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OBJECTIVES: To evaluate which individual elements of health-related quality of 
life contribute most to decline in overall health-related quality of life status follow-
ing pediatric critical care.

DESIGN: Retrospective cohort study.

SETTING: Seattle Children’s Hospital.

PATIENTS: ICU patients age 1 month to 18 years admitted between December 
2011 and February 2017.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: We assessed health-relatedqual-
ity of life decline from baseline to postdischarge (median, 6 wk) and determined 
the individual items of the Pediatric Quality of Life Inventory Infant Scales (< 2 
yr) and Generic Core Scales (2–18 yr) with the highest prevalence of decline. 
We used multivariable regression to estimate the risk of decline in each of seven 
thematic categories by patient age, baseline health status, diagnosis, Pediatric 
Risk of Mortality score, and ICU length of stay. Decline from baseline health-
related quality of life occurred in 22.5% of 539 patients. Items most commonly af-
fected for infants less than 2 years were primarily emotional (cranky/crying, sleep, 
and self-soothing). Children 2–18 years most commonly experienced declines 
in physical functioning (play/exercise, lifting, and pain). Across the entire cohort, 
declines in categories of energy (31.5%), activity (31.0%), sleep (28.0%), and 
fear (24.7%) were most commonly endorsed. Risk of decline in each category 
varied with patient age, medical complexity, and diagnosis.

CONCLUSIONS: Deconditioning, sleep, fear, and pain are important targets 
for intervention to improve health-related quality of life outcomes for critically ill 
children.

KEY WORDS: follow-up studies; health-related quality of life; intensive care 
units; outcome assessment; pediatric

Many children who survive critical illness struggle to regain their 
prehospitalization health status and experience persistent physical, 
social, psychologic, and cognitive declines (1–4). Measures of health-

related quality of life (HRQL) quantify the impact of health status on physical, 
mental, emotional, and social functioning (5, 6). HRQL is increasingly used 
as a global measure of health outcomes in PICU populations (7, 8) and has 
been identified by families and providers as the most important outcome to 
assess among PICU survivors (9). Up to one-third of PICU survivors experi-
ence impairments in HRQL based on parent proxy-assessment (5, 10–21).

As HRQL is inherently a comprehensive measure that incorporates many 
facets of a child’s functioning and well-being, it is a valuable measure of overall 
health outcomes. Because HRQL measures incorporate many different areas 
of functioning, however, identifying changes in overall HRQL does not offer 
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specific insight into how declines can be minimized and 
recovery optimized. No studies have evaluated which of 
the individual components that comprise comprehen-
sive HRQL measures contribute most to overall score 
declines following critical care.

Identification of the specific elements of HRQL 
most commonly affected by an ICU stay may aid in the 
development of interventions targeted to those areas 
to improve long-term outcomes among critically ill 
children. We thus aimed to evaluate deterioration be-
tween baseline and postdischarge HRQL status in the 
individual components of a common HRQL measure 
in pediatric survivors of critical illness and to explore 
how patient and illness characteristics were associated 
with the most commonly affected components.

METHODS

Study Design and Participants

This was a retrospective cohort study among patients 
1 month to 18 years admitted to the Seattle Children’s 
Hospital (SCH) PICU and cardiac ICU who had been 
enrolled in the SCH Outcomes Assessment Program 
(OAP), a quality improvement program conducted 
between December 1, 2011, and February 05, 2017, to 
collect HRQL data on a sample of SCH inpatients. The 
OAP collected complete baseline and follow-up assess-
ments on 736 ICU patients. See eText 1 (http://links.
lww.com/CCM/G698) for details of the OAP and inclu-
sion/exclusion criteria. The study was approved by the 
SCH Institutional Review Board (STUDY00001153).

HRQL Instruments

HRQL was measured using the Pediatric Quality of 
Life Inventory (PedsQL) 4.0 Generic Core Scales (22) 
and the PedsQL Infant Scales (Mapi Research Trust, 
Lyon, France) (23). Children with preexisting severe 
developmental or functional disabilities were assessed 
using the Functional Status II-Revised (24) and were 
not included in this analysis (n = 197).

The PedsQL measures HRQL in patients less than or 
equal to 18 years, with different versions by patient age. 
All versions are available for parent proxy-report. The 
Generic Core Scales for patients greater than or equal 
to 2 years consist of 23 items assessing physical, emo-
tional, social, and school functioning with comparable 
content across age-based versions. The Infant Scales for 

patients less than 2 years consist of 36 items for infants 
0–12 months and 45 items for children 13–24 months 
assessing physical symptoms and physical, emotional, 
social, and cognitive functioning, with 36 items com-
mon across the two versions (23, 25).

