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Comparing Patterns of Care for Febrile Infants at
Community and University-Affiliated Hospitals
Rachel Cane, MD, PhD,a Ellen Kerns, MPH, CPH,b,c Lauren Maskin, MD,b,c Beth Natt, MD, MPH,d Lisa Sieczkowski, MD,b,c Eric Biondi, MD, MSBA,a
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A B S T R A C T OBJECTIVES: Most children in the United States receive treatment in community hospitals, but
descriptions of clinical practice patterns in pediatric care in this setting are lacking. Our objectives
were to compare clinical practice patterns primarily between community and university-affiliated
hospitals and secondarily by number of pediatric beds before and during participation in a national
practice standardization project.

METHODS: We performed a retrospective secondary analysis on data from 126 hospitals that
participated in the American Academy of Pediatrics’ Value in Inpatient Pediatrics Reducing
Excessive Variability in the Infant Sepsis Evaluation project, a national quality improvement project
conducted to improve care for well-appearing febrile infants aged 7 to 60 days. Four use measures
were compared by hospital type and by number of non-ICU pediatric beds.

RESULTS: There were no differences between community and university-affiliated hospitals in the
odds of hospital admission, average length of stay, or odds of cerebrospinal fluid culture. The odds of
chest radiograph at community hospitals were higher only during the baseline period. There were
no differences by number of pediatric beds in odds of admission or average length of stay. For
hospitals with #30 pediatric beds, the odds of chest radiograph were higher and the odds of
cerebrospinal fluid culture were lower compared with hospitals.50 beds during both study periods.

CONCLUSIONS: In many key aspects, care for febrile infants does not differ between community
and university-affiliated hospitals. Clinical practice may differ more by number of pediatric beds.
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Most hospitalized children in the United
States receive treatment in community
hospitals,1 but the practice patterns and use
of pediatric care across the diverse range
of community hospital settings are not well
understood,2 particularly with regard to
how they compare with practice at
university-affiliated children’s centers.
The majority of research and quality
improvement (QI) initiatives in pediatric
inpatient care derive from freestanding
children’s hospitals,3,4 which represent less
than one-third of hospitalized children.1

Meanwhile, pediatric care is increasingly
becoming regionalized.5–7 Many community
hospitals have closed their pediatric
inpatient units,8 and the number of
inpatient pediatric beds has decreased
disproportionately in rural and more
geographically isolated states.9 University-
affiliated children’s hospitals may be better
equipped to manage pediatric patients
with critical or complex illnesses,10 but
many pediatric patients with common
presentations may be well served in a
community hospital setting, especially given
the risks and costs of transfers for patients,
families, and health care systems.5,11–13

Assessing the impact of regionalization
in pediatric care requires adequate
characterization of the care delivered to
pediatric patients in community hospital
settings. The term “community hospital” is
not precise, however, and we currently lack
a consistent way to define the types of
hospitals that care for pediatric
patients.14–17 The consensus definition of
community hospital as general,
nonuniversity, or nonchildren’s does not
adequately reflect the variety of hospital
settings that deliver care to pediatric
patients.18 Moreover, key distinctions
pertaining to pediatric care are not
captured by categories in administrative
databases.1,17 McDaniel17 has therefore
called for a new way to define hospital
settings through pediatric-specific services
provided to characterize care delivered in
limited pediatric-specific resource settings.

Fever without an obvious source in an
otherwise well-appearing infant is a
common reason for evaluation and
management in all hospital settings with

pediatric patients.19,20 Although most infants
presenting with fever likely have a self-
limited viral process, young infants are at
high risk for serious bacterial infection
such as meningitis, bacteremia, and urinary
tract infection.19–21 Diagnostic evaluation for
febrile infants therefore often includes
urine, blood, and cerebrospinal fluid (CSF)
testing, as well as hospitalized observation.
Although guidelines exist for the evaluation
and management of febrile infants, their
recommendations differ regarding risk
stratification, extent of testing, and need for
empirical antibiotics and hospitalization,
and researchers conducting previous
studies have found variable implementation
of these guidelines in clinical practice.21,22

Little is known, however, about how these
substantial differences in practice may vary
among different hospital settings.

