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BACKGROUND: Children with neurologic impairment
(NI) are commonly hospitalized with acute respiratory
infections (ARI). These children frequently require
respiratory support at baseline and are often discharged
before return to respiratory baseline.

OBJECTIVE: To determine if discharge before return to
respiratory baseline is associated with reutilization among
children with NI hospitalized with ARI.

METHODS: This single-center retrospective cohort study
included children with NI aged 1 to 18 years hospitalized
with ARI who required increased respiratory support
between January 2010 and September 2015. The primary
exposure was discharge before return to respiratory
baseline. The primary outcome was 30-day hospital
reutilization. A generalized estimating equation was

used to examine the association between exposure and
outcome while accounting for within-patient clustering
and patient-level clinical complexity and illness severity.

hildren with neurologic impairment (NI; eg, hypoxic-

ischemic encephalopathy, muscular dystrophy) are char-

acterized by functional and/or intellectual impairments

resulting from a variety of neurologic diseases.! These

children commonly have respiratory comorbidities, including cen-

tral hypoventilation, impaired cough, and oromotor dysfunction,

that may lead to chronic respiratory insufficiency and a need for

chronic respiratory support at baseline.2® Baseline respiratory sup-

port modalities can include supplemental oxygen, noninvasive
positive pressure ventilation, or invasive mechanical ventilation.

Acute respiratory infections (ARI; eg, pneumonia, bronchi-

olitis) are the most common cause of hospitalization, intensive
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RESULTS: In the 632 hospitalizations experienced by

366 children, children were discharged before return

to respiratory baseline in 30.4% of hospitalizations.
Compared with those hospitalizations in which children
were discharged at baseline, hospitalizations with a
discharge before return to respiratory baseline were more
likely to be for privately insured, technology-dependent
children with respiratory comorbidities. Compared

with discharges at respiratory baseline, discharges with
increased respiratory support had no difference in 30-day
reutilization (32.8% vs 31.8%,; P = .81; adjusted OR 0.80,
95% Cl 0.51-1.26).

CONCLUSIONS: Among children with NI hospitalized
with AR, discharge before return to respiratory baseline
was common, but it was not associated with hospital
reutilization. Return to respiratory baseline may not

be a necessary component of discharge criteria in

this population. Journal of Hospital Medicine 2020;
15:531-537. © 2020 Society of Hospital Medicine

care unit (ICU) admission, and death for children with NI."3 Dis-
charge criteria for otherwise healthy children admitted to the
hospital with ARl often include return to respiratory baseline.*
Children with complex chronic conditions have longer hospi-
talizations when hospitalized with respiratory infections,>” be-
cause, in part, comorbidities and complications prolong the
time to return to baseline. This prolonged return to respiratory
baseline in combination with family knowledge, comfort, and
skill in managing respiratory support and other complexities
at home may alter discharge practices in the population of
children with NI. In our clinical experience, discharge before
return to baseline respiratory support occurs more frequent-
ly in children with NI than in otherwise healthy children when
hospitalized with ARI. However, the consequences of discharg-
ing children with NI prior to return to respiratory baseline
are unknown.

In this study, we sought to determine if discharge prior
to return to baseline respiratory support is associated with
reutilization among children with NI hospitalized with ARI.
We hypothesized that patients discharged prior to return to
respiratory baseline would have higher rates of 30-day
hospital reutilization.

Journal of Hospital Medicine® Vol 15 | No 9 | September 2020 531



Steuart etal | Discharge Before Return to Respiratory Baseline

METHODS

Study Design and Data Source

This single-center, retrospective cohort study of children hos-
pitalized at Cincinnati Children’s Hospital Medical Center
(CCHMC) used data from the Pediatric Health Information Sys-
tem (PHIS) and the electronic medical record (EMR). PHIS, an
administrative database of 45 not-for-profit, tertiary care, US
pediatric hospitals managed by Children’s Hospital Associ-
ation (Lenexa, Kansas), was used to identify eligible children,
examine demographic and clinical variables, and define out-
comes. PHIS contains data regarding patient demographics,
inpatient resource utilization, and diagnoses. Encrypted med-
ical record numbers in PHIS allowed for local identification of
patients’ medical records to complete EMR review to confirm
eligibility and obtain detailed patient-level clinical information
(eg, respiratory support needs) not available in PHIS.