The PedsQL has demonstrated reliability and con-
sistency of parent proxy-reporting across all ages (26). 
Multiple studies have established the use of recall to 
determine patients’ baseline HRQL status (27–29). The 
PedsQL has been frequently used in the PICU setting 
(7, 8) and demonstrates responsiveness to changes in 
patients’ clinical status during and after PICU admis-
sion (19).

HRQL Collection

Within 72 hours of admission, parents/guardians 
scored their child’s HRQL for the month prior to ad-
mission, excluding the current illness, to estimate base-
line HRQL. Families were contacted electronically or 
via telephone 4–6 weeks following hospital discharge 
to complete a follow-up survey. OAP staff attempted 
to contact families for up to 8 weeks following the in-
itial attempt. Fewer than 5% of patients completed an 
admission self-report due to young age, neurocogni-
tive status, illness severity, and/or presence of sedat-
ing medications, and thus, child self-report data were 
excluded from this analysis.

HRQL Scoring

Respondents were asked to report how frequently the 
child experienced problems for each item in the month 
prior for the baseline assessment and in the 7 days 
prior for the follow-up assessment. Each item is scored 
from 0 (“never”) to 4 (“almost always”). The total score 
ranges from 0 to 100, with higher scores indicating 
better HRQL. A decrease of greater than or equal to 4.5 
points between scores on the PedsQL is considered the 
minimal clinically important difference that patients 
would perceive to be detrimental (25).

Exposures

We queried the OAP database for patient age, sex, 
race/ethnicity, language, parent age and education, 
and Pediatric Medical Complexity Algorithm (PMCA) 
category (30), and the local Virtual Pediatric Systems 
(VPS) (31) database for baseline Pediatric Overall 
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Performance Category (POPC) and Pediatric Cerebral 
Performance Category (PCPC) scores (32), primary 
admitting diagnosis, Pediatric Risk of Mortality-III 
(PRISM) score (33), and ICU and hospital length of 
stay (LOS) as recorded by VPS registrars. PMCA 
classifies baseline comorbidity status by categoriz-
ing patients as having no chronic illness, noncomplex 
chronic illness (single-organ system, e.g., asthma or 
diabetes), or complex chronic illness (progressive or 
affecting multiple organ systems, e.g., cancer). POPC 
and PCPC scores classify patients’ degree of overall 
and cognitive disabilities, respectively, ranging from 1 
(normal) to 6 (death).

Outcomes

Overall HRQL decline was defined as a decrease of 
greater than or equal to 4.5 points on the total PedsQL 
score from baseline to follow-up. For the individual 
PedsQL items that are on a 5-point scale, we assessed 
for decline in score by both greater than or equal to 
1 point (any change) and by greater than or equal to 
2 points (substantial change) from baseline to fol-
low-up. To compare items across survey versions, 
we grouped items common to both the Infant Scales 
and the Generic Core Scales into seven thematic cat-
egories (activity, sleep, energy, pain, fear, anger, and 
sadness) that appeared in all six age-based PedsQL 
versions (eTable 1, http://links.lww.com/CCM/G698). 
Items not represented across all six versions were not 
grouped into categories (e.g., questions about school).

Statistical Analyses

We determined the percentage of patients who declined 
by greater than or equal to 4.5 points from their base-
line HRQL status at follow-up and the percentage of 
patients with decline for each survey item. Among 
patients who declined by greater than or equal to 1 point 
and greater than or equal to 2 points for each item, we 
calculated the mean total PedsQL score change and the 
percentage with overall decline by greater than or equal 
to 4.5 points. We used chi-square tests to compare the 
proportion of patients with any decline from baseline to 
follow-up within each of the seven thematic categories 
across strata of patient age, PMCA category, diagnosis 
category, PRISM score, and ICU LOS. We estimated 
the risk of any decline in each thematic category using 
multivariable generalized linear Poisson regression 

with robust standard errors adjusted for time to fol-
low-up. We conducted all analyses using Stata/SE 14.2 
(StataCorp LP, College Station, TX).

RESULTS

Population Characteristics

The study cohort included 539 patients, of whom 
nearly half had complex chronic conditions (eTable 2,  
http://links.lww.com/CCM/G698). Study patients 
were slightly younger and more commonly had normal 
baseline POPC and PCPC scores than nonstudy ICU 
survivors, and were more likely to be admitted post-
operatively. PRISM scores and ICU LOS were slightly 
lower among study patients. Median time to follow-up 
was 42.4 days after hospital discharge (interquartile 
range, 31.5–57.6).

Decline by greater than or equal to 4.5 points from 
baseline HRQL at follow-up occurred in 22.5% of 
patients (n = 121). Patients with HRQL decline had a 
median baseline score of 90.3 (79.3–96.7) and a me-
dian follow-up score of 74.1 (58.1–84.0), represent-
ing a median decline of nearly four times the minimal 
clinically important difference.

