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Abstract Purpose: To establish
longitudinal rates of post-traumatic
stress in a cohort of child–parent
pairs; to determine associations with
poorer outcome. Method: This was
a prospective longitudinal cohort
study set in a 21-bed unit. In total 66
consecutive admissions aged
7–17 years were screened with one
parent at 3 and 12 months post-dis-
charge. Measures used were the
Children’s Revised Impact of Event
Scale (CRIES-8) and the SPAN (short
form of Davidson Trauma Scale).
Results: In total 29 (44 %) child–
parent pairs contained at least one
member who scored above cut-off 12
months after discharge, with scores
increasing over time for 18 parents
and 26 children. At 3 months,
28 (42 %) parents and 20 (32 %)
children scored above cut-off; at
12 months the rates were 18 (27 %)
parents and 17 (26 %) children.
Parents scoring above cut-off at
12 months were more likely to have
had a child admitted non-electively
(100 % vs. 77 %, p = 0.028); had

higher 3-month anxiety scores (11.5
vs. 4.5, p = 0.001) and their children
had higher post-traumatic stress
scores at 3 months (14 vs. 8,
p = 0.017). Children who scored
above cut-off at 12 months had
higher 3-month post-traumatic stress
scores (18 vs. 7, p = 0.001) and
higher Paediatric Index of Mortality
(PIM) scores on admission (10 vs. 4,
p = 0.037). Conclusions: The find-
ings that (a) nearly half of families
were still experiencing significant
symptoms of post-traumatic stress
12 months after discharge; (b) their
distress was predicted more by sub-
jective than by objective factors and
(c) many experienced delayed reac-
tions, indicate the need for longer-
term monitoring and more support for
families in this situation
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Introduction

Recent guidelines on the management of post-traumatic
stress disorder (PTSD) [1] have endorsed a move away
from the provision of blanket interventions, recommend-
ing instead that at risk populations are monitored for a
period before evidence-based interventions are offered to
those with significant or persistent symptoms. Such an

approach depends on the use of validated screening
instruments [2] but, in practice, routine screening for post-
traumatic stress after traumatic events is rare, outside the
research context. This situation is partly related to the
small number of psychologists and psychiatrists working
in medical settings, but is also the result of the lack of
awareness of suitable validated screening instruments on
the part of health professionals who are most likely to be
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in contact with families in the aftermath of traumatic
medical events.

Children admitted to a Pediatric Intensive Care Unit
(PICU) are theoretically at increased risk of the development
of PTSD since they are, by definition, at increased risk of
death. There is cross-sectional evidence that they report
higher rates of post-traumatic stress symptoms than children
admitted to general wards and that their symptoms are pos-
itively correlated with those of their parents [3] and more
common in children who recall delusional experiences dur-
ing admission [4]. However, little information is available on
how children’s symptoms, or those of their parents, who are
at even higher risk [5, 6], develop or resolve in the longer
term. The authors of a recent review of psychological out-
come studies [7] conclude that PICU patients exhibit
significant psychiatric morbidity and that there is a need for
more research in this area on how their symptoms change
over time and interact with parental psychopathology.

Furthermore, recent guidelines on rehabilitation of adult
intensive care survivors [8] have identified these patients and
their relatives as needing regular psychological monitoring
in recognition of the evidence of psychopathology in these
groups [9, 10]. It could be argued that the need to monitor
family members is even more pertinent in paediatric settings
where patients are particularly dependent on their parents for
their medical care and emotional well-being.

The main aim of this exploratory study was to use brief
screening instruments to monitor the levels of post-traumatic
stress symptoms in child–parent pairs at 3 and 12 months
post-discharge. In doing so we hoped that it would be pos-
sible to establish more information about the natural history
of these symptoms in this population. In recognition of the
limited information available currently on which aspects of
the intensive care experience are found to be most traumatic
[11], participants were asked to state the ‘worst thing’ that
they had experienced. Finally, associations with post-trau-
matic stress status 12 months after discharge were examined.

