumatic
stress disorder was first studied in adults, while its consid-
eration in the pediatric population only appeared in 2004
[5, 6]. These studies showed that admission to a pediatric
intensive care unit (PICU) is associated with a signifi-
cantly higher prevalence of PTSD, and its development is
associated with impaired quality of life in children. The
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PICU population is, therefore, at a high risk of developing
PTSD. PTSD in pediatrics seems to focus on four pre-
dominant symptoms (revivification of the event, avoid-
ance behaviors, neurovegetative overactivation, and altered
cognition) appearing within three months of the trauma.
According to the DSM-V, it is referred to as acute stress
when these symptoms appear within the first month [1].
These symptoms can have a negative effect on the child’s
social and emotional development and, if chronic, there is
a risk of developing persistent anxiety and affective dis-
orders in adulthood with social and professional implica-
tions. Therefore, it is important to consider this issue when
caring for children in PICUs [7].

Recent research in adult critical care has focused on opti-
mizing recovery and has highlighted post-ICU syndrome,
in which PTSD is described as a non-physical complication
of ICU admission. Research has been conducted to identify
populations at risk, because psychiatric symptoms are asso-
ciated with increased physical symptoms, increased func-
tional impairment, increased health care costs, decreased
adherence to treatment, and decreased quality of life [8].
Symptoms of PTSD in the adult ICU survivor population
occur in one in five cases at 1-year follow-up. Risk factors
for developing PTSD in this population include psychiatric
comorbidity, benzodiazepine treatment, and early memories
of frightening ICU experiences [9].

The National Institute of Health and Care Excellence
(NICE) guidelines on intensive care recommend monitor-
ing for psychiatric disorders as part of the care given to
patients hospitalized in these units. It is recommended to
refer patients with severe clinical depression, anxiety disor-
ders, and post-traumatic stress disorder to psychiatrists [10].
The NICE guidelines on PTSD recommend that those at risk
are assessed and monitored. However, this disorder may be
under-diagnosed and under-evaluated due to a lack of prac-
titioners (psychologists or psychiatrists) and a trivialization
of the symptoms by the patients’ family members. This is
more commonly the case in children who may develop, if
left untreated, a chronic condition and this may effect social
and academic functioning [11-14].

Early diagnosis and treatment improve the prognosis of
the disorder. It, therefore, seems essential to study the risk
factors linked to its development [13]. It has already been
proven that hospitalization in a pediatric intensive care unit
(PICU) is a factor in itself that can lead to post-traumatic
stress disorder [5]. It appears, therefore, useful to target a
“population at risk” within this unit by recognizing risk
factors, so that patients can benefit from a systematic child
psychiatric evaluation. The aim of this article is to conduct a
systematic literature review to identify factors that increase
the risk of developing PTSD after hospitalization in a PICU.
We will also explore the prevalence of PTSD in the study
populations as a secondary outcome.
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Methods
Research approach

This review follows the 2019 PRISMA statements for per-
forming a systematic review [15]. As a first step, studies
treating PTSD and hospitalization in pediatric intensive
care unit were identified using an online search in PubMed,
Cochrane, Web of Science, SUDOC, SCOPUS, ScienceDi-
rect, and PsycInfo using the following keywords in French
“état de stress post traumatique” and “réanimation pédiat-
rique” and in English “stress disorder, post traumatic” AND
“intensive care unit, pediatric”. To increase the number of
articles analyzed and thus avoid selection bias, the term “risk
factor” was voluntarily removed from the research equation.
The MeSH terms selected for the search criteria were (PTSD
OR stress disorder, post traumatic OR chronic post traumatic
OR stress disorder, post-traumatic OR stress disorder, post-
traumatic) AND (PICU OR intensive care unit, pediatric OR
intensive care units, pediatric OR (intensive care unit AND
children) OR (critical care AND children)). These MeSH
terms were selected from the HeTOP database. In the Psy-
cInfo database, the keywords selected were: “post-traumatic
stress disorder or ptsd or posttraumatic stress disorder or
post-traumatic stress disorder” AND “picu or pediatric
intensive care unit or pediatric critical care.” Bibliographic
references and sources were managed using Zotero software.
Duplicates were checked digitally and manually to remove
duplicates that could have been missed by the software.

