CLINICAL INVESTIGATION ARTICLE

The Caring Intensively Study: Three-Year
Follow-Up Findings From a Mixed Methods
Study of Children’s Psychological and Behavioral
Responses After PICU Hospitalization

OBIJECTIVES: To report the 3-year follow-up results of the “Caring Intensively”
study, which examined children’s psychological and behavioral responses after
PICU hospitalization.

DESIGN: Prospective mixed methods, concurrent triangulation design. In the
quantitative arm, study group (SG) and comparison group (CG) children and
their parents were administered a battery of measures assessing psychological
and behavioral outcomes, and telephone survey data were collected 6 weeks, 6
months, 1, 2, and 3 years post-discharge. In the qualitative arm, SG interviews
were conducted 1 and 3 years post-discharge. Recruitment 2014-2018, with
follow-up completed 2021.

SETTING: SG recruited from PICUs of three Canadian quaternary care pediatric
hospitals; CG from two hospitals’ ear, nose, and throat (ENT) day surgery units.

PATIENTS: Age (3—12 yr) and gender-matched PICU children (SG, 158) or day
surgery ENT children (CG, 169) and their parents were recruited; 62% of families
completed the study (SG, 97; CG, 106). Selected SG families were interviewed
at year 1 (17 families, 30 participants) and year 3 (14 families, 27 participants).

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: No group differences on primary
or secondary outcomes. Both groups reported emotional and behavioral changes
in children via telephone survey; however, group findings diverged on their nature
and attribution. SG parents attributed changes primarily to PICU hospitalization;
CG parents attributed changes to other life events. At year 3, 40.3% of SG par-
ents still reported negative emotional and behavioral changes in children suggest-
ing a chronic trajectory of recovery. Qualitative interview findings converged with
SG survey responses, reflecting the adaptive and relational challenges confront-
ing children and families.

CONCLUSIONS: This study highlights children's emotional and behavioral
responses over the 3 years post-PICU and the need to study child recovery within
the family. These findings contribute to our understanding of the nature and dura-
tion of trajectories of recovery and emphasize the importance of providing clinical
follow-up and prioritizing family-identified outcomes in future research.

KEYWORDS: longitudinal studies; outcomes; pediatric intensive care unit;
pediatric medical traumatic stress; post-intensive care syndrome-pediatrics

hild morbidities following PICU hospitalization have been conceptual-
ized as Post-Intensive Care Syndrome in pediatrics (PICS-p) (1). PICS-p
impacts child health along a dynamic developmental trajectory within
the family context. Potential risk factors for adverse long-term psychological
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@\ RESEARCH IN CONTEXT

e “The Caring Intensively” post-PICU, longitu-
dinal mixed methods study recruited children
and parents (2014-2018), with the purpose of
collecting 3-year follow-up data (2014-2021).

e This report examines the magnitude and dura-
tion of children’s psychological and behavioral
responses over the 3 years post-PICU and
compares them to those of children following
ear, nose, and throat day surgery.

e This study highlights the importance of un-
derstanding the child’s trajectory of recovery
within the context of the family and supports
the notion of multiple extended pathways of re-
covery post-PICU.

outcomes are only beginning to be understood and in-
clude the child’s prior history of emotional or behav-
ioral problems, emergency admission status, illness
severity, and duration of sedation, along with post-
discharge medical comorbidities, and maternal and
child post-traumatic stress (PTS) symptoms (2-6).
While PICS-p recognizes the potential for multiple ex-
tended pathways of recovery; little is known about their
nature and duration. Children and parents are typically
studied separately, further limiting our understanding
of recovery pathways and potential interventions (7,
8). Thus, we adapted the integrative model of pediatric
medical traumatic stress (PMTS), a conceptual frame-
work for understanding children’s responses to illness
and injury to guide this study (9). Each phase of the
model corresponds to part of the PICU critical illness
and recovery process and incorporates child, illness,
PICU, and family factors. Multiple trajectories of PMTS
have been identified, illustrating a range of psycholog-
ical responses to children’s medical experiences (10).

In 2014, we started “The Caring Intensively” study
(11), which aimed to examine age-appropriate psy-
chological and behavioral response indicators in the
3 years post-PICU hospitalization and to explore chil-
dren’s and parents’ perceptions of their responses to
provide a comprehensive understanding of longitu-
dinal outcomes. Our objectives were to: 1) examine
the magnitude and duration of children’s psychological
and behavioral responses over the 3 years post-PICU
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and compare them to those of children following ear,
nose, and throat (ENT) day surgery; 2) identify ex-
planatory factors associated with childrens psycho-
logical and behavioral responses; 3) describe parents’
and children’s perceptions of PICU hospitalization;
and 4) explore areas of convergence (corroboration,
complementarity) and divergence (inconsistency, dis-
crepancy, contradiction) in the quantitative and quali-
tative findings. Our two underlying hypotheses in this
work are, first, that post-PICU children exhibit more
negative psychological and behavioral responses over
the 3 years post-discharge than post-ENT day surgery
cases. Second, that responses over 3 years post-PICU
will be associated with factors at baseline or during or
post-PICU.