On the basis of previous research it was hypothesised
that a significant minority of participants would score in
the clinical range and that, in the majority of adults,
symptoms would reduce over time [12]. It was less clear
how the children would fare owing to the limited longi-
tudinal evidence available, although there is some
research suggesting that children may be more prone to
delayed reactions [13] and a recent epidemiological study
has shown that post-traumatic stress symptoms take
longer to remit naturally after childhood trauma [14].

Method

Participants

Participants were children aged 7–17 years and their
primary carers. All children had been consecutively

admitted over an 18-month period to a tertiary centre
21-bed PICU and had previously been interviewed about
their experiences of PICU, 3 months after discharge.
Principal exclusion criteria were significant learning dif-
ficulties and readmission during the study period. The
lower end of the age range of the children in the sample
was determined by the requirements of the original study
[4], which focused on the nature of children’s memories
of PICU and how these were associated with sedation and
distress.

Procedure

Ethical permission for the original study and this follow-
up study was granted by the Great Ormond Street/Institute
of Child Health Research Ethics Committee and written
informed consent obtained. Demographic and medical
data were obtained from the child’s medical record. Ill-
ness severity in the first 24 h of admission was measured
using the Paediatric Index of Mortality (PIM) [15]. Level
of social deprivation was quantified using the Townsend
Deprivation Index (TDI) [16].

Three months after discharge from PICU, in the course
of an interview about their memory for events during their
admission [4], each child had completed a post-traumatic
stress screening questionnaire. One parent or primary
carer (referred to as ‘parent’ throughout the text for
clarity) also completed a post-traumatic stress screen at
this point, as well as a brief measure of symptoms of
anxiety and depression, but these data have not been
published previously.

As the 1-year anniversary of discharge approached,
permission was sought from the family’s general practi-
tioner to re-contact the family by post. If the
questionnaires were not returned after a second mailing,
participants were given an opportunity either to complete
them over the telephone or in person, when the child was
next due to be reviewed in the outpatient clinic. All
families were offered referral on for further support if
their scores were above clinical cut-off at 12 months.

Psychological measures (see online supplement
for further information)

The questionnaires used were selected on the basis of
their brevity, as well as their validity, in order to minimise
the burden on the participants in the clinical setting where
full psychiatric interviews are impractical.

1. Children’s Revised Impact of Event Scale (CRIES-8):
Children’s post-traumatic stress symptoms were mea-
sured using the eight-item version of the Children’s
Revised Impact of Event Scale (CRIES-8). This is a
self-report measure developed for use with children
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aged between 7 and 18 years, with established reli-
ability and validity [17]. A total score of 17 or more
has been found to classify correctly over 80 % of
children with a diagnosis of PTSD [18].

2. SPAN: The SPAN is a brief post-traumatic stress
symptom screener for adults, made up of four items
(‘Startle’, ‘Physiological Arousal’, ‘Anger’ and
‘Numbness’) from the Davidson Trauma Scale [19],
which is reported to have as good psychometric
properties as other longer screening instruments [20].
Scores of 5 or more have been shown to classify
correctly 88 % of diagnosed cases of PTSD [21].

3. Hospital Anxiety and Depression Scale: The HADS is
a self-report questionnaire for use with adults with good
internal consistency and reliability [22], made up of two
separate scales, one measuring anxiety and the other
measuring depression. Scores of 11 or more on either
scale indicate a ‘moderate/severe’ level of symptoms,
which is regarded as clinically significant [23].

Statistical analyses

Non-parametric statistics were used, as not all variables
were normally distributed. The Wilcoxon signed-rank test
was used to make paired comparisons for the same par-
ticipant at the two screening timepoints. Differences
between subgroups were analysed using the Mann–
Whitney U test for continuous variables and Pearson’s v2

or Fisher’s exact test for categorical data. Finally Spear-
man rank correlations were computed to examine the
association between parents’ and children’s post-trau-
matic stress scores. Analyses were performed using the
SPSS 16.0 software (SPSS, Inc., Chicago, IL).