To avoid publication bias, the grey literature was ana-
lyzed using the Open Grey and the Grey Literature Report
databases but no results were found.

A search for ongoing studies was conducted using the
“International Clinical Trials Registry Platform” database
but no results were found.

Study selection

Articles selected had to be written in English or French
and published between 01/01/2004 and 31/01/2022. In
addition, the articles had to meet the following inclusion
criteria to be included: be medical or psychological arti-
cles, a qualitative or quantitative study, observational or
interventional, evaluating at least one risk factor related
to developing PTSD following admission to intensive care
as the primary or secondary objective, and the age of the
children had to be between 1 month and 18 years (thus
excluding articles related to neonatology).

Articles were excluded if they were not written in Eng-
lish or French, if they were literature reviews, or if no link
to post-traumatic stress disorder was found.
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Studies evaluating post-traumatic stress disorder in fami-
lies were selected by reading the abstract and were included
if the trauma experienced by the child was assessed.

The inclusion of articles was determined by first by first
reading the title, then the abstract and then the entire article
to ensure that it fulfilled all inclusion criteria. To strengthen
the literature review, it was decided to include all articles,
including the less valid studies. This will be taken into
account when interpreting the results.

A second reading was carried out by an independent
researcher and resulted in a consensus of articles to be
included. Cohen’s kappa coefficient, which measures the
interrater reliability, was 0.82. This corresponds to a near
perfect agreement level between the two readers [16].

The PRISMA flow diagram of this bibliographic search
is shown in Fig. 1.

Data analysis

We created a table to facilitate data extraction containing the
author, country and year of publication, type of study, pri-
mary and secondary objectives, inclusion criteria, question-
naires on PTSD or risk factors, the quality score of the study
and results (risk factors and other key results, including

prevalence of PTSD if researched). This table is available
in Annex.

The quality score was defined using the NIH Quality
Assessment Tool for Observational Cohort and Cross-
Sectional Studies (QATOCCS) for descriptive studies and
a modified version of the Jadad scale for clinical trials (the
“Oxford Quality Score”) [17, 18]. Each observational study
was assessed by the QATOCCS to be assigned a quality
level defined by “high”, “fair”” or “poor” quality correspond-
ing to the risk of bias. This quality score relates to the prin-
cipal aim of the studies.

The data synthesis was conducted using descriptive meth-
ods. Both the level of evidence and the biases that were
analyzed for each article were considered when interpreting
the results.

Results
Reference selection and analysis
Five hundred twenty-three articles were identified through

the various databases selected. The process of selecting
references is described below in the flowchart using the

Fig. 1 Flowchart diagram using
PRSIMA 2020 criteria for stud-

Identification of studies via databases and registers ]

ies selection

Identification

- SUDOC (n= 18)

Records identified from
Databases (n = 523):

— PubMed (n = 233)

— Web of science (n = 98)
— Science Direct (n = 21)
— Cochrane (n = 14)

— Psyclnfo (n = 32)

— SCOPUS (n = 107)

Records removed before screening:
Duplicate records removed (n = 141)

Records screened
(n=382)

Records excluded
(n =347)

Screening

A\ 4

Full text articles exclude:

eligibility
(n = 35)

Full text articles assessed for

No reliable scale (n = 1)

No risk factor researched (n = 5)
Not only PICU (n =4)

No PTSD (n =2)

No result (n= 1)

22 Articles included in the
qualitative synthesis
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PRISMA criteria (Fig. 1). Twenty-two articles from these
databases were eligible for selection. One article was found
through the analysis of bibliographies and subsequent
Google Scholar searches, and was included in the final
qualitative analysis. In fact, when analyzed in the study, the
MeSH terms in this article did not include post-traumatic
stress disorder or any synonyms [19]. In the end, 22 articles
met the inclusion criteria and were included. These articles

were almost all descriptive studies, so their methodological
quality was analyzed using the QATOCCS. Only one study
was a clinical trial and was analyzed using the Jadad scale.

