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In the ﬁrst issue of the Pediatric Clinics of North America to cover the
topic of pediatric intensive care, Rothstein [1] described our knowledge of
the psychologic impact of critical illness on the child and family as ‘‘still
quite rudimentary.’’ Nearly 3 decades later we have a much better understanding of the impact on the family [2–4] yet relatively little is known about
children’s understanding of what happens to them or their longer-term psychologic recovery, despite the increasing numbers of children going through
this experience (estimated at more than 200,000 annually in the United
States, on the basis of recent admission rates [5]). In this article the current
evidence on the psychologic impact on children of admission to the pediatric
intensive care unit (PICU) is reviewed.

Literature review
Following consideration of the methodologic diﬃculties inherent in this
ﬁeld, the available evidence relating to the following questions is examined:
What do children remember about their time on the PICU?
What is the evidence that they suﬀer short-term distress?
What is the evidence that they suﬀer long-term distress?
Which variables are associated with poorer psychologic outcome?
Summaries of the main characteristics of the most recent studies discussed are provided in Tables 1 and 2. Other studies of heterogeneous
PICU samples, performed before 2000, are also referred to as appropriate,
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Table 1
Recent studies of children’s memories of the pediatric intensive care unit
Date

n

Country

Age range

Length of follow-up

Informant

Main ﬁndings

Playfor [10]

2000

38

United Kingdom

4–16 y

2 d to 4 mo

Child

Colville [11]

2004

15

United Kingdom

7–15 y

8 mo

Child

Karande [12]

2005

50

India

5–12 y

!5 d

Child

Board [13]

2005

21

United States

7–12 y

24 h

Child

Colville [14]

2006

102

United Kingdom

7–17 y

3 mo

Child

66% remembered PICU; recollections
predominantly neutral; two reports of strange
dreams
13/15 had some memory; 2 children recalled
nightmares
100% remembered PICU; 74% reported pain; 26%
saw dead body
67% remembered something; 33% remembered
invasive procedures
63% report factual memory; 32% report delusional
memory; delusional memory associated with
duration of sedation
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Table 2
Recent studies of children’s behavior and distress after pediatric intensive care
Date

n

Country

Age range

Length of follow-up

Informant

Main ﬁndings

Rennick [19]
Colville [24]

2002
2004

60 þ 60 controls
48

Canada
United Kingdom

6–17 y
0–15 y

6 wk; 6 mo
8 mo

Child
Parent

Colville [11]

2004

15

United Kingdom

6–15 y

8 mo

Child

Rees [17]

2004

19 þ 27 controls

United Kingdom

5–18 y

7 mo

Child

Rennick [18]

2004

60

Canada

6–17 y

6 wk; 6 mo

Child

Board [13]

2005

21

United States

7–12 y

24 h

Child

Small [21]

2006

163

United States

2–7 y

3 mo; 6 mo

Parent

Colville [14]