Pilot medical record reviews allowed for standardized study
definitions and procedures. All study staff underwent training
with the primary investigator, including detailed review of 10
initial abstractions. Two investigators (K. M. and S.C.) performed
repeat abstractions from 40 randomly selected records to en-
able assessment of interrater reliability. Average reliability, in-
dicated by the « statistic, indicated substantial to near-perfect
reliability® (x = 0.97, 95% CI 0.90-1.00) for the primary expo-
sure. EMR data were managed using Research Electronic Data
Capture (REDCap, Nashville, Tennessee)’ and subsequently
merged with PHIS data.

Study Population
Hospitalizations of children with NI aged 1 to 18 years at
CCHMC between January 2010 and September 2015 were el-
igible for inclusion if they had a principal discharge diagnosis
indicative of ARl and required increased respiratory support
from baseline during hospitalization. NI was defined as a
high-intensity, chronic neurological diagnosis with substantial
functional impairments according to previously defined diag-
nosis codes."’® ARI was identified using codes in the Clinical
Classification Software (Agency for Healthcare Research and
Quality, Rockville, MD) respiratory group indicative of ARI (eg,
pneumonia, bronchiolitis, influenza; Appendix Table).
Children transferred to CCHMC were excluded because re-
cords from their initial illness presentation and management
were not available. Because of expected differences in man-
agement and outcomes, children with a known diagnosis of
tuberculosis or human immunodeficiency virus were excluded.
Because exposure criteria were dependent on hospital dis-
charge status, hospitalizations for children who died during ad-
mission (4 of 632 hospitalizations, 0.63%) were excluded from
the final cohort (Appendix Figure).

Study Definitions

Baseline respiratory support (ie, “respiratory baseline”) was
defined as the child's highest level of respiratory support
needed prior to admission when well (ie, no support, supple-
mental oxygen, continuous positive airway pressure [CPAP] or
bilevel positive airway pressure [BiPAP], or ventilator support),
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and further characterized by night or day/night requirement.
Respiratory baseline was identified using EMR documentation
of home respiratory support use at the time of index admis-
sion. Return to respiratory baseline was defined as the date on
which the child achieved documented home respiratory sup-
port settings, regardless of clinical symptoms.

Children may have required increased respiratory support
from baseline at any time during hospitalization. Maximum re-
spiratory support required was categorized as one of the follow-
ing: (1) initiation of supplemental oxygen or increase in oxygen
flow or duration; (2) initiation of CPAP or BiPAP; (3) increase in
pressure settings or duration of pressure support for those with
baseline CPAP, BiPAP, or ventilator use; and (4) initiation of full
mechanical ventilation. Respiratory support categories were mu-
tually exclusive: children requiring multiple types of increased re-
spiratory support were classified for analysis by the most invasive
form of respiratory support used (eg, a child requiring increase
in both oxygen flow and pressure settings was categorized as
an increase in pressure settings). Children who received heated
high-flow nasal cannula therapy as maximum support were cate-
gorized as initiation or increase in oxygen support.

Time to return to respiratory baseline was defined as the dif-
ference in days between date of return to respiratory baseline
and date of admission. Time to return to respiratory baseline
was determined only for children who were discharged at re-
spiratory baseline.

Primary Exposure and Outcome Measures

The primary exposure was hospital discharge before return to
respiratory baseline (ie, discharge on higher respiratory sup-
port than at baseline settings). At our institution, standardized
discharge criteria for children with NI do not exist. The primary
outcome was all-cause, 30-day hospital reutilization, including
hospital readmissions and emergency department (ED) revis-
its. Secondary outcomes included 30-day reutilization for ARI
and hospital length of stay (LOS) in days.

Patient Demographics and Clinical Characteristics

Demographic and patient characteristics that might influence
hospital discharge before return to respiratory baseline or re-
admission were obtained from PHIS (eg, demographic infor-
mation, age, insurance type, measures of clinical complexity,
illness severity) and by EMR review (eg, baseline respiratory
support needs, maximum respiratory support during hospi-
talization). Measures of clinical complexity included comorbid
complex chronic conditions (CCCs)''* and technology depen-
dence'*'® using previously defined diagnostic codes. Mea-
sures of illness severity included sepsis” and ICU-level care.
At our institution, children with baseline ventilator use do not
require admission to the ICU unless they are clinically unstable.

Statistical Analysis

Continuous variables were described using medians and in-
terquartile ranges (IQR). Categorical variables were described
using counts and percentages. Patient characteristics and out-
comes were stratified by primary exposure and compared us-
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ing chi-square test or Fisher exact test for categorical variables
and Wilcoxon rank sum test for continuous variables.