METHODS

The study protocol for this research project was pub-
lished in 2014 (11), and 1-year follow-up results of
the qualitative study arm were reported in 2021 (12).
Briefly, a prospective mixed methods study was con-
ducted using concurrent triangulation design (13, 14),
with participants recruited between 2014 and 2018
from PICUs of three university-affiliated pediatric hos-
pitals in three Canadian provinces. Quantitative and
qualitative data were collected simultaneously over a
3-year period following PICU discharge in the study
group (SG) and the ENT day surgery comparison
group (CG). Follow-up was completed in 2021, with
tull data available for analysis in 2022 following delays
in transcription and data cleaning due to the COVID-
19 pandemic.

All research procedures were followed in accord-
ance with the ethical standards of the responsible
committee on human experimentation and with the
1975 Declaration of Helsinki. Each site’s Research
Ethics Board approved the study (McGill University
Health Centre, Centre for Applied Ethics, April 8,
2013, no. 2013-507 12-350-PED; The IWK Research
Ethics Board, October 22, 2013, no. 1014431; and The
Hospital for Sick Children Research Ethics Board,
April 24, 2014, no. 1000041389).

Setting and Participants

The CG participants were recruited at two of the study
sites, as one stopped conducting ENT day surgery.
Parents were approached at discharge and provided
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written informed consent; children 7 years old or older
provided verbal or written assent.

Quantitative Arm. SG children were 3-12 years
old, admitted to the PICU for a minimum of 24 hours,
spoke English or French, had one parent who spoke,
read, and wrote English or French, and were ready for
discharge. Those with a previous PICU admission or
neurological impairment rendering evaluation with
standardized measures impossible were excluded.
A CG with a brief hospital experience and no pre-
vious PICU experience was chosen. CG children were
matched for age and sex and met the same inclusion
and exclusion criteria. All participants were eligible for
telephone follow-up.

Qualitative Arm. A subgroup of SG families in the
quantitative arm were purposively selected to maximize
variation and representation based on child age, sex,
admitting diagnosis, length of stay, and invasive procedure
score (IPS). Home interviews (telephone interviews for
those residing more than 100 km from the hospital) took
place 1 and 3 years following questionnaire completion.

Procedure

We used the Mixed Methods Appraisal Tool (v. 2018;
Department of Family Medicine, McGill University,
Montreal, QC, Canada) to ensure methodological in-
tegrity (15, 16). SG families were recruited and base-
line data collected before the child’s PICU discharge.
CG families were recruited in the day surgery units
and baseline data collected postoperatively, before
discharge. The recruitment period ran from 2014 to
2018, and quantitative data were collected prospec-
tively using standardized measures mailed to families’
homes 6 weeks, 6 months, and 1, 2, and 3 years post-
hospitalization. Two weeks after 6-month, 1-, 2-, and
3-year questionnaire mailings, telephone follow-up
calls were made by research nurses to reestablish con-
tact and gather complimentary survey data. Parents
were asked closed- and open-ended questions about
their child’s recovery.

In the qualitative arm, SG families were contacted
by telephone and invited to participate in two 1-hour
interviews at the end of years 1 and 3. Open-ended,
semi-structured interview questions were designed
to elicit children’s and parents’ narratives of the re-
covery process and gain deeper insight into children’s
responses following PICU hospitalization. The integra-
tion of the quantitative and qualitative data facilitated
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analyses that provided a comprehensive understanding
of children’s responses (13, 14).

Measures

The primary outcome measure was the Behavioral
Symptoms Index (BSI) composite score of the
Behavioral Assessment Scale for Children, v2 (BASC-
2) Parent Report Scale, which assesses children’s overall
behavioral and emotional functioning across age levels
(17). Secondary outcome measures assessed the child’s
emotional and behavioral problems and their impact
on the child and the family, and the child’s adaptive
skills. They included the Strengths and Difficulties
Questionnaire (SDQ + Impact Scale) (18) and two
child self-report scales: the Emotional Symptoms Index
(ESI) of the BASC-2 Self Report Scale, 8 years+ (17)
and the Pictorial Scale of Perceived Competence and
Social Acceptance for Young Children (PSPCSA), ages
4-7 years (19). Potential predictors included the child’s
hospital IPS (20); Pediatric Risk of Mortality score,
v3 (PRISM-III) (21); the Children’s Critical Illness
Impact Scale (CCIIS), self-report, 6 years+ (22); Post-
Hospital (child) Behavior Questionnaire (PHBQ) (23,
24); State-Trait (parent) Anxiety Measure (STAI) (25);
and the Parenting Stress Index (PSI) (26). The meas-
ures are described in Supplemental Digital Content
(Table S1, http://links.lww.com/PCC/C592).