2006

102

United Kingdom

7–17 y

3 mo

Child

No diﬀerences between groups
No evidence of elevated behavior
problems but 60% mothers reported
change in relationship
27% children report signiﬁcant PTS
but also report fewer fears
21% PICU children reporting PTS
versus 0% general patients
Invasiveness of treatment associated
with PTS
Intubated children used fewer coping
strategies; anxiety associated with
lack of memory
Negative behavior associated with
maternal anxiety, marital status,
previous behavior, and child age
27% reporting signiﬁcant levels of
PTS; main predictors were
emergency admission and delusional
memory
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Abbreviation: PTS, posttraumatic stress.
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but research relating to speciﬁc subgroups of PICU patients (eg, cardiac patients) is not included.
Methodologic diﬃculties
Truog [6] has emphasized the need for more research on the child’s experience of critical care but this work is diﬃcult to do for several reasons. By
deﬁnition, children in the PICU are critically ill. It is therefore not usually
possible to talk to them acutely because they are unconscious or heavily sedated. Also, although the age range of patients treated in the PICU is 0 to 18
years, most children admitted are younger than 2 years of age [7], which has
implications for direct communication with children and the assessment of
their psychologic distress.
Furthermore, there are clearly ethical issues about approaching families
to take part in research while they are still in the PICU, when they are easiest to locate, because the child may die during admission and also has an
elevated risk of death after discharge. Ethics committees are also traditionally reluctant for families to be approached after traumatic events, although
there is mounting evidence that people taking part in such research do not
regret it later and may even ﬁnd it therapeutic [8,9]. Even when the child is
out of immediate danger, parents’ ability to give informed consent could be
questioned on the grounds of their high levels of anxiety. They are also understandably protective of their children and consequently not always prepared to involve them in research, particularly if they realize this will
involve discussion of traumatic events.
Longitudinal follow-up work is especially diﬃcult because PICUs tend to
be sited in large hospitals in urban centers, with the result that the distances
families live from units are sometimes substantial. Many families have limited means [2,7] and so have limited access to resources, such as private
transport; therefore it is not easy for some families to attend regular follow-up appointments at the base hospital.
What do children remember about their time in the pediatric
intensive care unit?
Four recent cross-sectional studies have looked speciﬁcally at what children remember about their time in the PICU. Playfor and colleagues [10] interviewed 38 children about what they remembered and found that two
thirds remembered something about their admission. However, although
a third remembered being in pain and a couple reported having had nightmares at the time, few remembered being intubated. Given their ﬁndings
that most children’s recollections were neutral, the authors propose that
their lack of recall for negative experiences in the PICU may protect against
development of posttraumatic stress, citing the speciﬁc amnesic eﬀect of
benzodiazepines in this context. Colville [11], however, in interviews with
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15 children 8 months after discharge, found that several did not fully understand what had happened to them and were not, as the authors of the previous study had supposed, reassured by their lack of memory. In fact 6
children said they would like to revisit the unit to try to see if they could remember more:
‘‘I think I lost about 2 or 3 weeks.’’ (13-year-old girl, spinal surgery)
‘‘Most of the time, it felt like I was going asleep for two minutes, then waking updit felt likeddays later. When I woke up, I asked my mum if I was
deaddall I could see was white.’’ (15-year-old girl, epilepsy)

It was also striking how clearly some children remembered disturbing
dreams so many months later:
‘‘I had this really horrible dream, .there was these three men .and they
put this ladder up and they got into our room and they gave us all this glue
stuﬀ . and I went and I told daddy and he said ‘Don’t be silly, they are just
repair men’ . but they had poisoned us.’’ (9-year-old girl, cancer)
‘‘I fell asleep and dad was holding my hand, and then I saw these people
getting their heads chopped oﬀ.’’ (11-year-old boy, asthma)

In another study of children’s recollections of the PICU performed in a unit
in India [12] with a much higher mortality rate (O30%), children’s reports of
being disturbed by pain and by witnessing the fate of other patients led to
changes in the unit’s protocols regarding sedation and analgesia. In contrast,
and possibly reﬂecting diﬀerent sedation practices, Board [13] found in interviews with 21 children the day after discharge that although most children remembered something about the PICU, only a third remembered invasive
procedures and many had positive recollections of staﬀ and family.
Finally, in a larger study (n ¼ 102) in the United Kingdom, Colville and
colleagues [14] found that 1 in 3 reported delusional memories, such as
nightmares or hallucinations, which they could still vividly recall 3 months
after discharge. Although most children in this study (63%) remembered
something factual of their PICU stay (see Fig. 1 for an example of what
one child remembered of his stay), their memories were fragmented, with
only 20% remembering being intubated.
What is the evidence that they suﬀer short-term distress?
The largest study to date of children’s behavior while still in the PICU
remains that of Cataldo and colleagues [15], who made a series of 708 structured behavioral observations of 99 patients. Although more than half of
this sample were asleep or heavily sedated, one third were awake and alert,
but for the most part disengaged with their environment. A subsequent, and
often quoted, observational study by Jones and Fiser [16] in 1992 found that
PICU patients (n ¼ 18) exhibited higher levels of distress than other pediatric patients in the days immediately following extubation. Board [13], in
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Fig. 1. Drawing of the PICU by a 7-year-old boy admitted with diabetic ketoacidosis.