The primary aim of this study is to compare
clinical practice patterns in the care of
febrile infants between self-identified
community and university-affiliated
hospitals before and during participation in
a national practice standardization project.
The secondary aim is to compare clinical
practice patterns for febrile infants among
hospitals by the number of pediatric beds
as a measure of pediatric-specific
resources. The American Academy of
Pediatrics’ Value in Inpatient Pediatrics
Network comprises .270 hospitals that
participate in multisite QI and practice
standardization projects.20,23–27 The Value in
Inpatient Pediatrics Network’s Reducing
Excessive Variability in the Infant Sepsis
Evaluation (REVISE) project, designed to
improve care for well-appearing febrile
infants, included.120 hospitals, nearly half
of which self-identified as community
hospitals rather than university affiliated.20

With this study, we use the REVISE data to
present a comparison of clinical practice
patterns for pediatric patients at
community and university-affiliated
hospitals on a national scale.

METHODS

We performed a retrospective secondary
analysis on data from 126 hospitals that
participated in the REVISE project (Fig 1) to
compare practice patterns at community
and university-affiliated hospitals and

among hospitals by number of pediatric
beds.

The REVISE Intervention

Project REVISE was a national QI initiative
designed to standardize care and improve
adherence to evidence-based management
practices in the care of well-appearing
infants 7 to 60 days of age presenting to an
emergency department (ED) with fever of an
unknown source.20 Individual participating
sites paid an enrollment fee and collected
12 monthly cycles (September 2015 to
August 2016) of retrospective baseline data
and 12 monthly cycles (from December
2016 to November 2017) of implementation
data. Each site was provided a “change
package” of materials that included live
webinars, the evidence behind best
practices, QI education, a mobile app
(PedsGuide),28 clinical algorithms, order
sets, dedicated coaching, and a centralized
data collection tool.

Data Sources

Project REVISE collected self-reported, site-
level data (eg, hospital type, number of non-
ICU pediatric beds, geographical location,
etc) via preproject surveys completed by
each participating site and patient-level
data (eg, age, sex, disposition, length of
stay, etc) during the baseline and
implementation phases of the project.
Patients included were well-appearing
infants ages 7 to 60 days with fever without
an obvious source, evaluated in that site’s
ED or directly admitted from an outpatient
setting, and discharged from that site’s ED
or inpatient unit. Fever could be reported
from home or documented in a medical
setting. Infants were excluded if they (1)
were not well appearing on presentation (as
documented by terms such as “toxic,”
“ill-appearing,” “lethargic,” or “sick-
appearing”), (2) had comorbid conditions
predisposing to severe or recurrent
bacterial illness, including genetic,
congenital, chromosomal, neuromuscular,
or neurodevelopmental abnormalities, (3)
had an obvious source of infection such as
bronchiolitis or cellulitis, or (4) were
transferred to or from another inpatient
setting. Patient-level data were obtained
through chart review at each site and
entered by site leads into a centralized data
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collection tool. Submissions were limited to
the first 20 patients seen each month to
minimize chart review burden for the local
site teams and to ensure that larger sites
were not overrepresented. We used these
2 sources of data for our secondary
analysis.

Measures

We compared 4 use measures that have
previously been demonstrated to vary
substantially in clinical practice21,22: hospital
admission, length of stay, chest radiograph
in the first 24 hours, and the obtainment of
a CSF culture, representing the clinical
decision to perform a lumbar puncture (LP).
All measures were recorded in the chart
review process dichotomously as having or
having not been done except for length of
stay, which was recorded in hours. Other
patient characteristic data included patient
age (7–30 vs 31–60 days), sex (male versus
female), documented respiratory symptoms
within 24 hours of arrival (yes versus no),
and presence of abnormal laboratory values
(blood white cell count, with or without
differential, or C-reactive protein, or
procalcitonin, or CSF white cell count; yes
versus no). Site characteristics of interest in
this analysis were self-reported hospital
type (community versus university
affiliated) and number of nonnewborn, non-
ICU pediatric beds from 4 ranges
(#10, 11–30, 31–50, or .50), using a
similar approach to the Healthcare Cost
and Utilization Project’s method of defining
hospital bed size.29

Analysis

All measures were compared at the
encounter level across patient
demographics, patient presentation, study
period, and hospital characteristics. Length
of stay was compared by using the Kruskal-
Wallis rank sum test, and all other
measures were compared by using x2 tests
for association. Aggregate variation in each
measure across sites was compared
graphically by study period, first by hospital
type and then by number of pediatric beds.
Length of stay was compared separately by
hospital type and number of pediatric beds
by using generalized linear modeling with a
g distribution. Adjusted length of stay was
also compared separately by using mixed-
effect modeling using a g distribution with
fixed-effect terms for patient age, sex,
history of respiratory symptoms, and
presence of abnormal laboratory values and
a random intercept for site. Crude odds of
the other measures were compared by
using logistic regression. Adjusted odds of
other measures were compared by using
mixed-effect logistic regression with fixed-
effect terms for patient age, sex, history of
respiratory symptoms, and presence of
abnormal laboratory values and a random
intercept for site. All analyses were
conducted by using R version 3.6.4 (R Core
Team, Vienna, Austria).