Data Analysis

Quantitative questionnaire data were analyzed using
SAS, Version 9.3 (SAS Institute, Cary, NC). Survey data
were analyzed using descriptive statistics for closed-
ended questions, and open-ended questions were
summarized categorically. Two coders analyzed the
qualitative interview transcripts independently using
the constant comparison method (27). Audiotaped
data were transcribed verbatim, and open and axial
coding used to identify themes and connect emergent
categories within and across time points (28). NVivo,
Version 12 software (QSR International, Burlington,
MA, 2018) supported data management and sorting.
Following independent analysis of the qualitative and
quantitative data, results were mixed and the conver-
gence and divergence of the data explored during the
final stage of interpretation (13, 29). The sequential
nature of the longitudinal design meant that data col-
lected in each study arm informed the other.

www.pcecmjournal.org 3
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RESULTS

Quantitative Arm

In the “baseline dataset,” there was a total of 327 fam-
ilies (SG n = 158; CG n = 169) who were recruited.
There were no significant group differences at baseline
and hospital characteristics varied as expected across
groups (Table 1). We estimated a 30% attrition rate
over 3 years and adjusted enrollment accordingly (11).
Attrition was highest at year 1 when 29% of families
(94/327) were lost to follow-up (Table S2, http://links.
Iww.com/PCC/C592). By year 3, attrition was 38%,
with 62% of families (203/327) completing the study
(SGn=97;CGn=106).

The “questionnaire data” on the primary and sec-
ondary outcome variables and clinical cutoft scores,
based on population norms, for parent-report out-
comes are shown in Tables 2 and 3, respectively. There
were no group differences on the BASC-2 BSI. SG and
CG scores fell mainly within the normal range; how-
ever, 18% of both groups’ scores were considered “at
risk” or ‘clinically significant’ at year 3. Parents’ descrip-
tions of heightened child anxiety, among other con-
cerns, were reported in the telephone follow-up survey
and family interviews (Table S3, http://links.lww.
com/PCC/C592). We used the BASC-2 Internalizing
Problems Composite Scale that includes anxiety, de-
pression (as does the BSI), and somatization scales to
further explore these findings and found no significant
group differences.

On the secondary outcome measures, there were no
group differences on SDQ Total Difficulties or Impact
Scale scores. Within groups, Total Difficulties mean
scores were slightly higher than established population
norms (mean = 8.4, sp = 5.8), while Impact Scale mean
scores were much higher than the norm (mean=0.4,
sD = 1.1) (18). Approximately 12% of SG and 13% of
CG children had abnormal (“high” or “very high”) Total
Difficulties scores at years 1, 2, and 3, while 22-34%
of SG and 27-35% of CG had abnormal Impact Scale
scores. On the child self-report scales, statistically sig-
nificant group differences in perceived general compe-
tence were found at year 2 on the PSPCSA; however,
the mean difference (MD) in group scores (0.35 out of
a possible 4.0) was not clinically significant. No signifi-
cant group differences were found on the BASC-2 ESI,
which includes scale from the Internalizing Problems
composite and the Personal Adjustment composite,
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and 95-98% of children scored within the normal
range (Table S4, http://links.lww.com/PCC/C592).

Assessment of potential “explanatory factors” (see chil-
dren’s IPS and PRISM-III scores in Table 1) failed to show
any significant group differences in children’s reported dis-
tress measured by the CCIIS at 6 weeks and 6 months. SG
parents reported significantly more behavioral changes
in their children at 6 weeks on the PHBQ (MD = 4.8; t
score = 3.46; p < 0.001). SG parent STAI state anxiety was
significantly higher at 6 weeks (MD = 5.8; ¢ score = 4.11;
p <0.001); however, SG parent STAI trait anxiety was sig-
nificantly higher at baseline (MD = 4.4; t score = 4.21; p <
0.001). No group differences were found on the PSL

In the “follow-up telephone survey” data collected
from parents in both groups at 6 months, 1, 2, and 3
years post-discharge, we failed to find any differences
in baseline characteristics between those who did or
did not respond (Table S5, http://links.lww.com/PCC/
C592). Parents in both groups described more negative
than positive behavioral/emotional changes in their
children, with more SG children exhibiting negative
changes at each time point (Table 4).