Table 1 summarizes the risk factors sought in the included
studies, the significance of the results and the quality of the
study.

Annex 1 presents the articles included in the review
and describes the primary objective, the results regarding

Table 1 Significance of the results for risk factors after hospitalization in PICU explored in the reviewed studies and the quality of the study

Risk factors reported Study Significance of result Quality
assess-
ment

A Child characteristics: environment and behavior

Parents with PTSD Colville et Pierce 2012—England P =0.008 High
Nelson et al. 2019-USA NS High
Rees et al. 2004-England P <0.001 High
Bronner et al. 2008—Netherland P <0.01 Fair
Shears et al. 2005-England P =0.035 Poor

Parents with acute stress Le Brocque et al. 2020—Australia OR =5.21 (1.75-15.54) High
Stowman et al. 2015-USA NS Poor

Child’s preadmission internalizing ~ Le Brocque et al. 2020—Australia OR =5.02 (1.51-16.7) High

behavior

Child with Acute Stress Nelson et al. 2019-USA P <0.01 High

Stowman et al. 2015-USA P =0.038 Poor
B Admission characteristics: etiologies and condition

Emergency admission Colville et al. 2008—-England P =0.02 High
Dow et al. 2012—-Australia NS Fair

Severity of illness Colville et al. 2008—England P =0.028 High
Long et al. 2021-Australia P=0.014 High
Colville et Pierce 2012-England P =0.037 High
Nelson et al. 2019-USA NS High
Rees et al. 2004—England Child’s perception P < 0.009 High

Parent’s perception P < 0.001

Corbet Burcher et al. 2017-England NS Fair
Dow et al. 2012—Australia NS Fair
Rennick et al. 2004—Canada P=0.03 Fair
Vermunt et al. 2008—Netherlands NS Poor

Sepsis Als et al. 2017-England P =0.04 High
Caspani et al. 2018-England NS (CRP P = 0.006) High
Colville et al. 2008—England NS High
Als et al. 2015-England P =0.05 Fair

C Hospitalization characteristics

Length of hospitalization Long et al. 2021-Australia P=0.032 High
Nelson et al. 2019-USA NS High
Connolly et al. 2004-USA P=0.01 Fair
Dow et al. 2012—Australia NS Fair
Shears et al. 2005-England NS Poor

Delirium/confusion Colville et al. 2008—England P =0.045 High
Dow et al. 2019—-Australia P <0.05 Fair

Use of sedatives drugs Colville et al. 2008—-dEngland NS (opioid + benzodiazepines) High
Long et al. 2021-Australia P =0.024 (benzodiazepines) High
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PTSD, and the other results found. The results of the qual-
ity analysis of each article are provided.

Results analysis

Primary outcome: risk factor of developing PTSD in children
admitted in PICU

Child’s environment and behavior (Table 1A) Parents expe-
riencing PTSD. Post-traumatic stress disorder in children
following hospitalization in pediatric intensive care appears
to correlate with the PTSD experienced by parents. A study
targeting a population hospitalized for meningococcal infec-
tion assessed the risk of developing post-traumatic stress
disorder (PTSD) using the self-assessment Impact of Event
Scale. PTSD was only observed in children hospitalized in
pediatric intensive care. There was a correlation between the
mother and child self-assessment scores (p=0.035). How-
ever, there is a selection bias to take into account here as the
study only included children with meningococcal infection.
Furthermore, the cohort was small with only four patients
at risk of developing PTSD [20]. In another study, both the
correlation between PTSD in children and their mother and
in children with their father were assessed separately. The
results indicated a correlation between PTSD presented by
the mother and child at 3 and 9 months after hospitalization.
The same link was not found between the father and child
[21]. The correlation between the risk of PTSD in parents
and their child was found in other studies, which validates
these results [6, 22]. It would appear that it is the parent’s
subjective perception of the severity of the illness and the
threat to the child’s life that is a risk factor for PTSD in
both the parent and the child [6]. There was only one study
that did not support this result. While a correlation between
PTSD experienced by parents and children was found at
3 months, no correlation was found 1 year on from hospi-
talization. Indeed, the disorder improved significantly in the
parent, while it remained relatively unchanged in the child.
Various factors would, therefore, influence the development
and especially the maintenance of the disorder in these chil-
dren [22].