contrast, reporting more recently on direct interviews with 21 children interviewed the day after discharge, did not ﬁnd high levels of anxiety in the children in her sample but noted that they were still spending long periods
asleep at this stage.
What evidence is there that they suﬀer long-term distress?
Rees and colleagues [17] in a cross-sectional cohort study 7 months after
discharge found signiﬁcant rates of posttraumatic stress in 19 PICU patients
in clinical interviews. One in 5 children reported clinically signiﬁcant levels of
posttraumatic stress and, in particular, elevated rates of avoidance. Colville
and colleagues found similar rates of posttraumatic stress in two separate interview studies at 3 and 8 months after discharge [11,14]. Another group following a sample (n ¼ 60) at two separate time points by postal survey found,
worryingly, that most children who had signiﬁcant levels of posttraumatic
stress at 6 weeks were still reporting high levels at 6 months [18].
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There are mixed ﬁndings regarding comparisons with rates of distress in
control samples of pediatric patients. Rees and colleagues [17] found a significant diﬀerence between groups, with no child in the control group meeting
criteria for a diagnosis of posttraumatic stress disorder. Rennick and colleagues [19] found no diﬀerences between groups, however, echoing the earlier work by Youngblut and Shiao [20] who found, 2 to 4 weeks after
discharge from the PICU, that parental report of behavior problems was
similar to that reported in other studies of other hospitalized children.
Finally, there is also evidence that some patients believe they have
changed in positive as well as negative ways as a result of their experiences.
In particular, children in one study reported lower numbers of childhood
fears than age- and sex-matched peers [11] and this quantitative ﬁnding
was reinforced by their comments:
‘‘I am a bit more grown up.’’ (9-year-old girl, cancer)
‘‘Now when I get a cut, it is just nothing. I am not as scared as I was.’’
(13-year-old girl, abdominal surgery)

Which variables are associated with poorer child psychologic outcome?
Several authors have found an association between premorbid behavior
problems and the development of distress after being in the PICU [16,21],
but for the most part studies have not found a clear relationship between
the severity of illness, whether measured by length of stay or standardized
mortality risk. The degree of life threat perceived by either the child or the parent has, however, been found to be associated with later distress in the child
[17], just as the parent’s perception of the likelihood of the child dying is signiﬁcantly correlated with their own stress at long-term follow up [22].
Rennick and colleagues [18] found younger children and those who had
undergone more invasive procedures reported more distress at follow-up at
6 weeks. The eﬀect of age had diminished by 6 months postdischarge, but
the eﬀect of the number of invasive procedures had not. However, the authors did not demonstrate that the children remembered these invasive procedures and the evidence from studies of children’s memories would suggest
that many do not, so a simple association between memory for PICU procedures and subsequent development of posttraumatic stress cannot be
assumed.
Despite previous anecdotal reports of a link between emergency intubation and posttraumatic stress [23], no such association has been found in
more systematic studies, not least because of the small numbers of children
actually remembering being intubated, although Board [13] did ﬁnd that
children intubated for longer time reported using fewer coping strategies
on the general ward after discharge. Perhaps counterintuitively this study
also found that children who did not remember their admission were
more anxious than those who did. This ﬁnding was echoed by the
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observation that two of the four children who had clinically signiﬁcant levels
of posttraumatic stress at follow-up in another study reported no factual
memories of the PICU at all [11].
The evidence for a link with delusional memory is stronger. An interview
study of 102 children [14] found a signiﬁcant independent association between duration of sedation/analgesia and child’s report of delusional memories, including hallucinations. The presence of delusional memory was in
turn related to posttraumatic stress symptoms, and in particular intrusive
thoughts, at 3 months. This last ﬁnding is consistent with earlier work demonstrating higher rates of observable anxiety in children receiving more sedative agents [16].
Another ﬁnding reported in several studies is that of a relationship between child and parent distress, although the direction of this relationship
and the mechanisms underlying it are not well understood. Rees and colleagues [17] found an association between child and parent posttraumatic
stress scores and Small and Melnyk [21], in a secondary analysis of a longitudinal intervention study, found that maternal anxiety within the ﬁrst 24
hours predicted negative behavioral outcome in children at 3 and at 6
months. These ﬁndings suggest that parents’ own emotional state during admission may impact negatively on the child’s psychologic recovery. This
possibility was acknowledged in a follow-up study, in which 48 mothers
were surveyed about the long-term impact of admission [24]. Although for
the most part they did not believe their child had changed, 60% believed
their relationship with their child continued to be aﬀected by the stress
they had experienced on the PICU, 8 months after the child’s discharge:
‘‘I just feel my whole life revolves around just making sure (child) is OK.’’
(Mother of 1-month-old girl, bowel surgery)
‘‘I don’t let him to go to sleep on his own and I think that is deﬁnitely from
intensive care. I wake up the second he makes a noise.’’ (Mother of 1-yearold boy, meningitis)