For the question, “Have you noticed any emotional or
behavioral changes in [child] since she/he was admitted
to hospital?,” parents who responded “yes” (year 3: SG =
45.8%, CG = 25.7%) were asked to describe those changes.
Responses were grouped into six categories: 1) heightened
anxiety; 2) health- and hospital-related fears/memories;
3) emotional challenges; 4) physical and cognitive chal-
lenges; 5) emotional growth; and 6) physical and cogni-
tive improvements (Table S3, http://links.lww.com/PCC/
C592). SG parents tended to attribute children’s negative
changes (year 3: SG = 40.3%, CG = 21.2%) to PICU hos-
pitalization. CG parents tended to attribute changes to
normal growth and development (e.g., becoming a teen-
ager), other life events (e.g., starting/changing schools), a
diagnosed mental health disorder (e.g., attention deficit
hyperactivity disorder, oppositional defiant disorder), or
developmental delay as opposed to the day-surgery expe-
rience. Positive changes (year 3: SG = 8.3%, CG = 4.5%)
were observed less frequently in both groups and attrib-
uted primarily to hospitalization (i.e., medical or surgical
intervention) (Table 4).

Qualitative Arm

Twenty SG families participated in semi-structured
“interviews” (50min average duration). Seventeen
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families participated at year 1, with six families lost
to follow-up. Another three families (purposively

E & & 8 & 8 & selected from the larger cohort) agreed to partici-
S S ® ITS3F pate at year 3. Year 1 participants included nine chil-
dren (three girls, six boys), 16 mothers and five fathers
(n =30). Year 3 participants included ten children (five
girls, five boys), one sibling, 13 mothers and three fa-
2 % = _ = thers (n =27).
:.‘:’ Y8 52 g While PICU families were trying to find a new
3 - o ® g o o normal at year 1, as previously reported (12), by year
- < o . .
= 3 they were moving on (Table 5). Parents and children
continued to experience reminders and memories of
the PICU at year 3, while slowly integrating them into
the child’s life story. Parents expressed gratitude for
o — = — their child’s recovery even if they continued to expe-
S o ™~ ® ™ Y Y P
< — —
= ® - = @ g = rience limitations, and some intentionally put the ex-
= o N 10 © 5 YP
3 s - b & perience behind them. Parents in nine families noted
g 88 3°R s L |
© ® that over the past 3 years they had accessed (n = 5)
% or wished they had been offered (n = 4) support serv-
o ices such as psychologists, social workers, or PICU
i follow-up services.
a R & Most parents still perceived their child as medically
< SR 22 3 % vulnerable, and some attempted to protect their child
- <+ o ) o P P
5 = j:/ % f’ % ™~ < 8 [rom distress by attempting to hide their own worries.
8 Sl e T % = Heightened vigilance concerning the child’s health was
. © .
S o £ reported by parents of 15 children at year 1, and ten at
— Q @ . . . . . . .
" > % £ vyear 3 with five siblings remaining vigilant about the
> =
o 3 fgv 2 child’s health. At year 3, changes in how family mem-
) %]
v I g S bers perceived the child’s health continued to impact
g < —_ | % p p
o < 2T oNa B e & & their relationships, with one child continuing to reas-
] b % &:; g, E’; % Y g 3 & surehismother whenever he felt sick that he was never
s S ® o & |8 §ES . £ goingtoleave her.
-5 25 >80 =
Tmc o S 0
aco R s L5 g £ Mixed Methods Data Integration
= 1552883
3 % <Z:§ ¢ s £ 2 o The percentage of abnormal (i.e., elevated) SDQ
= LSS 1
o g E% %’ 253 S Impact Scale scores within groups (Table 3) suggests
= OCSY?@ w o8 > E é all parents perceived their children’s emotional and be-
o - c . . . . .
S = = 2 5628 é & havioral responses as substantially impacting the child
o (o)) \ . . . . . .
o2 c £ é% £ 2258 5 < and family over 3 years post-hospitalization. Findings
ko =S E
ST 9 Sg I 25S 98 = converge with parent telephone survey responses re-
S5 8 3 8 0figsed N . .
= 2 g 2 g SgsTrv garding the presence of emotional and behavioral
g :: 3 =0 S383% % = G changes in their children. Both groups identified more
O o 2 %Té 'g - 523 i g £ 2 negative than positive changes, and when asked to de-
- e SO 2 o . . ..
= r 3 =3 S S o % §3T 3 555 scribe them, responses revealed issues similar to those
= © 7] = = = 9 .
E o 525358 =2 £ g gﬁ - % assessed by the outcome measures (e.g., anxiety, be-
o “— had n 35 ©
- O ; £ %)) 5 s 9 E ,2 % S =S z® 5 havioral problems, and school difficulty).
¢ O E 3 < 2 c . .
2 QE, SwT S 5a el &5 é 338 Survey findings subsequently diverged, however,
=0 o 0| S®EJ2 03 when the nature of children’s responses was described

(-]
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Group Differences on Primary and Secondary Outcome Variables

Study Group Comparison Group t Test
Statistic (Degrees of

Timepoint n Mean (sp) n Mean (sp) Freedom) P
Behavioral Assessment Scale for Children, v.2, Behavioral Symptoms Index, parent report