Pre-admission characteristics. Other studies have also
examined elements concerning the child’s environment
before and after hospitalization that could make the child
susceptible to the development of PTSD. Research on fam-
ily functioning indicates that there is no correlation [23].

In addition, the child’s behavioral history was studied.
It was found that a child with preadmission internalizing
behavior, such as withdrawal or lack of communication,
was at risk of developing chronic symptoms of PTSD
(OR=5.02 (1.51-16.70)) [24].

Conditions and etiologies of admission (Table 1B) Condi-
tion of admission. One high validity study with the prin-
cipal aim of researching PTSD risk factors found that
emergency admission was a statistically significant risk fac-
tor (p=0.002) [25]. This result is similar to the study by
Colville and Pierce, which investigated this risk factor by
creating three subgroups in the study population: scheduled
admissions (post-surgery), head trauma, and other admis-
sion etiologies. Unscheduled admission was found to be a
significant risk factor for developing PTSD. However, the
primary objective of this study was to evaluate the quality of
life in children hospitalized in pediatric intensive care units,
so the p-value was not calculated. Additionally, one of the
biases of this study is the significant number of patients lost
to follow-up in the other admission etiologies group. This
bias has not been explained [26]. This risk factor is found
in another study, but the study population appears to be the
same as the previous one (at the same location and on simi-
lar dates) [25]. Emergency admission, therefore, appears to
be a risk factor for developing PTSD.

Severity of illness. The severity of the disease was primar-
ily assessed using two tools: the PRISM (Pediatric Risk of
Mortality Score) and the PIM (Pediatric Index of Mortality)
or PIM 2. These scores enable the evaluation of the severity
of the disease based on different physiological parameters
on admission to pediatric intensive care. One study estab-
lished an association with the number of invasive proce-
dures using the IPS (Invasive Procedure Score) to define
a high-risk group (with a high level of disease severity).
As expected, high-risk children were more likely to develop
post-traumatic stress disorder (validity remained stable over
time at 6 weeks and 6 months). However, the severity of the
disorder appeared to be the risk factor for developing the
disorder at 6 weeks in the multivariate analysis, while the
number of invasive procedures was the risk factor for devel-
oping the disorder at 6 months. The multivariate analysis in
this study is unclear and the interpretation of the results is
inconsistent with the statistical data presented in the tables.
It should be noted that the decrease in post-traumatic symp-
toms is far greater in the low-risk group than in the high-risk
group [19]. However, one other study found a correlation
between elevated PIM 2 and PTSD development. This study
has a high score on the quality assessment. PIM2 and the
rate of intubation, considered to be an invasive procedure,
was both independently associated with significant risk to
develop elevated PTS symptoms (PIM2 p=0.014, intuba-
tion rate p=0.012) [24]. Other previously referenced studies
have identified disease severity as a significant risk factor for
developing post-traumatic stress disorder with fair and high-
quality assessment [19, 25]. Another of these studies found
that the effect of this risk factor remained stable over time
(similar at the 1 year assessment) [22]. However, another
study did not present significant results at 1 year, but the
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cohort was small which may have led to a results bias [26].
Multiple studies contradicted these results and did not iden-
tify disease severity at admission as a risk factor, including
studies with a high level of quality according to QATOCC
assessment [20, 21, 23, 27-29].