Survey Items Associated With Overall HRQL 
Decline

Among patients less than 2 years with overall clinically 
important HRQL decline, the individual items most 
commonly affected were emotional domain items in-
cluding 1) feeling cranky (75.0% of patients with de-
cline), 2) difficulty self-soothing (67.5%), 3) difficulty 
falling asleep (65.0%), 4) difficulty sleeping at night 
(62.5%), and 5) crying a lot (53.9%) (Fig. 1). Among 
all patients less than 2 years in the cohort, item declines 
were most common for crying or fussing when left 
alone (28.1%) and difficulty sleeping at night (25.3%) 
(eFig. 1, http://links.lww.com/CCM/G698).

Among patients greater than or equal to 2 years with 
overall clinically important HRQL decline, patients 
most commonly experienced declines in physical 
functioning including problems with: 1) participating 
in active play or exercise (67.1%), 2) lifting something 
heavy (64.5%), 3) hurting or aching (55.8%), 4) run-
ning (55.6%), and 5) being unable to do things other 
children their age can do (55.4%). Emotional domain 
items of feeling sad or blue (50.7%), worrying (48.1%), 
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and feeling angry (46.1%) were also commonly affected 
(Fig. 2). Among all patients greater than or equal to 2 
years in the cohort, item declines were most common 
for participating in active play or exercise (26.8%) and 
hurting or aching (26.1%) (eFig. 2, http://links.lww.
com/CCM/G698).

Overall HRQL Decline by Individual Items

Patients less than 2 years with a decline by greater than 
or equal to 1 point in “laughing when tickled” expe-
rienced the greatest mean decline in total PedsQL 

score (−13.3 points), with 
71.4% experiencing a 
clinically important de-
cline in overall HRQL  
(eTable 3, http://links.lww.
com/CCM/G698). For item 
decline by greater than or 
equal to 2 points, “laughing 
when cuddled” was associ-
ated with the greatest mean 
PedsQL score change of 
−16.6 points, and “imitat-
ing caregivers’ sounds” was 
associated with the largest 
proportion of patients with 
clinically important decline 
in overall HRQL (90.9%).

Patients greater than or 
equal to 2 years with a de-
cline by greater than or 
equal to 1 point in walk-
ing ability experienced the 
greatest mean decline in 
total PedsQL score (−17.5 
points), with 87.1% experi-
encing a clinically important 
decline in overall HRQL 
(Table  1). For item decline 
by greater than or equal to 2 
points, “feeling sad or blue” 
was associated with the 
greatest mean PedsQL score 
change of −25.2 points with 
90.9% experiencing a clin-
ically important decline in 
total score.

Decline by Thematic Category

We grouped items common to both the Infant Scales 
and Generic Core Scales into seven categories (eTable 1,  
http://links.lww.com/CCM/G698). Across the en-
tire cohort, worsening energy was most commonly 
endorsed (31.5%), followed by worsening activity 
(31.0%), sleep (28.0%), fear (24.7%), pain (21.3%), 
anger (19.7%), and sadness (16.3%). Worsening ac-
tivity and pain were most common in older age 
groups, whereas worsening sleep was most common 
among infants and worsening fear and anger were 

Figure 1. Percentage of patients with clinically important decline (≥ 4.5 points) on the Pediatric Quality 
of Life Inventory Infant Scales (< 2 yr old) with decline from baseline to follow-up in each survey item.
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most common among 1–4-year olds (Fig. 3). When 
stratified by baseline medical complexity, patients 
with complex chronic disease more commonly ex-
perienced declines in activity after hospitalization, 
whereas patients without chronic disease more com-
monly experienced worsening fear. Minimal variation 
was observed when stratified by diagnosis category, 
PRISM score, or ICU LOS (eFig. 3, http://links.lww.
com/CCM/G698).

On multivariable analyses, all age groups were 
associated with greater risk of activity decline rel-
ative to infants, with the greatest risk for patients’ 
ages 5–12 and 13–18 years; shorter time to follow-up 

was also associated with activity decline (Table  2). 
Younger age was the only factor associated with 
worsening sleep. Older age and shorter time to fol-
low-up were associated with greater risk of wors-
ening pain. Worsening fear was associated with 
the largest number of risk factors on multivariable 
analysis, with highest risk among patients ages 1–4 
years, those without chronic health conditions, those 
undergoing cardiac surgery, and those with shorter 
time to follow-up. The only identified risk factor for 
worsening anger was age 1–4 years, whereas risk of 
sadness was greatest among patients age 5–12 years 
and those with longer hospital stays.