Baseline 156 51.2 (8.76) 168 51.6 (9.89) -0.32 (322) 0.75

Month 6 105 51.2 (10.98) 112 51.83 (10.32) —-0.08 (215) 0.93

Year 1 97 51.6 (11.30) 109 51.7 (10.99) -0.02 (204) 0.98

Year 2 90 51.6 (10.68) 91 51.0 (10.00) 0.35 (178) 0.73

Year 3 85 50.3 (10.93) 88 51.3 (11.05) -0.64 (171) 0.52
SDAQ total difficulties score, parent report

Month 6 105 9.0 (6.13) 112 9.8 (5.94) -0.25 (215) 0.81

Year 1 98 9.0 (5.92) 109 8.8 (6.01) 0.28 (205) 0.78

Year 2 90 9.0 (6.16) 92 9.0 (6.35) -0.01 (180) 0.99

Year 3 86 8.6 (6.28) 88 8.8 (6.33) -0.18 (172) 0.86
SDAQ impact scale score, parent report

Month 6 105 1.3 (1.95) 109 1.3 (2.04) 0.01 (212) 0.10

Year 1 98 1.1 (1.70) 108 1.6 (2.15) -1.14 (204) 0.25

Year 2 88 1.6 (2.49) 92 1.5 (1.85) 0.22 (178) 0.83

Year 3 86 1.3 (2.15) 87 1.4 (1.88) -0.25 (171) 0.80
Behavioral Assessment Scale for Children, v.2, Emotional Symptoms Index, child report (8 yr+)

Month 6 40 45.9 (6.20) 29 46.9 (6.38) -0.71 (87) 0.48

Year 1 40 46.2 (5.96) 36 46.4 (6.79) -0.16 (74) 0.44

Year 2 48 45.7 (5.80) 42 47.8 (6.62) -1.57 (88) 0.12

Year 3 57 46.7 (6.26) 51 46.0 (5.75) 0.95 (106) 0.34
PSPCSA, perceived peer acceptance (child report 4-7 yr)

Month 6 54 2.9 (0.63) 68 3.0 (0.64) -0.99 (120) 0.32

Year 1 59 3.0 (0.59) 72 3.0 (0.65) 0.39 (129) 0.70

Year 2 40 2.8 (0.58) 50 3.1 (0.65) -1.89 (89) 0.06

Year 3 28 2.9 (0.79) 25 3.0 (0.67) -0.66 (61) 0.51
PSPCSA, perceived general competence (child report 4-7 yr)

Month 6 54 3.3 (0.59) 68 3.4 (0.54) -0.92 (120) 0.36

Year 1 59 3 (0.56) 72 3.4 (0.52) -0.74 (129) 0.46

Year 2 41 2 (0.61) 50 3.5 (0.51) -3.01 (89) 0.00

Year 3 28 2 (0.67) 35 3.4 (0.50) -1.69 (61) 0.10

PSPCSA = Pictorial Scale of Perceived Competence and Social Acceptance for Young Children, SDQ = Strengths and Difficulties

Questionnaire.

in an open-ended survey question (Table S3, http://
links.lww.com/PCC/C592). Over time, CG parents in-
creasingly attributed their children’s changes to devel-
opment and other life events, or a diagnosed mental
health disorder or developmental delay. Conversely,

Pediatric Critical Care Medicine

SG parents consistently attributed changes in their
children primarily to PICU hospitalization. They
described trauma, frightening memories and fears
related to hospitalization, and physical and cognitive
changes due to ongoing disabilities, medications, and

www.pccmjournal.org 7
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technology dependence. SG parents observed dif-
ferences in their children’s perceptions of health and
illness leaving them with a heightened sense of vul-
nerability, similar to qualitative interview findings in
which families linked child vulnerability to heightened
parental and sibling vigilance.

Interview findings were concordant with survey
findings (Table 5; and Table S3, http://links.lww.com/
PCC/C592). Importantly, questionnaire content did
not reflect the issues children and families struggled
with, pointing to a lack of conceptual convergence in
the measures. The BASC-2 BSI composite scale, for ex-
ample, combines hyperactivity, aggression, depression,
atypicality, withdrawal, and attention problems scales.
While children in both groups manifested symptoms

TABLE 3.

on some scales, interviews revealed that challenges not
captured included heightened fears, heightened child
vulnerability, increased child and family vigilance, and
ongoing reminders and memories of the illness experi-
ence. Further, important relationships between family
members’ responses were described in the interviews
that were not identified in the quantitative arm (e.g.,
“When she saw us [parent and sibling] starting to
panic, she started panicking as well”).

DISCUSSION

The “Caring Intensively” study (11, 12), aimed to
prospectively examine age-appropriate psycholog-
ical and behavioral response indicators in the 3 years

Clinical Cutoff Scores: Primary and Secondary Outcomes, Years 1-3 (Parent Report?)