Etiologies of admission. Several studies have identified
sepsis as a risk factor for developing PTSD in children hos-
pitalized in pediatric intensive care units. However, for a
large proportion of the studies included, the targeted popula-
tion were children admitted to pediatric intensive care units
at St Mary’s Hospital and Great Ormond Street Hospital in
London from March 2007 to March 2010. Nevertheless, the
cohorts were not identical due to different inclusion criteria
[27, 30-32]. In the Corbet et al. study, the result was not sig-
nificant in the multivariate analysis, as the cohort was prob-
ably insufficient [32]. The Caspani et al. study investigated
the correlation between the various biological markers of
inflammation and PTSD. CRP levels were the only identifi-
able risk factor in the sepsis group. No results were found
for the other admission etiologies [27].

In terms of the reasons for admission, another study
attempted to identify potential risk factors for the develop-
ment of post-traumatic stress disorder in a cohort of 102
patients. Head trauma and sepsis did not increase the risk
of developing this disorder (p-value equal to 0.24 and 0.51,
respectively) [25]. According to Bronner et al. reasons for
admission are not a risk factor but as they were not detailed,
it is impossible to determine if the sepsis was actually iso-
lated or not [21]. Lastly, two populations enabled the assess-
ment of the role of sepsis in the development of PTSD, but
further studies are required due to opposing results.

Head trauma represented an exclusion criterion for many
authors. They suspected that it could influence the onset of
PTSD due to memory loss on admission, acting as either
a protective or aggravating factor. However, Colville et al.
2008 explore head trauma as potential risk factor and did not
identify it as a risk factor for developing PTSD after hospi-
talization in PICU despite recording a decrease in memories
on admission in 77% of patients [25].

Characteristics of the hospitalization (Table 1C) Length
of hospitalization. One study found that hospitalization
in pediatric intensive care exceeding 48 h was a risk fac-
tor for the development of post-traumatic stress disorder
[33]. However, a significant selection bias was found, as the
patients included were only children hospitalized for cardiac
surgery. Furthermore, with reference to disease severity, an
adjustment variable has not been tested. In fact, another
study found that the length of hospitalization was related to
the severity of the disease [20]. Two other studies found that
the length of hospitalization was a risk factor for develop-
ing PTSD [30, 34]. One of them identified it as a risk factor
with a significant result in univariate analysis but negative in

@ Springer

multivariate analysis. The authors indicate that this is caused
by the inclusion of sepsis in the multivariate analysis, which
represents a confounding factor [30]. Indeed, another study
found greater disease severity and length of hospitalization
in the sepsis group compared to groups of patients present-
ing other admission etiologies [27].

None of the other studies demonstrated a correlation
between the length of hospitalization and the development
of post-traumatic stress disorder outside of hospitaliza-
tion in a pediatric intensive care unit [23, 26, 28, 35]. One
study analyzed the characteristics of patients with PTSD in
this population, although the primary objective was not to
assess risk factors for developing PTSD after hospitaliza-
tion in pediatric intensive care. The length of hospitalization
was not a characteristic that differed between the group that
developed PTSD and the group that did not [28]. Finally,
length of stay was investigated in a more recent good quality
study and was not found to be a significant factor associated
with PTSD [23]. This strengthens the results found in the
Stowman et al. study, which would be of limited significance
due to the low quality of the study. (QATOCC: poor quality
level) [35].

Quality of memories during hospitalization. Given that
delirium is found as a risk factor for developing PTSD after
hospitalization in pediatric intensive care, the influence of
the length of hospitalization on the manifestation of delu-
sions was also studied. It turned out that this timeline was
positively correlated with the risk of having delusional
memories of hospitalization. However, this result no longer
stands in the logistic regression when the duration of ben-
zodiazepine and opiate treatment is considered. Indeed, the
longer the period of hospitalization, the more likely the pre-
scription of these drugs is to last. Therefore, it is not a ques-
tion of the length of hospitalization in itself that leads to a
risk of hallucinations, but rather the length of time the drug
treatment has been administered [25].