Figure 2. Percentage of patients with clinically important decline (≥ 4.5 points) on the Pediatric Quality of Life Inventory Generic Core 
Scales (2–18 yr old) with decline from baseline to follow-up in each survey item.
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DISCUSSION

In this 5-year cohort study of 539 critically ill children, 
we, for the first time, disaggregated a common HRQL 
measure into the individual items to identify and quan-
tify how specific PedsQL score components contribute 
to declines in children’s overall HRQL status after in-
tensive care. Despite relatively low illness severity and 
short ICU LOS, nearly one-quarter of patients expe-
rienced a clinically important decline in HRQL from 
their preadmission baseline to postdischarge follow-up 
with a median decline nearly four times the minimal 

clinically important difference. Among patients with 
overall HRQL decline, young children most com-
monly experienced deterioration in emotional func-
tioning, whereas older children and teens were most 
commonly affected by declines in physical function-
ing. Across all patients, declines were most common in 
energy and physical activity.

Our evaluation offers important insights into the 
domains of HRQL most affected across different 
age groups, baseline health statuses, and diagnoses. 
Although one of the advantages of using HRQL to 
measure health outcomes is that it is a comprehensive 

TABLE 1. 
Decline in Overall Pediatric Quality of Life Inventory Score Among Patients With Decline 
in Each Individual Pediatric Quality of Life Inventory Generic Core Scales Item

PedsQL Generic Core Scales Item

Mean Overall PedsQL Score Change  
(Proportion With Decline by ≥ 4.5 Points),  

n (%)

Item Decline by ≥ 1  
Point

Item Decline by ≥ 2  
Points

Walking more than one block −17.5 (87.1) −19.4 (78.6)

Running −16.8 (80.0) −22.1 (89.5)

Doing chores or picking up toys −14.4 (71.4) −15.8 (70.8)

Bathing −14.3 (79.6) −16.0 (80.0)

Paying attention in class −12.6 (66.7) −14.4 (71.4)

Low energy level −12.4 (57.8) −22.6 (80.0)

Getting along with other children −12.1 (63.3) −10.4 (60.0)

Feeling sad or blue −11.9 (66.1) −25.2 (90.9)

Participating in active play or exercise −11.7 (67.1) −15.5 (70.8)

Keeping up with school activities −11.3 (61.1) −15.6 (73.3)

Missing school to go to the doctor −10.4 (63.9) −18.1 (75.0)

Lifting something heavy −9.7 (67.1) −14.8 (78.1)

Worrying about what will happen −9.6 (64.9) −15.7 (77.3)

Keeping up with other children −9.6 (61.3) −17.5 (73.7)

Feeling afraid or scared −9.3 (61.8) −16.5 (72.7)

Unable to do things other children can −9.2 (59.4) −14.5 (68.8)

Hurting or aching −9.1 (57.3) −13.3 (65.2)

Missing school because of not feeling well −8.6 (60.5) −14.9 (64.7)

Forgetting things −8.3 (56.0) −16.6 (50.0)

Feeling angry −8.2 (51.5) −14.7 (64.0)

Trouble sleeping −8.0 (53.5) −11.3 (52.4)

Other children not wanting to be friends −7.4 (65.4) −4.6 (57.1)

Getting teased by other children −4.6 (52.2) −4.6 (57.1)

PedsQL = Pediatric Quality of Life Inventory.
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measure that incorporates many elements of a patient’s 
physical and psychosocial function, improved under-
standing of the specific drivers of HRQL changes in 
different patient populations is crucial to support the 
development of targeted interventions to optimize pa-
tient recovery after critical illness.

Importantly, patients with medical diagnoses as well 
as surgical patients experienced high prevalence of 
physical impairment after discharge. Although acute 
loss of skeletal muscle mass is common among adult 
survivors of critical illness and contributes to ongoing 
physical disability, critical illness myopathy is rare in 
children, and much less attention has been paid to 
physical recovery in children (34, 35). Early and more 
aggressive physical therapy in the ICU may address 
both surgical and nonsurgical mechanisms of persis-
tent physical impairment by reducing ICU-acquired 
weakness and other musculoskeletal complications 
(36, 37) while also optimizing recovery from surgery. 
Early mobilization programs are feasible to imple-
ment in PICU settings (38), although not commonly 

employed (39); larger scale studies are evaluating the 
impact of such programs.

Pain was among the most commonly reported 
problems among older children and was frequently 
experienced by patients with medical as well as sur-
gical diagnoses. Pain may also be underrecognized in 
infants; although pain was not commonly reported to 
be a problem, infants had high frequency of worsening 
fussiness, crankiness, difficulty soothing, and crying, 
which could be manifestations of pain in this age group. 
Previous studies demonstrated that patients with pro-
longed pain or agitation while in the ICU had higher 
rates of adverse postdischarge outcomes (20), and on-
going pain after discharge may have a similar effect.