Study Group Comparison Group
Time Cutoff Scores n Count (%) n Count (%) x2 Test
Behavioral Assessment Scale for Children, v.2, Behavioral Symptoms Index®
Year 1 Normal 97 82 (84.5) 109 88 (80.7) ¥2(2) =1.52; p=0.47
At risk 6 (6.2) 12 (11.0)
Clinically significant 9 (9.3) 9 (8.3
Year 2 Normal 90 75 (83.3) 91 72 (80.0) ¥?(2) =5.18; p=0.08
At risk 6 (6.7) 14 (15.6)
Clinically significant 9(10.0) 4 (4.4)
Year 3 Normal 85 70 (82.4) 88 72 (81.8) ¥2(2) = 0.08; p=0.99
At risk 9 (10.6) 10 (11.4)
Clinically significant 6 (7.1) 6 (6.8)
SDAQ total difficulties score®
Year 1 Normal 98 78 (79.6) 109 89 (81.7) ¥2(8) =0.29; p=0.96
Slightly raised 8 (8.2) 9 (8.3)
High 6 (6.1) 5 (4.6)
Very high 6 (6.1) 6 (5.5)
Year 2 Normal 90 71 (78.9) 92 73 (79.4) ¥2(3) =1.80; p=0.73
Slightly raised 8 (8.9) 5 (5.4)
High 5 (5.6) 5 (5.4)
Very high 6 (6.7) 9 (9.8)
Year 3 Normal 86 72 (83.7) 88 68 (77.3) ¥2(3) =2.46; p=0.48
Slightly raised 3 (3.5) 8 (9.1)
High 5 (5.8) 6 (6.8)
Very high 6 (7.0) 6 (6.8)

8 www.pccmjournal.org
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TABLE 3. (Continued)
Clinical Cutoff Scores: Primary and Secondary Outcomes, Years 1-3 (Parent Reporta)

Study Group Comparison Group
Time Cutoff Scores n Count (%) n Count (%) x2 Test
SDQ impact scale score?
Year 1 Normal 98 48 (49.0) 108 44 (40.7) ¥2(8) =1.43; p=0.70
Slightly raised 28 (28.6) 35 (32.4)
High 6 (6.1) 8 (7.4)
Very high 16 (16.3) 1(19.4)
Year 2 Normal 88 40 (45.5) 92 7 (40.2) ¥2(38) =1.62; p=0.66
Slightly raised 23 (26.1) 1 (22.8)
High 7 (8.0) 1(12.0)
Very high 18 (20.5) 3 (25.0)
Year 3 Normal 86 492 (48.8) 87 6 (41.4) ¥2(3) =2.05; p=0.56
Slightly raised 23 (26.7) 3 (26.4)
High 6 (7.0) 1(12.6)
Very high 15 (17.4) 7 (19.5)

SDQ = Strengths and Difficulties Questionnaire.

Child-report clinical cutoff scores for the Behavioral Assessment Scale for Children, v.2, Emotional Symptoms Index are in Table S3
(http://links.lww.com/PCC/C592).

Behavioral Assessment Scale for Children, v.2, Behavioral Symptoms Index clinical cutoff ¢ scores: normal: < 60; at risk: 60—70; and
clinically significant: > 70.

<SDQ total difficulties clinical cutoff t scores: normal: < 14; elevated: 14-16; high: 17-19; and very high: > 19.

4SDQ impact scale clinical cutoff t scores: normal: O; elevated: 1; high: 2; and very high: > 2.

post-PICU hospitalization. In the quantitative arm,
no group differences were found on the primary and
secondary outcome measures. Findings from the tele-
phone survey with a representative subsample of ques-
tionnaire respondents were expected to be consistent.
While parents in both groups identified emotional
and behavioral changes in their children, the nature of
those changes and what they attributed them to dif- ing a high proportion of children followed a
fered substantially. Qualitative interview findings con- chronic trajectory of pediatric medical traumatic
verged with SG parents’ survey responses and provided stress.

a deeper understanding of the challenges confronting
children and families. These findings suggest that our
outcome measures failed to capture group differences

WHAT THIS STUDY MEANS

e Following PICU discharge, 44.3% of PICU par-
ents at year 1 and 40.3% at year 3 reported
negative emotional or behavioral changes in
their children in our telephone survey suggest-

® The interview findings were concordant with
the survey findings in describing children’s
emotional and behavioral responses and their

due to a lack of conceptual convergence with reported
child and family challenges post-PICU.

Other PICU cohort studies have explored chil-
dren’s psychological and behavioral outcomes within
1-year post-discharge using an external control group.
Multidimensional measures, including the SDQ and
Child Behavior Checklist (30, 31) did not identify group
differences when a ward CG was used (32), but the
SDQ did when a healthy CG was used (33). Measures

Pediatric Critical Care Medicine

impact on the family; however, there were no
group differences in outcomes suggesting they
did not reflect the challenges confronting chil-
dren and families.