To examine the independent association between discharge
before return to respiratory baseline and hospital reutilization,
a generalized estimating equation was used that included po-
tential confounders while accounting for within-patient clus-
tering. Patient demographics included age, race, ethnicity,
and insurance type; measures of clinical complexity included
number of CCCs, technology dependence, and baseline respi-
ratory support; and measures of acute illness severity included
ARl diagnosis, degree of increase in respiratory support during
hospitalization, and ICU-level care. LOS was also included in
the model as a covariate because of its expected association
with both exposure and outcome.

Secondary analyses were conducted using the outcome of
30-day reutilization for ARI. Subgroup analysis excluding hospi-
talizations of children lost to follow-up (ie, no encounters in the
6 months after hospital discharge) was also conducted. All anal-
yses were performed with SAS v9.3 (SAS Institute, Cary, North
Carolina). Pvalues < .05 were considered statistically significant.
This study was approved by the Institutional Review Board.

RESULTS

Study Cohort

A total of 632 hospitalizations experienced by 366 children with
NI who were admitted with ARl were included (Appendix Fig-
ure). Most children (66.4%) in the cohort experienced only one
hospitalization, 17.5% had two hospitalizations, 7.9% had three
hospitalizations, and 8.2% had four or more hospitalizations. The
median age at hospitalization was 5.0 years (IQR 2.8-10.5) and
most hospitalizations were for children who were male (56.6%),
white (78.3%), non-Hispanic (96.0%), and publicly insured (51.7%;
Table 1). More than one-quarter (28.6%) of hospitalizations were
for children with four or more CCCs, and in 73.4% of hospitaliza-
tions, children were technology dependent (Table 1). Baseline
respiratory support was common (46.8%), including home me-
chanical ventilation in 11.1% of hospitalizations (Table 1). Bacte-
rial pneumonia, including aspiration pneumonia, was the most
common discharge diagnosis (50.5%, Table 1).

Demographic and Clinical Characteristics
Children were discharged before return to respiratory base-
line in 30.4% of hospitalizations (Appendix Figure). Children
discharged before return to respiratory baseline were old-
er (median age 5.7 years, IQR 3.1-11.0, vs 4.9 years, IQR 2.6-
9.7; P = .04) and more likely to be privately insured (54.2% vs
43.4%; P = .04), compared with children discharged at respira-
tory baseline (Table 1). Children discharged before return to
respiratory baseline were also more likely to have a respiratory
CCC (59.9% vs 30.9%; P < .001), have a respiratory technol-
ogy dependence diagnosis code (44.8% vs 24.1%, P < .001),
and have baseline respiratory support needs on EMR review
(67.7% vs 37.7%; P < .001), compared with children discharged
at baseline (Table 1).

Children discharged before return to respiratory baseline
required significantly greater escalation in respiratory support

An Official Publication of the Society of Hospital Medicine

Discharge Before Return to Respiratory Baseline | Steuart et al

during hospitalization, compared with children discharged at
respiratory baseline, including higher rates of initiation of CPAP
or BiPAP, increased pressure settings from baseline (for home
CPAP, BiPAP, or ventilator users), and initiation of full mechani-
cal ventilation (Table 1). Hospitalizations in which children were
discharged before return to respiratory baseline were also more
likely to include ICU care than were those for children discharged
at baseline (52.1% vs 35.2%; P < .001; Table 1).

Clinical Outcomes and Utilization

Reutilization within 30 days occurred after 32.1% of hospital-
izations, with 26.1% requiring hospital readmission and 6.0%
requiring ED revisit (Table 2). There was no statistical associ-
ation in either unadjusted (Table 2) or adjusted (Table 3) anal-
ysis between children discharged before return to respiratory
baseline and 30-day all-cause hospital reutilizations, hospital
readmissions, or ED reuvisits.

In analysis of secondary outcomes, 30-day reutilization be-
cause of ARl occurred after 21.5% of hospitalizations, with
19.0% requiring hospital readmission and 2.5% requiring ED
revisit. Median hospital LOS for the cohort was 4 days (IQR 2-8;
Table 2). Hospitalizations in which children were discharged
before return to respiratory baseline were longer than in those
discharged at baseline (median 6 days, IQR 3-11, vs 4 days, IQR
2-7; P <.001; Table 2).

For hospitalizations of children discharged at respiratory
baseline, the median time to return to respiratory baseline was
3 days (IQR 1-5, complete range 0-80). In these encounters,
discharge occurred soon after return to respiratory baseline
(median 1 day, IQR 0-1.5, complete range 0-54).