Dow et al. explored the link between children’s memories
and experience of PICU admission and hospitalization with
developing post-traumatic stress symptoms (PTSS). It was
found that experiencing confusion during hospitalization
was associated with more acute PTSS (p <0.05) [36]. In
fact, there is a correlation between the risk of hallucinations
and developing post-traumatic stress disorder following hos-
pitalization in pediatric intensive care units.

Drugs use. In the study by Colville et al., it was found
that the risk of hallucinating is five times higher if opiates
and benzodiazepines are prescribed for longer than 48 h.
No direct correlation has been found between the prescrip-
tion of benzodiazepines/opioids and the development of
post-traumatic stress disorder in this study (p =0.45) [25].
However, Long et al. explored the association between
medical treatment factors and the development of chil-
dren’s PTSS in the 12 months following PICU discharge
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in a large sample of patients (n=265). The study showed
that exposure to midazolam was associated with elevated
post-traumatic stress symptoms at 1 month after PICU
discharge (p =0.024) with no significant difference at
3 months, 6 months and 1 year after discharge. The use
of other drugs explored in this study were not associated
with significant higher PTSS at any time after discharge
[34]. Watson et al. conducted a comparative study evalu-
ating the effectiveness of using the RESTORE sedation
protocol during mechanical ventilation to decrease the
level of sedation. Decreasing the level of sedation did not
show a significant difference in the incidence of PTSD at
6 months after discharge from the PICU [37].

Expected factors not found: age, cortisol, physical
after effects (Table 1D) Age does not seem to be a risk factor
for developing PTSD after hospitalization in pediatric inten-
sive care units. Indeed, multiple studies of varying meth-
odological quality have investigated this factor and have not
identified it as something that aggravates the disorder [21,
25, 28, 33, 34]. However, the assessment age is a selection
bias in most of these studies. Due to the use of self-assess-
ment questionnaires, children from the age of seven were
included, except for two studies. One was based on a struc-
tured interview and thus included children from the age of 5
[33]. The other one assessed children from the age of 2 [34].
Only one other study showed that younger age was a risk
factor for the development of PTSD, but the study was rated
as poor using the QATOCC [36].

In the study by Als et al., high salivary cortisol levels
measured 12 h after waking up at 3 to 6 months after hos-
pitalization in pediatric intensive care units were identified
as a risk factor for PTSD. However, it was missing in the
multivariate analysis when gender and age were used as
covariates [31].

Board and Dai sought to evaluate the following five risk
factors for developing PTSD: parental stress levels, child
anxiety, disease severity, invasive procedures, and neuroen-
docrine stress response as calculated by salivary cortisol
assay. None of these five factors were identified but the
cohort was too small (only eight patients included). The only
relevant finding was a decrease in salivary cortisol levels
depending on the severity of the PTSD [38].

The study by Shears et al. investigated the impact of
physical sequels on the risk of developing PTSD after hos-
pitalization in pediatric intensive care. In this study, six chil-
dren had significant physical sequels (two had an amputa-
tion, three had a skin graft and one had a left sided transient
regression in muscle strength) but these were not correlated
with the development of PTSD [20].

Finally, Rosenberg et al. and Watson et al. evaluated the
use of propranolol as a protective factor for PTSD in children
in PICU for burn injuries. These studies quality was high and

fair and the propranolol was not associated with a lower rate
of PTSD [37, 39].

Secondary outcome: prevalence of PTSD
in the studied populations

When the prevalence of PTSD was investigated, it varied
from 21 to 36% in the traditional PICU population [6, 21,
22,25, 217,28, 30, 31, 35, 37, 38]. Two studies found lower
prevalence. Connolly et al. reported a prevalence of 12% in
a PICU population following planned cardiac surgery [33].
Prevalence of PTSD was 15% in the study by Rosenberg
et al. in which the population studied consisted of children
with burn injuries who arrived in the unit after initially
receiving care in a generalist unit [39].