Families’ perceptions of how the PICU ex-
perience impacted them are central to un-
derstanding children’s psychological and
behavioral outcomes.

www.pccmjournal.org
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TABLE 4.
Telephone Follow-Up Survey Questions
Comparison
Study Group Group
Time Post-
Discharge  Survey Questions n % n %
1 year Completed survey 79 88
Had trouble filling out the questionnaires? (yes) 7 8.9 5 5.7
Child readmitted to the hospital since last follow-up call? (yes) 12 15.2 2 2.3
Emotional or behavioral changes observed in child since last follow-up 44 55.7 356 398
call?? (yes)
1) Negative changes 35 44.3 25 284
i) Attributed to hospitalization® 88.6 40.0
i) Attributed to normal developmental change/other life event® 5.7 44.0
iii) Attributed to diagnosed mental health disorder/developmental 5.7 16.0
delay®
2) Positive changes 12 15.1 10 114
i) Attributed to hospitalization® 91.7 100
i) Attributed to normal developmental change/other life event® 8.3 0
Emotional or behavioral changes observed in child since last follow-up 35 44.3 53 60.2
call?? (no)
Spoke to family doctor or other support person about concerns? (yes)® 16 48.0 10 385
2 years Completed survey 78 86
Had trouble filling out the questionnaires? (yes) 4 5.1 7 8.1
Child readmitted to the hospital since last follow-up call? (yes) 13 16.7 3 3.5
Emotional or behavioral changes observed in child since last follow-up 43 55.1 29 337
call?? (yes)
1) Negative changes 33 42.3 27 314
i) Attributed to hospitalization® 93.9 37.0
i) Attributed to normal developmental change/other life event® 3.0 44 .4
iii) Attributed to diagnosed mental health disorder/developmental 3.0 18.5
delay®
2) Positive changes 10 12.8 3 34
i) Attributed to hospitalization® 80.0 33.3
i) Attributed to normal developmental change/other life event® 2.0 66.7
Emotional or behavioral changes observed in child since last follow-up 35 44.9 57 66.3
call?? (no)
Spoke to family doctor or other support person about concerns? (yes)® 11 31.4 13 48.1
(Continued)
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Telephone Follow-Up Survey Questions
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Comparison
Study Group Group
Time Post-
Discharge  Survey Questions n % n %
3 years Completed survey 72 66
Had trouble filling out the questionnaires? (yes) 4 B3 1 1.5
Child readmitted to the hospital since last follow-up call? (yes) 11 15.3 0 0
Emotional or behavioral changes observed in child since last follow-up 33 45.8 17 25.7
call?? (yes)
1) Negative changes 29 40.3 14 21.2
i) Attributed to hospitalization® 93.0 21.4
i) Attributed to normal developmental change/other life event® 6.9 42.9
iii) Attributed to diagnosed mental health disorder/developmental 0] 35.7
delay®
2) Positive changes 6 8.3 3 4.5
i) Attributed to hospitalization® 100 66.7
i) Attributed to normal developmental change/other life event® 0] 33.3
Emotional or behavioral changes observed in child since last follow-up 39 54.2 49 74.2
call?? (no)
Spoke to family doctor or other support person about concerns? (yes)® 18 60.0 11 64.7

*Both positive and negative changes identified in some children.

bCategories based on parents’ descriptions of what changes were attributed to (open-ended question). Percent calculated based on total

number of identified negative or positive changes.

“Percent calculated based on total number of parents who identified negative behavioral or emotional changes.

tailored to identify anxiety and depression showed
no group differences (20, 32, 34). For post-traumatic
stress disorder (PTSD), results vary. In two studies
using a ward CG, one found more PTSD symptoms in
the PICU group (34), whereas the other did not (20).
A third study found no differences between the PICU
SG and a CG of children who previously survived a fire
disaster (35). Our findings highlight the need for care-
ful CG selection and underscore the need to identify
measures that tap into post-PICU psychological and
behavioral challenges, echoing the recent development
of a PICU core outcome set (PICU COS) (36), and
PICU Core Outcome Measurement Set (37). In partic-
ular, the PICU COS-extended includes a family func-
tion domain, which our findings suggest reflects issues
of central importance in the psychological recovery of
children and families post-PICU and, as such, should
be prioritized going forward.

The importance of family report to understanding
long-term post-PICU recovery in children and their

Pediatric Critical Care Medicine

families was highlighted in qualitative interviews. By
year 3, the PICU stay had become part of the child’s
and the family’s narrative. While life would never be
the same for some, the overall trajectory was toward
recovery as parents better understood the child’s con-
dition regarding threat to life, risk for illness recur-
rence, or ongoing medical needs. Yet, many parents
struggled to cope themselves while trying to protect
their children from challenging medical information
and their own emotional responses. Children, in turn,
were aware their parents worried about them, and this
dynamic impacted family relationships. As proposed
in the PICS-p framework, future research must seek
to understand child recovery within the context of the
family (1).