Sleep disturbances were common across all ages and 
diagnosis categories. Although sleep is known to be 
severely disturbed in the hospital, postdischarge sleep 
quality has not been well described. Other emotional 
symptoms, including difficulties with self-soothing 
and fussiness in infants and anger and sadness in older 
children, were also common. It is possible that sleep 

Figure 3. Percentage of all patients with decline from baseline to follow-up in each of seven thematic categories of Pediatric Quality of 
Life Inventory items, stratified by age group.
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disturbances either contributed to greater emotional 
lability in patients or that difficulty with sleep was a 
manifestation of emotional and psychiatric sequelae 
of the ICU stay. Previous literature demonstrated that 
nearly one-third of children surviving critical illness 
report delusional memories, which are associated with 
an increased risk of post-traumatic stress disorder (40). 
Interventions that improve sleep quality may reduce 
cognitive and psychiatric sequelae of ICU care (41, 42).

Fear was another domain that was commonly ex-
perienced across different age groups and diagnoses. 

Children who are younger, more severely ill, and 
who experience more invasive procedures have more 
medical fear and post-traumatic stress (43). Fear was 
especially common among patients in our cohort 
admitted for cardiac surgery, supporting the possi-
bility that fear may be associated with exposure to 
invasive procedures. Patients without chronic illness 
were also more likely to feel afraid relative to patients 
with complex chronic conditions, which may be due 
to these patients having less familiarity with health-
care settings.

TABLE 2. 
Multivariable Analyses of Associations Between Risk Factors and Declines in Each  
of Seven Thematic Categories on the Pediatric Quality of Life Inventory

Patient 
Characteristic

Thematic Category 
Adjusted Relative Risk (95% CI)

Activity Sleep Energy Pain Fear Anger Sadness

Age group

  < 1 yr Ref Ref Ref Ref Ref Ref Ref

  1–4 yr 3.04  
(1.85–5.01)

0.74  
(0.55–1.01)

0.94  
(0.66–1.33)

1.37  
(0.85–2.23)

2.12  
(1.43–3.14)

2.47  
(1.54–3.97)

1.67  
(0.95–2.94)

  5–12 yr 4.61  
(2.83–7.50)

0.35  
(0.21–0.58)

1.35  
(0.96–1.89)

1.90  
(1.17–3.08)

1.61  
(1.01–2.56)

1.51  
(0.86–2.66)

2.12  
(1.17–3.83)

  13–18 yr 4.13  
(2.47–6.92)

0.59  
(0.37–0.95)

1.22  
(0.82–1.80)

2.05  
(1.20–3.48)

1.69  
(1.01–2.82)

1.64  
(0.86–3.11)

1.80  
(0.95–3.43)

Pediatric Medical Complexity Algorithm category

  Complex chronic Ref Ref Ref Ref Ref Ref Ref

  Noncomplex  
  chronic

0.79  
(0.58–1.06)

0.97  
(0.71–1.33)

0.93  
(0.69–1.24)

0.75  
(0.51–1.12)

1.23  
(0.86–1.75)

1.04  
(0.70–1.54)

1.01  
(0.63–1.60)

  Nonchronic 0.87  
(0.57–1.32)

1.14  
(0.75–1.73)

0.79  
(0.52–1.20)

0.93  
(0.56–1.53)

2.03  
(1.34–3.06)

0.95  
(0.54–1.68)

1.05  
(0.58–1.92)

Diagnosis category

  Medical Ref Ref Ref Ref Ref Ref Ref

  Scheduled surgical 1.26  
(0.92–1.70)

1.01  
(0.72–1.42)

0.88  
(0.65–1.20)

0.81  
(0.54–1.22)

1.28  
(0.84–1.95)

0.89  
(0.56–1.41)

0.93  
(0.56–1.56)

  Acute surgical 0.77  
(0.36–1.65)

0.84  
(0.38–1.83)

0.75  
(0.37–1.54)

0.76  
(0.35–1.65)

1.32  
(0.70–2.46)

1.19  
(0.56–2.54)

1.43  
(0.63–3.21)

  Cardiac surgery 1.21  
(0.85–1.73)

1.23  
(0.85–1.79)

0.79  
(0.54–1.15)

0.71  
(0.43–1.17)

1.92  
(1.30–2.83)

0.83  
(0.51–1.36)

0.83  
(0.45–1.51)

Pediatric Risk of 
Mortality III score

1.01  
(0.98–1.04)

1.01  
(0.98–1.05)

1.01  
(0.97–1.04)

1.01  
(0.97–1.05)

1.01  
(0.97–1.05)

1.01  
(0.97–1.06)

1.02  
(0.97–1.07)

ICU length of stay (d) 1.01  
(0.97–1.04)

0.98  
(0.95–1.02)

1.01  
(0.98–1.04)

0.99  
(0.94–1.04)

1.02  
(0.99–1.05)

1.00  
(0.95–1.06)

1.02  
(1.00–1.05)

Time to follow-up 
(wk)

0.93  
(0.89–0.98)

0.98  
(0.92–1.03)

0.95  
(0.90–1.00)

0.92  
(0.86–0.99)

0.93  
(0.88–0.99)

0.99  
(0.93–1.06)

0.94  
(0.87–1.02)

