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A B S T R A C T OBJECTIVES: Children with medical complexity (CMC) have high rates of mortality and morbidity,
prolonged lengths of stay, and use a disproportionately high amount of health care expenditures.
A subset of children with CMC have chronic critical illness requiring even higher levels of clinical
support and resource use. We aimed to describe the point prevalence of children hospitalized in
general inpatient care units with pediatric chronic critical illness (PCCI).

METHODS: Point prevalence analysis across 6 pediatric tertiary medical centers in the United
States on a “snapshot day” (May 17, 2017). On the day of sampling, a number of demographic,
historical, and clinical descriptors were collected. A previously published definition of PCCI was
used to establish inclusion criteria.

RESULTS: The point prevalence of patients with PCCI in general inpatient care units was 41%
(232 out of 571). Of these, 91% (212 out of 232) had been admitted more than once in the previous
12 months, 50% (117 out of 232) had a readmission within 30 days of a previous admission, and 20%
(46 out of 232) were oncology patients. Only 1 had a designated complex care team, and there were
no attending physicians designated primarily for medically complex children.

CONCLUSIONS: Children with chronic critical illness, a subset of CMC, may make up a substantial
proportion of pediatric patients hospitalized in general inpatient care units. There is a critical need to
understand how to better care for this medically fragile population. In our data, it is suggested that
resources should be allocated for PCCI in nonintensive care clinical areas.

aDepartment of
Pediatrics, University of

Rochester Medical Center,
Rochester, New York; and

bDepartment of
Pediatrics, Johns Hopkins

Children’s Center,
Baltimore, Maryland

www.hospitalpediatrics.org
DOI:https://doi.org/10.1542/hpeds.2018-0208
Copyright © 2019 by the American Academy of Pediatrics

Address correspondence to Lindsay Rogozinski, PNP, Pediatric Hospital Medicine, Golisano Children’s Hospital, 601 Elmwood Ave, Box 667,
Rochester, NY 14642. E-mail: lindsaye_rogozinski@urmc.rochester.edu

HOSPITAL PEDIATRICS (ISSN Numbers: Print, 2154-1663; Online, 2154-1671).

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: No external funding.

POTENTIAL CONFLICT OF INTEREST: Dr Biondi performs intermittent consultation for McKesson incorporated. The other authors have
indicated they have no potential conflicts of interest to disclose.

Ms Rogozinski aided in study design and drafted the initial manuscript; Ms Young and Dr Grybauskas aided in study design and drafted
portions of the initial manuscript; Drs Donohue and Boss aided in study design and data analysis, designed the data tools, coordinated
data collection, and provided edits to the manuscript; Dr Biondi participated in study design and drafted portions of the manuscript;
and all authors approved the final manuscript as submitted.

HOSPITAL PEDIATRICS Volume 9, Issue 7, July 2019 545

D
ow

nloaded from
 http://publications.aap.org/hospitalpediatrics/article-pdf/9/7/545/816059/hpeds_2018-0208.pdf by guest on 23 January 2022

www.hospitalpediatrics.org
https://doi.org/10.1542/hpeds.2018-0208
mailto:lindsaye_rogozinski@urmc.rochester.edu


Chronic critical illness (CCI) is a term
described in adult literature to depict
patients who survive acute critical illness
but are unable to return to their previous
state of health.1–3 Patients with CCI often
suffer multiorgan dysfunction, are
dependent on medical technology, and are
highly resource intensive.2,3 Recently, the
term CCI has been applied to the pediatric
population as pediatric chronic critical
illness (PCCI).4 Although there are limited
published reports on PCCI, an increase in
medical complexity has been linked to an
increased frequency of multiple ICU
admissions,5 hospitalization rates,5–7 and
significant inpatient resource use.7–11

It may be difficult for hospitals to
proportionately allocate resources without
a clear understanding of where
high–resource-intensive pediatric patients
are cared for within the hospital (eg,
general care floors, PICUs, NICUs, etc).
Although children with medical complexity
(CMC) have been found to represent more
than half of pediatric intensive care
admissions,4,5,12,13 our objective was to
determine the point prevalence of PCCI on
the general pediatric floors of 6 pediatric
hospitals in the United States in patients not
being cared for in the ICU setting.