Discussion

This literature review highlights several potential risk factors
for developing PTSD. Parental PTSD seems to be the main
risk factor regarding the child and their environment. Sever-
ity of the illness seems to have a significant impact on the
development of PTSD in children admitted to the intensive
care unit. Finally, some risk factors are associated with hos-
pitalization and are therefore modifiable, such as intensive
care delirium and the use of sedative drugs. It is important to
point out that the potential risk factor of age was not found in
any study that attempted to make this link. These risk factors
are the most significant ones found in several trials. Other
risk factors have been studied and reported in this review.
They should be considered, although their impact has yet
to be studied.

The strengths of this study include meeting the PRISMA
criteria in 22 of the 27 items, resulting in 81% study valid-
ity. It also included all relevant studies but took into account
the quality, the risks of bias, and the inclusion criteria of
the studies when interpreting the results. Searching differ-
ent databases and using broad search terms resulted in the
inclusion of a significant number of articles [40]. However,
one study limitation was the exclusion of the Google Scholar
database as the search terms yielded over 8000 results. A
selection bias of the study was also the selection of articles
that were only in English and French. Consequently, the
country of origin for the studies are limited to Canada, the
United States, England, the Netherlands, and Australia. It is
also worth noting that no study of this nature has been con-
ducted in France. Another limitation of our study is that we
included studies in which the exploration of risk factors for
developing PTSD after a PICU stay was either the primary
or secondary aim. The quality assessment of these studies
focused on the primary objective. Some studies, despite
their high study quality, may not have sufficient power to
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determine the presence of risk factors if looking for the risk
factor in question was not the primary objective. Finally, the
heterogeneity of the included studies regarding populations,
risk factors studied, design, and quality affect the analysis
of the results.

Interpretation bias in the assessment of studies must be
considered. The method used in this study is based on the
NIH Quality Assessment Tool for Cohort Studies and the
Jadad scale. The NIH Quality Assessment Tool for Cohort
Studies is a checklist that aims to reduce the subjectivity of
the assessment.

Post-traumatic stress disorders in parents as a risk fac-
tor for the child developing PTSD had the most powerful
proof level. However, definition for the term “parent” dif-
fered depending on the study. Some studies only included
mothers while others included anyone who took care of the
child. Some studies also assessed the reactions of both the
father and the mother as well. Where this differentiation was
made, a correlation was found between the post-traumatic
stress disorder symptoms in the mother and child but not
in the father and child. Indeed, attachment theory and par-
ticularly caregiving (the function of caring by meeting the
child’s attachment needs) may explain this difference [41]. It
is thought that maternal caregiving is more closely related to
the child’s emotional development than paternal caregiving
[42, 43]. However, it should be noted that cultural repre-
sentations play a key part in the representation of maternal
caregiving (and therefore of the maternal “role”) [44]. Pro-
tection by parent(s) from the traumatic impact of an event
is very important, allowing them to understand and adapt
to the traumatic episode. Thus, it is assumed that a parent
with avoidance symptoms would not be able to help their
child adapt.

It seems that PTSD improves more in the parent than the
child. Since the child is the patient experiencing the risk
factors for developing PTSD, it is reasonable to consider
that it is more likely to affect the child over time. Moreover,
some children will not readily talk about their sources of
anxiety, which may lead to a prolongation of the disorder
[45]. Indeed, it is possible that there may be a correlation
between the progression of PTSD symptoms and the child’s
preadmission internalizing behavior for both the chronic and
recovery trajectories [24]. This is, therefore, a risk factor of
interest to be studied in the future.

Emergency admission is a risk factor that has been stud-
ied with good external consistency and a good quality study
finding a significant result [25]. However, it has been studied
in few trials, so further research would be of interest. Indeed,
during emergency admission, psychological disruption could
lead to an increased risk of developing PTSD.

Head injuries are the most likely to result in memory loss
at admission. However, they have been an exclusion criterion
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in many studies. It therefore seems important to include chil-
dren admitted for head injury in PICUs in future studies.