Ref = reference category.
Boldface values indicate coefficients demonstrating a statistically significant association.
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There were several limitations to this study. This was 
a single-center study in a large academic center, which 
may limit generalizability to other settings. Only a 
sample of SCH ICU patients was enrolled in the OAP 
as this was a hospital-funded, pilot quality improve-
ment effort without the resources to enroll larger num-
bers of patients. This is also reflected in a low follow-up 
response rate; poor follow-up has also been a challenge 
in other post-PICU studies (21) and warrants recon-
sideration of optimal practices for maximizing reten-
tion (44). Our cohort had relatively low illness severity 
and short LOS and were not fully representative of the 
general population of ICU patients, in part reflecting 
that patients with severe developmental or functional 
disabilities were not assessed using the PedsQL. This 
also limited our ability to compare outcomes across the 
range of PRISM score and LOS.

Assessment of patients’ baseline HRQL status was 
based on parent recall, which is inherently subject to 
bias. The direction of recall bias in this situation is 
unknown and likely variable; some families may re-
call their child to have had better prior HRQL than 
they actually did (45), whereas others may recall their 
child’s baseline status as worse than it actually was. 
Although studies have demonstrated validity of the 
PedsQL for evaluating baseline HRQL based on recall 
(27–29), this has not been prospectively studied. As is 
commonly the case for PICU populations (8), HRQL 
was assessed based on parent proxy-report rather than 
child self-report; future work should emphasize col-
lection of follow-up data from PICU survivors even 
if baseline self-report data are not available to provide 
better comparison with parent proxy-reports. Finally, 
follow-up was relatively short term.

CONCLUSIONS

By assessing how each specific item of a HRQL measure 
changes from baseline to postdischarge follow-up 
among critically ill children, this study provides the 
first description of how the individual components of 
HRQL contribute to overall declines, thus identifying 
the most important targets for interventions. Physical 
impairments, persistent pain, poor sleep, and ongoing 
fear were the most commonly affected items on the 
PedsQL, even among children with low illness severity 
and short ICU stays. Minimizing deconditioning, ad-
equately managing pain, improving sleep quality, and 

addressing fear while in the ICU and after discharge 
should be prioritized in research, clinical, and quality 
improvement efforts to help optimize HRQL recovery 
for all children experiencing ICU care.

	 1	 Division of Pediatric Critical Care Medicine, Department of 
Pediatrics, University of Washington, Seattle, WA.

	 2	 Harborview Injury Prevention & Research Center, University 
of Washington, Seattle, WA.

	 3	 Division of General Pediatrics, Department of Pediatrics, 
University of Washington, Seattle, WA.

	 4	 Center for Child Health, Behavior, & Development, Seattle 
Children’s Research Institute, Seattle, WA.

	 5	 Center for Clinical & Translational Research, Seattle 
Children’s Research Institute, Seattle, WA.

Supplemental digital content is available for this article. Direct 
URL citations appear in the printed text and are provided in the 
HTML and PDF versions of this article on the journal’s website 
(http:/journals.lww.com/ccmjournal).

Supported, in part, by the National Institute of Child Health and 
Human Development grant 5 T32 HD057822-08.

Dr. Killien’s institution received funding from the National Institute 
of Child Health and Human Development (NICHD). Drs. Killien 
and Smith received support for article research from the National 
Institutes of Health. Dr. Smith received funding from a NICHD T32 
training grant (T32 HD057822-11). The remaining authors have 
disclosed that they do not have any potential conflicts of interest.

This work was performed at Seattle Children’s Hospital, Seattle, 
WA.

For information regarding this article, E-mail: elizabeth.killien@
seattlechildrens.org

REFERENCES
	 1.	 Pollack MM, Holubkov R, Funai T, et al; Eunice Kennedy Shriver 

National Institute of Child Health and Human Development 
Collaborative Pediatric Critical Care Research Network: 
Pediatric intensive care outcomes: Development of new mor-
bidities during pediatric critical care. Pediatr Crit Care Med 
2014; 15:821–827

	 2.	 Rennick JE, Childerhose JE: Redefining success in the PICU: 
New patient populations shift targets of care. Pediatrics 2015; 
135:e289–e291

	 3.	 Manning JC, Pinto NP, Rennick JE, et al: Conceptualizing post 
intensive care syndrome in children-the PICS-p framework. 
Pediatr Crit Care Med 2018; 19:298–300

	 4.	 Watson RS, Choong K, Colville G, et al: Life after critical ill-
ness in children-toward an understanding of pediatric post-
intensive care syndrome. J Pediatr 2018; 198:16–24

	 5.	 Conlon NP, Breatnach C, O’Hare BP, et al: Health-related 
quality of life after prolonged pediatric intensive care unit stay. 
Pediatr Crit Care Med 2009; 10:41–44