Discussion
In summary there is mounting evidence that a signiﬁcant minority of children suﬀer lasting psychologic problems following their treatment in the
PICU. The recent evidence is particularly compelling because, in the past
10 years, greater research eﬀort has been directed at eliciting information directly from the children themselves, rather than relying solely on either observed behavior or parent report. Also there is now a growing evidence base
on the long-term psychologic reactions of these children, quantiﬁed using
standardized psychologic measures, with less reliance being placed on anecdotal report in this ﬁeld. Reports of children’s recollections have not usually
been combined with follow-up measures of distress in the longer term, however, making it diﬃcult to determine what it is about the child’s subjective
experience of the PICU that puts them at most risk for a poor psychologic
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outcome. Another signiﬁcant gap in the literature remains the description of
the behavior of children aged less than 5 years, which is especially important
given the high proportion of infants on the PICU [7].
The levels of posttraumatic stress symptoms reported by older children
suggest that this is a population at risk that should be more routinely
screened and monitored, given that there are established treatments available [25]. In this context, the importance of asking children directly about
their symptoms has been stressed by researchers who have found a tendency
for parents’ own levels of posttraumatic stress to aﬀect their estimations of
their child’s distress [26–28].
The association between parental and child psychologic state also warrants further investigation. The seminal work of Carter and Miles [29] has
shown that it is the interpersonal aspects of the PICU experience, such as
the impact on parent’s role, that are experienced as most stressful by parents
during admission, and we now know that parents exhibit elevated distress
levels in relation to their experiences for many months after their child is discharged [17,22,30,31]. More generally the tendency for parents to be overprotective in caring for their child after life-threatening events is
a phenomenon that is well known to pediatricians [32] and that has been
shown to lead to problematic family functioning [33].
Several children described disturbing nightmares and hallucinations,
which were similar in content to those described by adult intensive care survivors [34], suggesting that this is another aspect of their experience that
merits further systematic exploration, especially given the association, found
in adults, between delusional memories and the development of posttraumatic stress [35].
The ﬁnding, in one study, that children reported positive as well as negative changes [11] may simply reﬂect that the convenience sample used was
atypically resilient. It may, however, be evidence of a phenomenon that is
currently attracting a great deal of interest in the traumatic stress literature,
namely posttraumatic growth [36], which commonly coexists with posttraumatic stress. To date, only a couple of studies in the wider pediatric traumatic stress literature have described this in children [37,38].
Implications for future research
More longitudinal studies are needed to clarify the natural history of psychologic adaptation of children in this situation [39] and to clarify which aspects of the child’s experience related to injury, illness, or treatment are
associated with poorer psychologic outcome [40]. Speciﬁcally there is
a need to develop tools for use across the pediatric age range to assess delirium and withdrawal [41,42], and to investigate associations with these aspects of experience and long-term psychologic well being. More information
is also needed on the interactions, over time, between the parent’s symptoms
and the child’s psychologic state.
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A better understanding of the mechanisms underlying the development
and maintenance of psychologic distress in these children will inform the
design of future interventions, such as the promising COPE package
[43]. This intervention, in which timely advice is provided to parents on
how to facilitate their child’s adaptation to PICU treatment and its aftermath, seems to improve long-term psychologic outcomes for children and
parents alike, by reducing mothers’ anxiety and increasing their participation in care [44].

Clinical implications
The literature has uncovered several aspects of the PICU experience
that could theoretically give rise to adverse psychologic eﬀects in child patients and that have the potential to be addressed clinically, even while the
child is still in hospital. The possibility that the child may be troubled by
disturbing factual or delusional memories should be acknowledged, as
should the child’s confusion about what has happened to him or her.
Age-appropriate explanations about the child’s injuries, treatment, and
side eﬀects of treatment should be provided when the child is in a position
to take this information on board. Written information in diary form has
been well received by adult intensive care survivors [45], many of whom
report being troubled by their inability to remember their admission.
Case reports of individually tailored interventions with children highlight
the importance of ﬁnding creative ways to impart information, reduce anxiety, facilitate communication, and prepare them for procedures during admission, along with helping them to process all that has happened, after
discharge [46]. The high prevalence of anxiety in parents, when considered
with the evidence that this is associated with the child’s psychologic outcome, indicates the need to provide support for relatives during and after
admission, when required.