METHODS

Data were obtained on a single date, May 17,
2017, from a collaborative composed of
6 tertiary care pediatric referral centers
experienced in the care of pediatric patients
with complex illness. The date was mutually
agreed on by investigators at all sites.
Two centers were freestanding children’s
hospitals, and 4 were embedded in
university medical centers. Medical records
of all children, except those hospitalized in
psychiatric units, were screened on the
study day to determine if they met the
definition of PCCI, which was defined as a
patient who, for the current hospitalization,
(1) had been hospitalized in the NICU until
44 weeks’ postmenstrual age, spent
.14 consecutive days in the PICU, had
$2 hospitalizations in the past 12 months,
or had been hospitalized for .180 days and
(2) had ongoing dependence on technology
(defined as tracheostomy, mechanical
ventilation, any oxygen delivery system,

surgical or nonsurgical feeding tubes,
indwelling catheters, central lines, need for
dialysis, intracranial shunts, history of
organ or bone marrow transplant, or
multiple organ system involvement [defined
as a chronic medical problem in $2 organ
systems that has already lasted, or was
expected to last, .3 months]).4

Clinical Data

On the study day, hospitalized patients
meeting PCCI criteria were identified.
Patient variables for the current admission,
including the number of hospitalizations
over the previous 12 months (including the
current admission), were recorded. Patients
were labeled as oncologic if they had an
active malignancy or sequelae of
malignancy as the primary admitting
diagnosis. Side-by-side comparison of
oncologic and non-oncologic patients
meeting criteria for PCCI on the general
care floors were also investigated. Trained
research assistants reviewed individual
charts using a standardized tool for data
collection.

Center Characteristics

The 6 referral centers provided self-
reported data, such as a designated
complex care team, complex care unit,
distinction of general care from step-down
units, and primary attending physicians for
PCCI.

Data Analysis

The primary outcome assessed was the point
prevalence of PCCI on inpatient (non-ICU)
units across all 6 referral centers. This was
obtained by calculating the number of
children who met PCCI criteria in the general
care units divided by the total number of
patients hospitalized in the general care
units on the study day. General care floors
were distinguished from step-down units,
and patients hospitalized in step-down units
were excluded. Descriptive statistics
characterized the study population;
nonparametric statistics were used for
between-group comparisons. A P value
,.05 was considered statistically significant.

RESULTS

Point prevalence of patients meeting PCCI
criteria not admitted to the ICU setting was

41% of the total general care unit census
(232 out of 571) for the 6 centers. Of these,
80% (186 out of 232) were nononcologic
patients. One of the 6 centers reported
having a complex care team, and none
reported having dedicated complex care
attending physicians. No child was
hospitalized in a step-down unit.

Of all general floor patients with PCCI,
1% (2 out of 232) was hospitalized in the
NICU until .44 weeks’ gestational age,
6% (14 out of 232) had a PICU stay longer
than 14 days, 91% (212 out of 232) had
been admitted at least twice (range:
2–26 hospitalizations) in the previous
12 months, and 4% (10 out of 232) had a
length of stay .180 days. Additionally,
52% (120 out of 232) required
$2 technology assistive devices,
93% (216 out of 232) had .1 organ
system involved, and 50% (117 out of 232)
had a previous hospitalization within
30 days of the current hospitalization.
Significant differences were noted between
nononcologic PCCI and oncologic PCCI with
regards to time spent in the ICU, previous
hospitalization within 30 days of the current
hospitalization, use of ventilator support,
number of systems affected, planned versus
unplanned hospitalization, and number of
current technologies. In Table 1, we describe
additional characteristics of non-ICU
patients with PCCI.

Of the current technologies, more than half
(56%) of patients with PCCI required the
use of feeding tubes, the majority of which
were surgically placed (37%). Other specific
technologies included central venous
catheters (47%), cranial shunts (7%), and
respiratory support (30%) such as
tracheostomies (11%) and ventilator or
continuous or bilevel positive airway
pressure support (10%). In this population,
the most frequent chronically affected
systems were gastrointestinal (69%),
hematologic (43%), pulmonary (40%), and
neurologic (38%).

DISCUSSION

We found that on 1 day, chosen at random,
roughly 40% of the children in the general
care units at 6 pediatric referral hospitals
met criteria for PCCI. The criteria allow for
identification of highly resource-intensive
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patients at varying stages of illness, both in
the ICU and on the general care floors. Thus,
we suggest that hospitalized children who
meet the definition of PCCI comprise a
substantial portion of patients in general
care pediatric units, despite their frequent
intensive care needs and varying markers
of severity.

In previous studies, it has been shown that
children with multiple complex chronic
conditions compared with children with no
complex chronic conditions have up to
threefold longer hospital length of stay,
11-fold increase in hospital charges, and a
15-fold increase of risk of inpatient death.7

Of all patients who met criteria for PCCI in
this analysis, 91% had been admitted at
least twice in the previous 12 months, and
52% required $2 technology assistive
devices.