	 6.	 WHO: The World Health Organization Quality of Life assess-
ment (WHOQOL): Position paper from the World Health 
Organization. Soc Sci Med 1995; 41:1403–1409

http:/journals.lww.com/ccmjournal
mailto:elizabeth.killien@seattlechildrens.org
mailto:elizabeth.killien@seattlechildrens.org


Copyright © 2021 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved. Copyright © 2021 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Online Clinical Investigations

Critical Care Medicine	 www.ccmjournal.org          e29

	 7.	 Aspesberro F, Mangione-Smith R, Zimmerman JJ: Health-
related quality of life following pediatric critical illness. Intensive 
Care Med 2015; 41:1235–1246

	 8.	 Maddux AB, Pinto N, Fink EL, et al; Pediatric Outcomes STudies 
after PICU (POST-PICU) and PICU-COS Investigators of the 
Pediatric Acute Lung Injury and Sepsis Investigators and the 
Eunice Kennedy Shriver National Institute of Child Health and 
Human Development Collaborative Pediatric Critical Care 
Research Networks: Postdischarge outcome domains in pedi-
atric critical care and the instruments used to evaluate them: 
A scoping review. Crit Care Med 2020; 48:e1313–e1321

	 9.	 Merritt C, Menon K, Agus MSD, et al: Beyond survival: Pediatric 
critical care interventional trial outcome measure preferences 
of families and healthcare professionals. Pediatr Crit Care Med 
2018; 19:e105–e111

	10.	 Colville GA, Pierce CM: Children’s self-reported quality of life 
after intensive care treatment. Pediatr Crit Care Med 2013; 
14:e85–e92

	11.	 Cunha F, Almeida-Santos L, Teixeira-Pinto A, et al: Health-
related quality of life of pediatric intensive care survivors. J 
Pediatr (Rio J) 2012; 88:25–32

	12.	 Ebrahim S, Singh S, Hutchison JS, et al: Adaptive behavior, 
functional outcomes, and quality of life outcomes of children 
requiring urgent ICU admission. Pediatr Crit Care Med 2013; 
14:10–18

	13.	 Knoester H, Bronner MB, Bos AP, et al: Quality of life in chil-
dren three and nine months after discharge from a paediatric 
intensive care unit: A prospective cohort study. Health Qual 
Life Outcomes 2008; 6:21

	14.	 Morrison AL, Gillis J, O’Connell AJ, et al: Quality of life of sur-
vivors of pediatric intensive care. Pediatr Crit Care Med 2002; 
3:1–5

	15.	 Namachivayam P, Taylor A, Montague T, et al: Long-stay chil-
dren in intensive care: Long-term functional outcome and 
quality of life from a 20-yr institutional study. Pediatr Crit Care 
Med 2012; 13:520–528

	16.	 Polic B, Mestrovic J, Markic J, et al: Long-term quality of life of 
patients treated in paediatric intensive care unit. Eur J Pediatr 
2013; 172:85–90

	17.	 Taylor A, Butt W, Ciardulli M: The functional outcome and 
quality of life of children after admission to an intensive care 
unit. Intensive Care Med 2003; 29:795–800

	18.	 Jones S, Rantell K, Stevens K, et al; United Kingdom Pediatric 
Intensive Care Outcome Study Group: Outcome at 6 months 
after admission for pediatric intensive care: A report of a na-
tional study of pediatric intensive care units in the United 
Kingdom. Pediatrics 2006; 118:2101–2108

	19.	 Aspesberro F, Fesinmeyer MD, Zhou C, et al: Construct validity 
and responsiveness of the pediatric quality of life inventory 4.0 
generic core scales and infant scales in the PICU. Pediatr Crit 
Care Med 2016; 17:e272–e279

	20.	 Watson RS, Asaro LA, Hutchins L, et al: Risk factors for func-
tional decline and impaired quality of life after pediatric respi-
ratory failure. Am J Respir Crit Care Med 2019; 200:900–909

	21.	 Zimmerman JJ, Banks R, Berg RA, et al; Life After Pediatric 
Sepsis Evaluation (LAPSE) Investigators: Trajectory of mor-
tality and health-related quality of life morbidity following com-
munity-acquired pediatric septic shock. Crit Care Med 2020; 
48:329–337

	22.	 Varni JW, Seid M, Kurtin PS: PedsQL 4.0: Reliability and va-
lidity of the Pediatric Quality of Life Inventory version 4.0 ge-
neric core scales in healthy and patient populations. Med Care 
2001; 39:800–812

	23.	 Varni JW, Limbers CA, Neighbors K, et al: The PedsQL Infant 
Scales: Feasibility, internal consistency reliability, and validity in 
healthy and ill infants. Qual Life Res 2011; 20:45–55

	24.	 Stein RE, Jessop DJ: Functional status II®. A measure of child 
health status. Med Care 1990; 28:1041–1055

	25.	 Varni JW, Burwinkle TM, Seid M, et al: The PedsQL 4.0 as a 
pediatric population health measure: Feasibility, reliability, and 
validity. Ambul Pediatr 2003; 3:329–341