Results

Recruitment and retention (see Fig. 1)

Of the 132 families approached to take part in the original
study [4], 102 (77 %) agreed to take part. Families of
surviving children (n = 99) were re-contacted for the
present study and of these, 81 (82 %) provided some
follow-up data at 12 months. Given the focus of this
study, statistical analyses were confined to the 66 child–
parent pairs [50 % of original potential sample (n = 132)
but 67 % of those approached (n = 99)] who provided
complete post-traumatic stress data at both timepoints.
Statistical comparisons showed no systematic differences,
regarding baseline patient characteristics, between the
children in recruited and non-recruited families, or
between those who stayed in the study and those who
dropped out between 3 and 12 months (see Tables A and
B in the online supplement). Sample characteristics of the

66 child–parent pairs with complete post-traumatic stress
data are given in Table 1.

Prevalence of post-traumatic stress symptoms

Children

Children’s group median (range) score on the CRIES-8
did not change significantly between the timepoints
studied [10 (0–26) at 3 months vs. 7.5 (0–33) at
12 months, p = 0.218]. Similarly there was little differ-
ence between the proportion of children scoring in the
clinical range at 3 months and 12 months [20 (32 %) vs.
17 (26 %), p = 0.561]. On an individual level, however,
seven children scoring below cut-off at 3 months, later
scored in the clinical range at 12 months (Fig. 2).

Parents

Parents’ group median (range) score on the SPAN fell
significantly between 3 months and 12 months from 4
(0–16) to 2 (0–16), p = 0.017. In total 28 (42 %) parents
scored in the clinical range at 3 months. This number fell
to 18 (27 %) at 12 months (p = 0.067). However, these
group level analyses concealed individual differences in
the opposite direction. There were eight examples of

n=132 eligible families of child 
survivors aged over 7 yrs discharged

1/2/2004 - 31/7/20051/2/2004 - 31/7/2005

n=30 refused to take part:
- n= 5 child refused
- n= 6 child ‘no memory’

n=102 provided data
at 3 months

- n= 9 child ‘too ill’
- n= 10 no reason given

n=99 approached at 12 months

n=3 died 

n=81 provided follow up data 

- n=3 moved address
- n=15 did not reply 

missing post-traumatic stress 
data:
- n=6 children
- n=9 parents

n=66 child-parent pairs
analysed at 12 months

p

Fig. 1 Study flow diagram
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parents who had scored below the clinical range at
3 months who later scored above cut-off at 12 months
(Fig. 2).

Child–parent pairs

The proportions of families affected by significant levels
of post-traumatic stress at 3 months and 12 months are
illustrated in Fig. 3. Clinically significant symptom levels
were evident in at least one member of 29 (44 %) child–
parent pairs a year after discharge, and there were nine
examples of families where both the child and the parent
were significantly symptomatic. In total, post-traumatic
stress scores increased over time in the cases of 26 chil-
dren and 18 parents.

The ‘worst thing’ about the PICU experience

In the process of completing the post-traumatic stress
screening instruments, children and parents were asked to
state the ‘worst thing’ that they had experienced in rela-
tion to the child’s intensive care admission. Responses to
this question were examined for the 20 children and 28
parents scoring in the clinical range at 3 months.

Children

Many children reported a specific distressing event on
PICU as the worst thing they remembered, such as wak-
ing up and not knowing where their parents were (n = 5);
vomiting (n = 3); having hallucinations on PICU (n = 2)
and choking on the ventilator tube (n = 1). Some could
not isolate a particular event, describing the whole PICU
experience as traumatic (n = 3). However, in 7 (35 %)
cases children specified an event which had occurred
outside the PICU as the worst part of their experience.
This was most commonly related to the accident or
deterioration that had precipitated their admission.

Parents

In comparison only 4 (14 %) parents gave a pre-admis-
sion event as the most traumatic. The majority stated that
the time on PICU was the most stressful from their per-
spective, with 13 parents citing a particular low point
(such as seeing the child attached to the machines for the
first time, receiving a life-threatening diagnosis or real-
ising their child could die) and 11 parents responding to
the question in general terms, such as ‘the whole thing’ or
‘everything—I will never forget it’.