Understanding the point prevalence of PCCI
on the general care floors is helpful,
considering CMC comprise ,1% of the
pediatric population10 yet account for
one-third of child health spending,10,14 80% of
which is related to inpatient care.15,16 Special
consideration should be made to the
differences in unit capabilities where these
patients are hospitalized (eg, ICU versus
general floor setting) in conjunction with
patient needs. Presumably, ICUs have a
higher level of staffing, resources, and
technology and respiratory support than the
general care units. In our study, we also
specifically present data regarding the subset
of children with PCCI who do not have an
oncologic diagnosis. Children with oncologic
processes often have dedicated care teams
or additional inpatient and/or outpatient
resources beyond what may be available to
other children hospitalized with PCCI.

Designated inpatient complex care teams
and complex care coordination efforts seek
to improve health outcomes between
multiple providers, polypharmacy, and
subspecialty involvement.17–21 Only 1 of the
6 hospitals in our study had a designated
complex care team, and no hospital had
designated attending physicians for
medically complex children. As the number
of children with medical complexities
continues to rise, the need to learn how to
provide optimal care for this delicate

TABLE 1 Characteristics of Non-ICU PCCI With and Without Oncologic Disease

Variables Floor
(n 5 186),
n (%)

Oncology
(n 5 46),
n (%)

P Total PCCI
(n 5 232),
n (%)

Age .13

,12 mo 36 (19) 2 (4) 38 (16)

1–5 y 57 (31) 19 (41) 76 (33)

6–10 y 26 (14) 5 (11) 31 (13)

11–15 y 33 (18) 10 (22) 43 (19)

$16 y 34 (18) 10 (22) 44 (19)

Race and ethnicity .22

White 84 (45) 22 (48) 106 (46)

African American 49 (26) 8 (17) 57 (25)

Asian American 8 (4) 2 (4) 10 (4)

Hispanic 22 (12) 11 (24) 33 (14)

Other 8 (4) 2 (4) 10 (4)

Not recorded 15 (8) 1 (2) 16 (7)

Sex .40

Male 106 (57) 30 (65) 136 (57)

Female 80 (43) 16 (35) 96 (41)

No. admissions in last 12 moa .24

1 19 (10) 1 (2) 20 (9)

2 55 (30) 12 (26) 67 (29)

3 34 (18) 8 (17) 42 (18)

41 78 (42) 25 (54) 103 (44)

Previous hospitalization within 30 d of current
hospitalization

80 (43) 37 (80) ,.01 119 (51)

Current hospitalization planned 40 (22) 40 (87) ,.01 80 (35)

Any time in ICU this hospitalization 67 (36) 5 (11) ,.01 72 (31)

Any time on mechanical ventilation this admission 70 (38) 6 (13) ,.01 76 (33)

No. current technologies ,.01

0 26 (14) 0 26 (11)

1 62 (33) 24 (52) 86 (37)

21 98 (53) 22 (48) 120 (52)

No. systems affected ,.01

1 10 (5) 6 (13) 16 (7)

2 27 (15) 10 (22) 37 (16)

3 31 (17) 2 (4) 33 (14)

41 118 (63) 28 (61) 146 (63)

No. procedures this admission .25

0 113 (61) 31 (67) 144 (62)

1–3 51 (27) 14 (30) 65 (28)

41 22 (12) 1 (2) 23 (10)

No. surgeries this admission .31

0 122 (66) 40 (87) 162 (70)

1–3 56 (30) 5 (11) 61 (26)

41 5 (3) 1 (2) 6 (3)

No. active medications this admissionb .53

1–2 12 (7) 1 (2) 13 (6)

3–5 38 (20) 11 (24) 49 (21)
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patient population is paramount. Although
we did not determine which specialty was
caring for patients with PCCI in this study,
pediatric hospital medicine is considered an
ideal field to manage complex care.18,22

Future research on how to best allocate
resources to the general care services that
are caring for a large percentage of PCCI
may be necessary.

LIMITATIONS

Our study has limitations. First, the
participating sites were all tertiary care
medical centers, limiting the generalizability
to smaller institutions or community-based
hospitals. Second, there is likely variability
among hospitals in terms of criteria for bed
placement or ability to care for certain
pediatric populations on general care floors
rather than the ICU (eg, ventilator-supported
patients). Third, our study day represents
1 chosen date, and an analysis performed on
a different date or in a different season may
yield different results, especially if patients
with PCCI transfer to and from the ICU
setting throughout an admission. And fourth,
it is possible that patients who do not
meet PCCI criteria require high levels of use,
which may serve to underestimate the true
resource need in the general care units.

CONCLUSIONS

We identified a substantial proportion of
patients in the general care units who
met criteria for PCCI. In future studies,
researchers should provide a more-detailed
examination of this population and examine
whether this trend holds true in other
facilities. This would allow hospitals to
better allocate resources and optimize care
for CMC and CCI.
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