	26.	 Varni JW, Limbers CA, Burwinkle TM: Parent proxy-report of 
their children’s health-related quality of life: An analysis of 
13,878 parents’ reliability and validity across age subgroups 
using the PedsQL 4.0 Generic Core Scales. Health Qual Life 
Outcomes 2007; 5:2

	27.	 Kruse S, Schneeberg A, Brussoni M: Construct validity and im-
pact of mode of administration of the PedsQL™ among a pedi-
atric injury population. Health Qual Life Outcomes 2014; 12:168

	28.	 Rabbitts JA, Palermo TM, Zhou C, et al: Pain and health-
related quality of life after pediatric inpatient surgery. J Pain 
2015; 16:1334–1341

	29.	 Rivara FP, Vavilala MS, Durbin D, et al: Persistence of disability 
24 to 36 months after pediatric traumatic brain injury: A cohort 
study. J Neurotrauma 2012; 29:2499–2504

	30.	 Simon TD, Cawthon ML, Stanford S, et al; Center of Excellence 
on Quality of Care Measures for Children with Complex Needs 
(COE4CCN) Medical Complexity Working Group: Pediatric 
medical complexity algorithm: A new method to stratify children 
by medical complexity. Pediatrics 2014; 133:e1647–e1654

	31.	 Virtual Pediatric Systems, LLC. 2021. Available at: www.myvps.org
	32.	 Fiser DH: Assessing the outcome of pediatric intensive care. J 

Pediatr 1992; 121:68–74
	33.	 Pollack MM, Patel KM, Ruttimann UE: PRISM III: An updated 

Pediatric Risk of Mortality score. Crit Care Med 1996; 
24:743–752

	34.	 Herridge MS, Cheung AM, Tansey CM, et al; Canadian Critical 
Care Trials Group: One-year outcomes in survivors of the 
acute respiratory distress syndrome. N Engl J Med 2003; 
348:683–693

	35.	 Puthucheary ZA, Rawal J, McPhail M, et al: Acute skeletal 
muscle wasting in critical illness. JAMA 2013; 310:1591–1600

	36.	 Field-Ridley A, Dharmar M, Steinhorn D, et al: ICU-acquired 
weakness is associated with differences in clinical outcomes 
in critically ill children. Pediatr Crit Care Med 2016; 17:53–57

	37.	 Schweickert WD, Pohlman MC, Pohlman AS, et al: Early phys-
ical and occupational therapy in mechanically ventilated, crit-
ically ill patients: A randomised controlled trial. Lancet 2009; 
373:1874–1882

	38.	 Wieczorek B, Ascenzi J, Kim Y, et al: PICU Up!: Impact of a 
quality improvement intervention to promote early mobili-
zation in critically ill children. Pediatr Crit Care Med 2016; 
17:e559–e566

	39.	 Kudchadkar SR, Nelliot A, Awojoodu R, et al; Prevalence of 
Acute Rehabilitation for Kids in the PICU (PARK-PICU) 
Investigators and the Pediatric Acute Lung Injury and Sepsis 
Investigators (PALISI) Network: Physical rehabilitation in 

www.myvps.org


Copyright © 2021 by the Society of Critical Care Medicine and Wolters Kluwer Health, Inc. All Rights Reserved.

Killien et al

e30          www.ccmjournal.org	 January 2022 • Volume 50 • Number 1

critically ill children: A multicenter point prevalence study in the 
United States. Crit Care Med 2020; 48:634–644

	40.	 Colville G, Kerry S, Pierce C: Children’s factual and delusional 
memories of intensive care. Am J Respir Crit Care Med 2008; 
177:976–982

	41.	 Beebe DW: Cognitive, behavioral, and functional conse-
quences of inadequate sleep in children and adolescents. 
Pediatr Clin North Am 2011; 58:649–665

	42.	 Kamdar BB, King LM, Collop NA, et al: The effect of a quality 
improvement intervention on perceived sleep quality and cog-
nition in a medical ICU. Crit Care Med 2013; 41:800–809

	43.	 Rennick JE, Johnston CC, Dougherty G, et al: Children’s psy-
chological responses after critical illness and exposure to in-
vasive technology. J Dev Behav Pediatr 2002; 23:133–144

	44.	 Brueton VC, Tierney JF, Stenning S, et al: Strategies to im-
prove retention in randomised trials: A Cochrane systematic 
review and meta-analysis. BMJ Open 2014; 4:e003821

	45.	 Brooks BL, Kadoura B, Turley B, et al: Perception of recovery 
after pediatric mild traumatic brain injury is influenced by the 
“good old days” bias: Tangible implications for clinical prac-
tice and outcomes research. Arch Clin Neuropsychol 2014; 
29:186–193