Associations with post-traumatic stress status
12 months after discharge

Children (see Table 2)

Children scoring above cut-off at 12 months had higher
post-traumatic stress scores at 3 months and higher

Table 1 Baseline sample characteristics of child–parent pairs with
full post-traumatic stress data at 3 and 12 months after discharge
from the PICU (n = 66)

Variable type Median (range)
or n (%)

Demographics
Child age (years) 11.2 (6.8–16.9)
Male child gender 38 (58 %)
Social deprivationa 31 (47 %)b

White UK ethnicity 40 (61 %)
Parent/carer
Mother 57 (86 %)
Father 8 (12 %)
Grandmother 1 (2 %)

Parent/carer age (years) 39 (27–57)
Admission related
Length of stay on PICU (days) 2 (0–38)
Emergency admission 55 (83 %)
Severity of illness (PIM)c 4 (1–42)b

Reason for admission
Respiratory 3 (5 %)
Neurological 5 (8 %)
Medical other 15 (23 %)
Traumatic brain injury 26 (39 %)
Surgical emergency 6 (9 %)
Elective surgery 11 (17 %)

TDI Townsend Deprivation Index, PIM Paediatric Index of Mor-
tality, PICU Paediatric Intensive Care Unit
a Defined as proportion in the lowest quintile using the TDI
b n = 65
c Higher scores indicate higher risk of mortality

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%
newly symptomatic*
symptomatic* at 3m 

Parents         Children                               Parents Children
3 months                                                     12 months 

n=20

n=28

n=8
n=7

n=10 n=10

Fig. 2 Proportions of children (n = 66) and parents (n = 66)
scoring above cut-off on post-traumatic stress screening measures
at 3 months and 12 months following the child’s discharge from
the PICU. *Symptomatic defined as score above recommended
clinical cut-off: for children C17 on the CRIES-8; for adults C5 on
the SPAN
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mortality risk (PIM) scores on admission. Their status was
not however associated with any demographic variables
or with parental psychopathology at 3 months. Also,
although the child’s report of delusional experiences

during admission was associated with post-traumatic
stress symptoms at 3 months in the original study [4], this
association was not significant at 12 months, in this sub-
sample.

Table 2 Associations with children’s post-traumatic stress scores 12 months after discharge from intensive care (n = 66)

Children’s post-traumatic stress score on CRIES-8

Normal range Above clinical cut-off (C17) pa

n = 49 n = 17

Demographics
Child age (years) 11.2 11.1 1.000
Male child gender – – 0.904
Parent age (years) 39 40 0.924
Female parent gender 43 (88 %) 15 (88 %) 1.000
Social deprivationb 25 (52 %)c 6 (35 %) 0.234
White UK ethnicity 29 (59 %) 11 (65 %) 0.688

Admission-related variables
Length of stay on PICU (days) 2 2 0.885
Emergency admission 38 (78 %) 17 (100 %) 0.053
Severity of illnessd (0–100) 4c 10 0.037*

Child’s memory of PICU
Any factual memory 29 (59 %) 10 (59 %) 0.979
Any delusional memory 17 (35 %) 7 (41 %) 0.632

Child post-traumatic stress score at 3 months
Total score (0–40) 7 18 0.001**
Avoidance subscale score (0–20) 6 9 0.033*
Intrusion subscale score (0–20) 3 6 0.042*

Parent psychology scores at 3 months
HADS anxiety (0–21) 6 9 0.393
HADS depression (0–21) 2 4 0.393
SPAN post-traumatic stress (0–16) 4 4 0.870

Data are given as median or number with percentage in parenthesis
as appropriate
CRIES-8 Children’s Revised Impact of Event Scale, SPAN abbre-
viated Davidson Trauma Scale, PICU Paediatric Intensive Care
Unit, HADS Hospital Anxiety and Depression Scale
* p \ 0.05, ** p \ 0.01

a Pearson’s v2 or Fisher’s exact test used for categorical data;
Mann–Whitney U test used for continuous data
b Defined by proportion in the most deprived quintile using the
TDI
c n = 48
d Measured by PIM