Summary
The literature on the psychologic impact of the PICU on children shows
a mixed picture of resilience and distress. Children report disturbing nightmares and hallucinations associated with their admission and a signiﬁcant
minority have elevated levels of posttraumatic stress many months after discharge, indicating that there is a need for (a) more support for this group of
patients, and (b) further longitudinal research into risk factors associated
with distress. By understanding more about the range of psychologic reactions of children in this situation, workers in this ﬁeld will be better placed
to identify those families most in need of support and to design appropriate
interventions for them.

Author's personal copy

PSYCHOLOGIC IMPACT OF ADMISSION TO PICU

615

References
[1] Rothstein P. Psychological stress in families of children in a pediatric intensive care unit.
Pediatr Clin North Am 1980;27(3):613–20.
[2] Shudy M, de Almeida ML, Ly S, et al. Impact of pediatric illness and injury on families: a systematic literature review. Pediatrics 2006;118(S3):S203–18.
[3] Noyes JA. Critique of studies exploring the experiences and needs of parents of children admitted to paediatric intensive care units. J Adv Nurs 1998;28:134–42.
[4] Board R, Ryan-Wenger N. State of the science on parental stress and family functioning in
pediatric intensive care units. Am J Crit Care 2000;9(2):106–22.
[5] Odetola FO, Clark SJ, Freed GL, et al. A national survey of pediatric critical care resources
in the United States. Pediatrics 2005;115(4):e382–6.
[6] Truog RD. Increasing the participation of children in clinical research. Intensive Care Med
2005;31:760–1.
[7] Paediatric Intensive Care Audit Network. Annual Report 2003–2004. Sheﬃeld (UK): Universities of Leeds, Leicester and Sheﬃeld; 2005.
[8] Newman E, Kaloupek DG. The risks and beneﬁts of participating in trauma-focused research studies. J Trauma Stress 2004;17:383–94.
[9] Kassam-Adams N, Newman E. Child and parent reactions to participation in clinical research. Gen Hosp Psychiatry 2005;27(1):29–35.
[10] Playfor S, Thomas D, Choonara I. Recollection of children following intensive care. Arch
Dis Child 2000;83:445–8.
[11] Colville GA. Children’s views on the psychological impact of admission to PICU. European
Psychotherapy 2004;4:80.
[12] Karande S, Kelkar A, Kulkarni M. Recollections of Indian children after discharge from an
intensive care unit. Pediatr Crit Care Med 2005;6:303–7.
[13] Board R. School–age children’s perceptions of their PICU hospitalization. Pediatr Nurs
2005;31:166–75.
[14] Colville G, Kerry S, Pierce C. Children’s factual and delusional memories of intensive care.
Am J Respir Crit Care Med 2008;177(9):976–82.
[15] Cataldo M, Bessman CA, Parker LH, et al. Behavioral assessment for pediatric intensive
care units. J Appl Behav Anal 1979;12:83–97.
[16] Jones S, Fiser DH. Behavioral changes in pediatric intensive care units. Am J Dis Child 1992;
14:375–9.
[17] Rees G, Gledhill J, Garralda ME, et al. Psychiatric outcome following paediatric intensive care unit (PICU) admission: a cohort study. Intensive Care Med 2004;30:
1607–14.
[18] Rennick JE, Monin I, Kim D, et al. Identifying children at high risk for psychological sequelae after pediatric intensive care unit hospitalization. Pediatr Crit Care Med 2004;5:
358–63.
[19] Rennick JE, Johnston CC, Dougherty G, et al. Children’s psychological responses after
critical illness and exposure to invasive technology. J Dev Behav Pediatr 2002;23(3):
133–44.
[20] Youngblut JM, Shiao SP. Child and family reactions during and after pediatric ICU hospitalization: a pilot study. Heart Lung 1993;22(1):46–54.
[21] Small L, Melnyk BM. Early predictors of post-hospital adjustment problems in critically ill
young children. Res Nurs Health 2006;29:622–35.
[22] Balluﬃ A, Kassam-Adams N, Kazak A, et al. Traumatic stress in parents admitted to the
pediatric intensive care unit. Pediatr Crit Care Med 2004;5:547–53.
[23] Gavin LA, Roesler TA. Posttraumatic distress in children and families after intubation.
Pediatr Emerg Care 1997;13:222–4.
[24] Colville GA. Parents’ views on the psychological impact of admission to PICU. European
Psychotherapy 2004;4:81.