The results for sepsis are heterogeneous, even within the
good quality studies. However, the effects of sepsis, includ-
ing delusions and cerebral toxicity, make it a potential cause
of psychological sequelae. It would, therefore, be of interest
to consider it in future studies.

The severity of the disease is a common risk factor found
in several good- and fair-quality studies. It is, therefore, a
risk factor identified by this review. Beyond the objective
severity, it is possible that the subjective perception of the
disease is a risk factor more often in parents than in their
children. Further studies could allow us to highlight this
aspect.

Regarding the elements of hospitalization, it seems that
hallucinations are a risk factor for post-traumatic stress
disorder in these children. The main risk factor for these
hallucinations is the prescription of benzodiazepines for
more than 48 h (fivefold risk) [34]. This finding may be
related to the delusional effect of midazolam. This is a well-
documented risk factor in the adult population. To reduce
the risk of delirious episodes in non-pediatric ICU patients,
maintaining low levels of sedation with minimal use of ben-
zodiazepines is recommended [46]. In addition, the use of
morphine for pain control has been shown to reduce post-
traumatic stress disorder [47].

Previous articles have shown that age and gender are risk
factors for the development of PTSD after a traumatic event
in the general population [48]. No study has found signifi-
cant results in the PICU population. However, age was a
major selection bias of the studies in this review. Due to
the self-report questionnaire, most studies included chil-
dren from the age of 7. More recently, several studies have
included children from the age of 2 using the parent assess-
ment questionnaire. Only two studies were based on semi-
structured interviews. No significant results were found for
any of the assessment methods used. Therefore, age cannot
be considered as a factor modifying the incidence of PTSD
for an individual.

As a secondary outcome, the prevalence of PTSD was
reported as somewhere between 1/4 and 1/3 of patients in an
unplanned admission PICU population. Psycho-educational
programs for parents have been developed to prevent the
development of PTSD in children who have been hospital-
ized in PICUs. However, these programs have experienced
a lack of adherence (only 1/4 to 1/3 of families used the
program) [49]. Follow-up programs after PICU discharge
are being developed with pediatric post-ICU syndrome
assessments, including PTSD. [50, 51]. Knowledge of the
risk factors for the development of PTSD after PICU hos-
pitalization may enable targeting of at-risk populations to
improve adherence.
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Follow-up of these at-risk populations would allow early
treatment to be provided to facilitate the evolution of the dis-
order before any complications occur [13]. Currently, psycho-
therapies have been shown to be the most effective treatment
for PTSD in children. Cognitive behavioral therapies with
trauma exposure have been shown to be effective [52, 53].
In the absence of sufficient evidence for other types of psy-
chotherapy, NICE currently recommends cognitive behavioral
therapy (CBT) over 612 sessions for children aged 5 to 17. It
also recommends involving parents in therapy sessions where
possible. EMDR (Eye Movement Desensitization and Repro-
cessing) also appears to be effective, but is only indicated as
a second-line treatment for children aged 7 to 17 if CBT is
ineffective [54, 55]. Few studies have looked at the potential
benefits of psychodynamic psychotherapy (using play) for this
disorder, so it is not currently recommended [53]. However,
a study comparing it with CBT treatment found results that
support psychodynamic therapy but for short-term assessment
only [56].

Conclusion

This systematic review of the literature highlighted sev-
eral risk factors to be considered during the emergence of
PTSD following hospitalization in a PICU. These include
the development of PTSD in the parent, severity of illness,
onset of intensive care delirium, and use of benzodiazepines.

Other factors such as child internalizing behavior, acute
parent and child stress, emergency admission, and sepsis are
potential risk factors that still require investigation. Finally,
age and sex are not significantly associated with PTSD in
this population.

As this disorder affects at least one in four children in
PICU, it seemed important to raise awareness among car-
egivers in these units of the risk factors for developing this
disorder. The aim of this literature review was to improve
the current understanding of children at risk of developing
PTSD. Recognizing the populations at risk would make it
possible to direct patients and their families toward appro-
priate care to prevent the disorder from becoming chronic.
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