46%

36%

18%

both ok

child or parent symptomatic*

both symptomatic*

3 months 12 months

56%
35%

9%

Fig. 3 Proportions of child–parent pairs (n = 66) exhibiting clini-
cally significant levels of post-traumatic stress symptoms at 3 months
and 12 months post PICU discharge. *Symptomatic defined as

score above recommended clinical cut-off: for children C17 on the
CRIES-8; for adults C5 on the SPAN
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Parents (see Table 3)

Parents scoring above cut-off at 12 months had higher
anxiety scores at 3 months and were more likely to have
had their child admitted non-electively. Furthermore, at
3 months their children had reported higher post-trau-
matic stress scores, and in particular more symptoms
of avoidance, than the children of parents who scored in
the normal range for post-traumatic stress symptoms
12 months after discharge

The correlation between child and parent post-trau-
matic stress scores was significant at 3 months (r = 0.32,
p = 0.008), but not at 12 months (r = 0.01, p = 0.920).

Anxiety and depression in parents

The numbers of parents scoring in the ‘moderate/severe’
range on the HADS (subscale score C 11) for anxiety
were 19 (29 %) at 3 months, and 17 (26 %) at 12 months.
For depression, the numbers were 5 (8 %) and 4 (6 %),
respectively.

Discussion

This study a group of children, whose recollections of
PICU and post-traumatic stress symptoms at 3 months
have been reported on previously [4], were followed up
together with their parents, 12 months after discharge.

Rates of post-traumatic stress were similar to those
found in other studies [3, 5, 6]. However, although parents’
and children’s scores were significantly associated at
3 months, as has been found in another cross-sectional
study [3], this association was no longer significant at
12 months after discharge, suggesting that different factors
influenced their psychological outcome as time went on.
Also, in relation to the change in symptoms over time,
whilst there was a significant reduction in parents’ group
median score over the year, the same was not true for
children. This finding is consistent with those of a small
number of studies of children followed up for a year or more
after injury, which have shown strikingly little change in
rates of post-traumatic stress levels [24, 25]. Furthermore,
although the qualitative findings relating to parents’ expe-
riences of PICU were similar to those described by

Table 3 Associations with parents’ post-traumatic stress scores 12 months after discharge from intensive care (n = 66)

Parents’ post-traumatic stress score on SPAN

Normal range Above clinical cut-off (C5) pa

n = 48 n = 18

Demographics
Child age (years) 11.8 10.1 0.407
Male child gender 27 (56 %) 11 (61 %) 0.722
Parent age (years) 40 37 0.247
Female parent gender 41 (85 %) 17 (94 %) 0.430
Social deprivationb 24 (51 %)c 7 (39 %) 0.379
White UK ethnicity 31 (65 %) 9 (50 %) 0.280

Admission-related variables
Length of stay on PICU (days) 2 3.5 0.669
Emergency admission 37 (77 %) 18 (100 %) 0.028*
Severity of illnessd (0–100) 4c 7 0.144

Child’s memory of PICU
Any factual memory 27 (56 %) 12 (67 %) 0.443
Any delusional memory 17 (35 %) 7 (39 %) 0.794

Child post-traumatic stress score at 3 months
Total score (0–40) 8 14 0.017*
Avoidance subscale score (0–20) 6 11 0.017*
Intrusion subscale score (0–20) 4 3.5 0.627

Parent psychology scores at 3 months
HADS anxiety (0–21) 4 3.5 0.001**
HADS depression (0–21) 2 6 0.092
SPAN post-traumatic stress (0–16) 2.5 5 0.297

Data are given as median or number with percentage in parenthesis
as appropriate
CRIES-8 Children’s Revised Impact of Event Scale, SPAN abbre-
viated Davidson Trauma Scale, PICU Paediatric Intensive Care
Unit, HADS Hospital Anxiety and Depression Scale
* p \ 0.05, ** p \ 0.01

a Pearson’s v2 or Fisher’s exact test used for categorical data;
Mann–Whitney U test used for continuous data
b Defined by proportion in the most deprived quintile using the
TDI
c n = 47
d Measured by PIM
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others [5], children were more likely than their parents to
describe events leading up to admission as the most traumatic.