A systematic review of the integrative model of
PMTS using 216 studies of childhood trauma found
that after exposure to a potentially traumatizing event
most children and parents followed a resilient or re-
covery trajectory. That is, PTS symptoms resolved

www.pccmjournal.org 11



Rennick et al

TABLE 5.
Qualitative Themes

Year 3: Becoming Part of the Family Story

Theme 1. Moving past the PICU experience

Subthemes Reframing and choosing to let go
“We are trying to cope with it day after day. Okay, he's not going to be a surgeon because he [won't] be
able to use both hands...But [saying], ‘he’s not okay’ doesn't do you much good. He might be an English
teacher. It's the ‘he might'..and exposing him to [that]” (F8)
Importance of ongoing support
“She had a lot of support, a lot from the teachers, from the social worker, from the doctors. The weight of the
feeling that she's sick is not that heavy on us [now] because of the kind of support system around! (F18)
Integrating reminders and memories
“It doesn't take much for me to think back to [the PICU]. As time goes by, | see him grow and get better—
not just physically, not just medically, just the anxiety and stuff. It's getting better for both of us but it's a
slow process...it's still [in] progress” (F9)
Theme 2. Learning to live with physical and cognitive changes
Subthemes Integrating physical changes
Yeah, you can see [his shunt]. If anybody asks or points, because like | said kids are weird, “What is this?/’
he's like “Transformers!” | had something to do with that. | said the transformers put a machine there!” (F3)
Learning to parent a child with a cognitive disability
He loves videogames. It's a way of connecting socially as much as anything...We found certain games he
just couldn’t handle. So, we found [one that's] a little more manageable. (F14)
“I am less sick than before”
“| get out of breath less quickly and all that” (F16, child)
Theme 3. Altered relationships: persistent vulnerability and vigilance
Subthemes Ongoing vigilance

“We're still super protective... much more so than | would like to be... It's finding that delicate line between
trying to encourage confidence and abilities and protecting. | don’t know if | always work it that well, but |

try” (F14)

The vulnerable child

“Even now when | go skating [dad's] like ‘oh, don't hurt yourself, don't hurt yourself'... he didn’t want me to

start skating again”” (F11, child)

Trying to buffer difficult memories

Parent 1: “It's really tough!” Parent 2: “Because | have to be strong for her!" Parent 1: “Even at your lowest
points, you have to be encouraging her. You don't want her to see you in that state.” (F18)

within 3 months, vs. exhibiting a chronic (PTS symp-
toms/PTSD for 6-24 mo) or delayed-onset trajectory
(10). In our survey, 44.3% of SG parents at year 1 and
54.2% at year 3 observed no emotional or behavioral
changes in their children suggesting just over half of
children followed a resilient or recovery trajectory of
PMTS post-PICU. Further investigation into predic-
tors of long-term emotional and behavioral resiliency
and recovery post-PICU is warranted.

Negative emotional or behavioral changes were re-
ported by 44.3% of SG parents at year 1 and 40.3% at
year 3 suggesting they followed a chronic trajectory of
PMTS. While CG-reported negative changes decreased

12 www.pccmjournal.org

over time, SG-reported changes did not and children con-
tinued to exhibit PTS symptoms such as ongoing health
and hospital-related fears, frightening memories, height-
ened anxiety and ongoing emotional challenges at year
3. Consistent with year 3 interview findings, SG parents
observed differences in their childrens perceptions of
health and illness, leaving them with a heightened sense
of vulnerability. When interviewed, parents linked their
childs vulnerability to heightened parental and sibling
vigilance. Findings further underscore the need to under-
stand child recovery within the context of the family and
support the notion of multiple extended pathways of re-
covery post-PICU (1, 10).
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Therearesomelimitations to the “Caring Intensively”
study (11, 12). First, it was limited by a 3-year attrition
rate of 38%, which was slightly higher than expected.
Those lost to follow-up did not differ significantly from
those who remained in the study (Table S6, http://
links.Iww.com/PCC/C592). In addition, children who
experienced repeated PICU admissions before enroll-
ment were excluded, limiting generalizability. While
we collected data regarding traumatic stress symp-
toms, we did not use standardized trauma measures.
Inclusion in future studies is warranted. Finally, as is
typical in longitudinal designs, families experienced
life events that may have impacted the findings.

In conclusion, the “Caring Intensively” study
enhances our understanding of children’s psycholog-
ical and behavioral responses over 3 years post-PICU
hospitalization. Complementary survey and inter-
view data provide critical insight into children’s emo-
tional and behavioral responses and their impact on
the family, highlighting the need to study child re-
covery within the context of the family. Findings also
contribute to our understanding of the nature and
duration of trajectories of recovery following PICU
hospitalization. The lack of conceptual convergence
between outcome measures and family-reported
challenges emphasizes the importance of prioritizing
family-identified outcomes and speaks to the impor-
tance of mixed methods research in understanding
child recovery following PICU hospitalization.
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