Author's personal copy

616

COLVILLE

[25] Cohen JA, Berliner L, March JS. Treatment of children and adolescents. In: Foa E, Matthew
J, Keane T, editors. Eﬀective treatments for PTSD: practice guidelines from the International Society for Traumatic Stress Studies. New York: Guilford Press; 2000. p. 106–38.
[26] Kassam-Adams N, Garcia-Espana JF, Miller VA, et al. Parent-child agreement regarding
children’s acute stress: the role of parent acute stress reactions. J Am Acad Child Adolesc
Psychiatry 2006;45(12):1485–93.
[27] Shemesh E, Newcorn JH, Rockmore L, et al. Comparison of parent and child reports of
emotional trauma symptoms in pediatric outpatient settings. Pediatrics 2005;115:582–9.
[28] Koplewicz HS, Vogel JM, Solanto MV, et al. Child and parent response to the 1993 World
Trade Center bombing. J Trauma Stress 2002;15:77–85.
[29] Carter MC, Miles MS. The parental stressor scale: pediatric intensive care unit. Matern
Child Nurs J 1989;18:187–98.
[30] Board R, Ryan-Wenger N. Stressors and stress symptoms of mothers with children in the
PICU. J Pediatr Nurs 2003;18:195–202.
[31] Colville GA, Gracey D. Mothers’ recollections of PICU: psychopathology and views on follow up. Intensive Crit Care Nurs 2006;22:49–55.
[32] Green M, Solnit AJ. Reactions to the threatened loss of a child: a vulnerable child syndrome.
Pediatrics 1964;34:58–66.
[33] McFarlane AC. Family functioning and over-protection following a natural disaster: the
longitudinal eﬀects of post-traumatic morbidity. Aust N Z J Psychiatry 1987;21:210–8.
[34] Magarey JM, McCutcheon HH. ‘‘Fishing with the dead’’drecall of memories from the ICU.
Intensive Crit Care Nurs 2005;21:344–54.
[35] Jones C, Griﬃths RD, Humphris G, et al. Memory, delusions and the development of acute
post traumatic stress disorder-related symptoms after intensive care. Crit Care Med 2001;29:
573–80.
[36] Linley P, Joseph S. Positive change following trauma and adversity. J Trauma Stress 2004;
17:11–21.
[37] Salter E, Stallard P. Posttraumatic growth in child survivors of a road traﬃc accident.
J Trauma Stress 2004;17:335–40.
[38] Barakat LP, Alderfer MA, Kazak AE. Posttraumatic growth in adolescent survivors of cancer and their mothers and fathers. J Pediatr Psychol 2006;31(4):413–9.
[39] Ehlers A, Clark DM. Early psychological interventions for adult survivors of trauma: a review. Biol Psychiatry 2003;53:817–26.
[40] Ward-Begnoche W. Posttraumatic stress symptoms in the pediatric intensive care unit.
J Spec Pediatr Nurs 2007;12(2):84–92.
[41] Schieveld JN, Leroy PL, van Os J, et al. Pediatric delirium in critical illness: phenomenology,
clinical correlates and treatment response in 40 cases in the pediatric intensive care unit. Intensive Care Med 2007;33:1033–40.
[42] Ista E, van Dijk M, Gamel C, et al. Withdrawal symptoms in children after long-term sedatives and/or analgesics: a literature review. ‘‘Assessment remains troublesome.’’ Intensive
Care Med 2007;33:1396–406.
[43] Melnyk BM, Alpert-Gillis L, Feinstein NF, et al. Creating opportunities for parent empowerment: program eﬀects on the mental health/coping outcomes of critically ill young children
and their mothers. Pediatrics 2004;113:597–607.
[44] Melnyk BM, Crean HF, Feinstein NF, et al. Testing the theoretical framework of the COPE
program for mothers of critically ill children: an integrative model of young children’s posthospital adjustment behaviors. J Pediatr Psychol 2007;32(4):463–74.
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