In subgroup analysis excluding the 18 hospitalizations in
which children were lost to follow-up (2.8% of the total cohort),
discharge before return to respiratory baseline was not associ-
ated with 30-day all-cause hospital reutilization (Table 4).

DISCUSSION

In this retrospective cohort study, children with NI hospitalized
with ARl were frequently discharged using increased respira-
tory support from baseline. However, those discharged before
return to respiratory baseline, despite their greater clinical
complexity and acute illness severity, did not have increased
hospital reutilization, compared with children discharged at re-
spiratory baseline. Our findings suggest that discharge before
return to baseline respiratory support after ARI may be clinical-
ly appropriate in some children with NI.

With the growing emphasis on decreasing hospital costs,
concern exists that patients are being discharged from hos-
pitals “quicker and sicker,”"®? with shortening lengths of stay
and higher patient instability at discharge. Clinical instability
at discharge has been associated with adverse postdischarge
outcomes in adults with pneumonia®®?; however, studies eval-
uating discharge readiness have not examined the population
of children with NI. Our findings of no difference in reutiliza-
tion for children with NI discharged before return to respirato-
ry baseline, which would be expected to approximate one or
more clinical instabilities, contrast these concerns.
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TABLE 1. Cohort Clinical Characteristics and Hospital Course

Discharged before return Discharged at
Overall to respiratory baseline respiratory baseline
(N =632) (n=192) (n = 440) P value?
Demographics n (%) n (%) n (%)
Age in years (median, [IQR]) 5.0 (2.8,10.5) 5.7 (3.1,11.0) 4.9 (2.6,9.7) .04
Male gender 358 (56.6) 115 (59.9) 243 (55.2) .28
Race .06
White 495 (78.3) 161 (83.9) 334 (75.9)
Black 88 (13.9) 18 (9.4) 70 (15.9)
Other 49 (7.9) 13 (6.8) 36 (8.2)
Hispanic ethnicity 25 (4.0 5 (2.6) 20 (4.5) 37
Insurance type .04
Public 327 (51.7) 86 (44.8) 241 (54.8)
Private 295 (46.7) 104 (54.2) 191 (43.4)
Other 10 (16) 2 (1.0 8 (18)
Clinical Characteristics
Type of complex chronic conditions®
Neuromuscular 442 (69.9) 150 (78.1) 292 (66.4) .003
Gastrointestinal 420 (66.5) 149 (77.6) 271 (61.6) <.001
Genetic 346 (54.7) 101 (52.6) 245 (55.7) A7
Respiratory 251 (39.7) 115 (59.9) 136 (30.9) <.001
Technology dependence® 464 (73.4) 162 (84.4) 302 (68.6) <.001
Gastrointestinal 414 (65.5) 148 (77.1) 266 (60.5) <.001
Respiratory 192 (30.4) 86 (44.8) 106 (24.1) <.001
Neurologic 90 (14.2) 49 (25.5) 41 9.3) <.001
Baseline respiratory supportt <.001
None 336 (53.2) 62 (32.3) 274 (62.3)
Oxygen 122 (19.3) 43 (22.4) 79 (18.0)
CPAP/BIPAP 104 (16.4) 62 (32.3) 42 9.5
Ventilator 70 (11.1) 25 (13.0) 45 (10.2)
Acute respiratory infection (ARI) type .004
Pneumonia 319 (50.5) 90 (46.9) 229 (52.0)
Viral pneumonia/influenza 128 (20.3) 33 (17.2) 95 (21.6)
Bronchiolitis 84 (13.3) 23 (12.0) 61 (13.9
Other? 101 (16.0) 46 (24.0) 55 (12.5)
Acute lliness Severity
Increase in respiratory support by type® <.001
Initiate/increase oxygen flow or duration’ 351 (55.5) 53 (27.6) 298 (67.7)
Initiate CPAP/BiPAP 60 (9.5 31 (16.1) 29 (6.6)
Increase pressure setting(s) or duration 160 (25.3) 76 (39.6) 83 (18.9)
Initiate full ventilation 61 9.7) 32 (16.7) 30 (6.8)
ICU admission 255 (40.4) 100 (52.1) 155 (35.2) <.001

2P value was determined using chi-square or Fisher’s exact tests for categorical variables and Wilcoxon rank sum tests for continuous variables.

“Type of complex chronic conditions and technology dependence diagnostic coding categories are not mutually exclusive.