The finding that psychological variables were more
strongly associated with subsequent distress than demo-
graphic or medical variables was also consistent with a
recent review of post-traumatic stress in paediatric
intensive care patients [7]. This suggests that, in terms of
predicting psychological outcome, subjective experience
is more important than objective aspects of the child’s
condition—i.e. how something is experienced is more of a
predictor of future distress than what is experienced. In a
similar finding Balluffi et al. [5] found that whereas par-
ents’ perception of the risk that the child would die was
associated with the development of post-traumatic stress
symptoms, objective measures of severity of the child’s
illness were not.

Furthermore, although usually only 15 % of PTSD
cases have a delayed onset [26], in this sample nearly half
of the participants scoring in the clinical range 12 months
after discharge had become newly symptomatic between
the two timepoints studied. It is not clear why an increase
in post-traumatic stress symptoms was reported by so
many in this study, although it has been suggested that in
the case of serious injury, the initial need to focus on
physical recovery can delay the full appreciation of the
psychological impact of a traumatic experience [27].
Another possible explanation could be that families were
distressed by other traumatic events occurring during the
year after discharge, as has been found with children and
parents after cancer diagnosis [28, 29].

Finally, the finding that parents whose children were
more avoidant at 3 months, reported more post-traumatic
stress symptoms at a year suggests that, as has been
reported elsewhere [30], parents’ psychological reactions
after trauma may sometimes be shaped by their child’s
reactions, rather than the other way round, as is more
commonly assumed. This finding might in part explain the
effect of the ‘COPE’ programme [31], which encourages
parents to help children process their experiences on PICU
soon after they are discharged and has been associated with
long-term psychological benefits for mothers and children.

Limitations

The original recruitment rate was high, at 77 %, but there
was a significant amount of attrition. Nevertheless, the
proportion of participants retained in this study by
12 months was still higher than rates reported in com-
parable studies in other paediatric and intensive care
settings [5, 6, 13, 31, 32], indicating relatively good
representation of a population that is difficult to recruit
and retain in research studies. Also the attrition did not
appear to lead to any systematic differences in the main
sample characteristics (see Table B in the online
supplement).

The lack of health-related measures beyond the time
of admission is a limitation of this study and the findings
may not be directly applicable to the families of children
aged under 7 years or those with learning difficulties.
Also given the documented properties of the screening
instruments used, the true rate of full PTSD in this sample
is likely to be closer to one in five.

Clinical implications

This study confirms that, as has been found with adult
intensive care survivors [33], the fact that a child has
required critical care treatment is associated with an ele-
vated risk of developing post-traumatic stress symptoms.
The findings suggest that patients and relatives should be
monitored for these symptoms for some time after
discharge.

Ideally such monitoring would take place in dedicated
follow-up clinics, although currently such clinics are
more prevalent in adult settings [34, 35]. Evidence for the
value of systematic monitoring of groups judged to be at
risk of PTSD has recently been demonstrated by the
success of a proactive ‘screen and treat’ approach fol-
lowing the terrorist attacks in London in 2005 [36].

In terms of implications for preventative work, the
findings support the use of interventions designed to
promote communication between parents and children,
such as the ‘COPE’ programme [31] or developmen-
tally appropriate storybooks [37] which may prove as
beneficial as the ICU diaries offered to adult patients
[38, 39].

Conclusion

This study highlights the need for ongoing psychological
monitoring of families in the year following a child’s
intensive care treatment and confirms that they are a
vulnerable population with respect to the risk of devel-
oping post-traumatic stress symptoms. Levels of anxiety
and depression reported by the parents in this sample a
12 months after discharge were also noteworthy, at
approximately double community rates [40].

The findings also suggest that delayed post-traumatic
reactions may be commoner than previously thought in
this population and that the impact of the PICU experi-
ence is not necessarily the same for the parent and child,
particularly in the longer term. By employing screening
instruments such as those described, health professionals
caring for these families after discharge will be in a better
position to identify and offer support to those suffering
persistent or delayed psychological reactions to their
traumatic experiences.
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