Baseline respiratory support was defined as highest level of respiratory support required by a child when well prior to hospitalization as determined by electronic medical record review.
4Other ARI diagnosis type is any nonspecific diagnosis that might reflect an acute respiratory infection (see Appendix).

¢Increased respiratory support was defined as initiation of supplemental oxygen or increase in flow rate; initiation of CPAP, BiPAP, or full ventilation or increase in baseline settings; or increased
duration per day receiving these therapies that was required by the child at any time during hospitalization.

The majority (75.7%) of hospitalizations with initiation/increase in oxygen were initiators with no baseline respiratory support.
Abbreviations: AR, acute respiratory infection; BiPAP, bilevel positive airway pressure; CPAP, continuous positive airway pressure; ICU, intensive care unit; IQR, interquartile range.

Clinicians caring for children with NI hospitalized with ARI in part because many children with NI have longer times to
may find it difficult to determine a child’s discharge readiness, return to respiratory baseline and some never return to their
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TABLE 2. Unadjusted Analysis of Outcomes

Overall

Unadjusted analysis (N =632)
Primary outcome (n, %)

30-day reutilization 203 (32.1)

30-day hospital readmission 165 (26.1)

30-day ED revisit 38 (6.0)
Secondary outcomes (n, %)

30-day reutilization for acute respiratory infection 136 (21.5)

30-day hospital readmission 120 (19.0)

30-day ED revisit 16 (2.5)
LOS in days (median, [IQR]) 4 (2,8)

Discharge Before Return to Respiratory Baseline | Steuart et al

Discharged before return to

respiratory baseline Discharged at respiratory baseline

2P value was determined using Wilcoxon rank sum testing for continuous variables and chi-square test for categorical variables.

Abbreviations: ED, emergency department; IQR, interquartile range; LOS, length of stay.

TABLE 3. Adjusted Analysis of Outcomes

Primary outcome
30-day reutilization
30-day hospital readmission
30-day ED revisit

Secondary outcome
30-day reutilization for acute respiratory infection
30-day hospital readmission
30-day ED revisit

(n=192) (n = 440) P value?
81
63 (32.8) 140 (31.8) Al
52 (27.1) 13 (25.7) .84
1 (5.7) 27 6.1)
.32
46 (24.0) 90 (20.5) 32
41 (21.4) 79 (18.0) .99
5 (2.6) " (2.5)
6 (3,11) 4 2,7 <.001
Adjusted OR? 95% Cl
0.80 0.51-1.26
0.73 0.46-1.16
1.82 0.85-3.91
0.95 0.57-1.55
0.89 0.54-1.46
b b

2Calculated using a generalized estimating equation to account for within-patient clustering and control for patient-level covariates (including age, race, ethnicity, insurance, number of complex
chronic conditions, technology dependence [gastrointestinal, neurologic, respiratory], baseline respiratory support, primary respiratory illness diagnosis, increase in respiratory support, intensive

care unit level care, and length of stay).

Unable to perform adjusted analysis for the rare outcome of ED revisit for acute respiratory infection within 30 days.

Abbreviations: ED, emergency department; OR, odds ratio; Cl, confidence interval.

TABLE 4. Subgroup Analysis Excluding Children Lost to Follow-up?

Unadjusted OR
30-day reutilization 1.04
30-day hospital readmission 1.07
30-day ED revisit 0.91

95% Cl Adjusted OR® 95% Cl
0.72-1.50 0.82 0.52-1.28
0.73-1.58 0.70 0.43-1.13
0.44-1.88 1.87 0.84-4.13

*Subgroup analysis excluded the 18 hospitalizations in which children were lost to follow-up (2.8 % of the total cohort).

bCalculated using a generalized estimating equation to account for within-patient clustering and control for patient-level covariates (including age, race, ethnicity, insurance, number of complex
chronic conditions, technology dependence [gastrointestinal, neurologic, respiratory], baseline respiratory support, primary respiratory illness diagnosis, increase in respiratory support, intensive

care unit level care, and length of stay).
Abbreviations: ED, emergency department; OR, odds ratio; Cl, confidence interval.

pre-illness baseline.? In otherwise healthy children hospitalized
with respiratory infections such as pneumonia, discharge crite-
ria typically include complete wean from respiratory support
prior to discharge.*® In our study's more complex children,
whose parents already manage respiratory support at home,
we hypothesize that discharging providers may be comfortable
with discharge when the child has certain types of increased
respiratory support compatible with home equipment, a par-
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ent skilled with monitoring the child’s respiratory status, and the
support of an experienced outpatient provider and home nurs-
ing providers. At our institution, outpatient respiratory support
weans are primarily performed by pediatric pulmonologists
and, for isolated weaning of supplemental oxygen or time us-
ing support, by parents and outpatient pediatricians.

Another important factor in determining a child’s discharge
readiness is the perspective of the child’s parent. Berry et al
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found that children whose parents believe they are not healthy
enough for discharge are more likely to experience unplanned
hospital readmissions,? signaling the role of child- and family-
specific factors in safe discharge decisions. Therefore, parents of
children with NI should be proactively involved throughout the
multidisciplinary discharge process,*? including the decision
to discharge before return to respiratory baseline. Parents have
identified ongoing provider support, opportunities to practice
home care skills, and written instructions with contingency plans
as important components of discharge readiness.? Further work
to create partnerships with these highly skilled caregivers in dis-
charge decision making and transition planning are needed to
promote safe discharge practices in this complex population.

In our study, children discharged before return to respirato-
ry baseline were more likely to be older and privately insured
compared with children discharged at respiratory baseline.
Prior studies have found that social factors including low socio-
economic status influence ED provider admissions decisions
for children with pneumonia.?’* However, the role of socioeco-
nomic factors in provider discharge decisions for children with
NI has not been assessed. These traits may also be proxy mark-
ers of other sociodemographic factors, such as parent educa-
tion level, financial hardship influencing ability to participate
in a child's care at the bedside, access to comprehensive out-
patient primary care, and availability of private home nursing.
We hypothesize that these related characteristics directly and
indirectly influence provider discharge decisions.

Discharging providers are likely more comfortable with dis-
charge prior to return to respiratory baseline when the family
has private duty nursing in the home. Home nurses can assist
families in providing increased respiratory support and recog-
nizing respiratory problems that may arise following discharge.
However, home nursing shortages are common nationwide 3"%
Low-income children, children with respiratory technology use,
and children without Medicaid have been found to have larger
gaps in home nursing availability.*'*? Further studies are need-
ed to understand the role of home nursing availability in pro-
vider discharge decisions in this population.

This study has several limitations. The retrospective design of
this study creates the potential for residual confounding; there
may be other clinical or demographic factors influencing hospital
discharge decisions that we are unable to capture using EMR
review, including parental knowledge and comfort managing
illness, quality of discharge instructions, frequency of follow-up
visits, and presence of skilled home nursing services. Categoriza-
tion of children based on respiratory support status at discharge
lends potential for misclassification of exposure; however, our
substantial interrater reliability suggests that misclassification
bias is small. This study’s primary finding indicated no difference
between exposure groups; although we may be unable to de-
tect small differences, we had sufficient power with our sample
size to detect meaningful differences in reutilization outcomes.

This study was not designed to capture outpatient time to
return to respiratory baseline; prospective studies are needed
to identify rates of return to respiratory baseline following ARI
in children with NI. We did not measure the level of respiratory
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support used by children at the time of discharge and, there-
fore, are unable to estimate the amount of respiratory support
weaning needed following discharge or the compatibility of
support with home equipment using our data. In addition, this
study focused on respiratory support modalities and, thus, did
not measure inpatient utilization of mucociliary clearance tech-
nologies that might be hypothesized to decrease the time to
return to baseline respiratory support. Next steps in evaluating
treatment of ARl include investigating the effect of mucociliary
clearance on both exposure and outcome in this population.

There may be other clinically meaningful outcomes for this
population apart from reutilization that we have not assessed
in this study, including increased respiratory support required
following discharge, primary care reutilization, healthcare
costs, or parent satisfaction with timing of and outcomes after
discharge. Finally, although our hospital has reutilization rates
for children with NI that are similar to other institutions in the
United States,* our results may not be generalizable to chil-
dren with NI hospitalized at other institutions because local
discharge processes and systems of care may be different. Pro-
spective, multicenter investigation is needed to evaluate the
clinical consequences of discharge before return to respiratory
baseline more broadly.

CONCLUSION

At our institution, approximately one-quarter of children with
NI hospitalized with ARl were discharged before return to re-
spiratory baseline, but these children were not at increased
risk of reutilization, compared with children discharged at re-
spiratory baseline. Our findings suggest that return to baseline
respiratory support might not be a necessary component of
hospital discharge criteria. In otherwise clinically stable chil-
dren with NI, discharge before return to respiratory baseline
may be reasonable if their parents are comfortable managing
respiratory support at home.
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