RESULTS

Of the 126 hospitals who participated in
REVISE, 52 (41%) self-identified as
community hospitals and 74 (59%) as

university affiliated. Of all participating
hospitals, 6 (5%) had #10 non-ICU pediatric
beds, 44 (35%) had 11 to 30 pediatric beds,
20 (16%) had 31 to 50 pediatric beds, and 56
(44%) had .50 pediatric beds. The
geographic distribution of participating
sites by a combination of both hospital type
(community or university affiliated) and
number of pediatric beds are shown in
Figure 1. Of all community hospitals, 5 (10%)
had #10 pediatric beds, 32 (61%) had 11 to
30 pediatric beds, 5 (10%) had 31 to
50 pediatric beds, and 10 (19%) had
.50 pediatric beds. Of all university-
affiliated hospitals, 1 (1%) had
#10 pediatric beds, 12 (16%) had 11 to
30 pediatric beds, 15 (20%) had 31 to
50 pediatric beds, and 46 (62%) had
.50 pediatric beds. Of the total
20 786 patients included in the study, 6711
(32%) were seen in community hospitals
and 14 075 (68%) in university-affiliated
hospitals. Of all patients, 262 (1%) were
seen in hospitals with #10 pediatric beds,
3934 (19%) in hospitals with 11 to
30 pediatric beds, 2966 (14%) in hospitals
with 31 to 50 pediatric beds, and 13 624
(66%) in hospitals with .50 pediatric beds.
The baseline characteristics of all patients
and use of the primary metrics by site-level
and patient-level factors are shown in
Table 1.

There was no difference in the age- and sex-
adjusted odds of invasive bacterial infection
(defined as bacteremia or bacterial
meningitis) between the 2 hospital types at

FIGURE 1 Sites participating in the REVISE project. Shown is the geographical distribution of participating sites by hospital type (community
versus university affiliated) and number of pediatric beds.
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baseline (odds ratio [OR]: 1.00; 95%
confidence interval [CI]: 0.7–1.3) or during
implementation (OR: 0.97; 95% CI: 0.7–1.3).
Aggregate variation in the 4 use measures
by hospital type before and during
implementation are shown in Fig 2A. ORs for
each bivariate measure and difference in
average length of stay by hospital type are
shown in Fig 2B. There were no significant
differences in the adjusted ORs of admission
or CSF culture or in average length of stay
by hospital type during the baseline or
implementation periods. During the
baseline period, febrile infants seen in
community hospitals were more likely to
receive a chest radiograph than those seen
in university-affiliated hospitals (adjusted
OR: 1.8; 95% CI: 1.2–2.7). However, during

implementation, no significant difference was
noted (adjusted OR: 1.4; 95% CI: 1.0–2.1).

There was no difference in the age- and sex-
adjusted odds of invasive bacterial infection
between hospitals with different numbers of
pediatric beds either at baseline (#10:
1.17 [95% CI: 0.47–2.92]; 11–30: 0.87 [95% CI:
0.62–1.21]; 31–50: 0.65 [95% CI: 0.42–1.01]) or
during implementation (#10: 0.55 [95% CI:
0.13–2.35]; 11–30: 0.78 [95% CI: 0.53–1.13];
31–50: 1.23 [95% CI: 0.84–1.79]). Aggregate
variation in the 4 use measures by number
of pediatric beds before and during
implementation is shown in Fig 3A. ORs for
each bivariate measure and difference in
average length of stay by number of pediatric
beds are shown in Fig 3B. The adjusted odds

of admission and average length of stay did
not vary by number of pediatric beds either
at baseline or during implementation. There
were some notable differences in use of
chest radiographs and obtainment of CSF
culture. Febrile infants seen at hospitals with
#30 pediatric beds were significantly more
likely to receive a chest radiograph in the
first 24 hours after presentation both during
the baseline period (#10 OR: 8.91 [95% CI:
3.38–23.5]; 10–30 OR: 2.36 [95% CI: 1.53–3.63])
and implementation (#10 OR: 3.84 [95% CI:
1.53–9.64]; 10–30 OR: 1.69 [95% CI:
1.12–2.54]), and significantly less likely to
have a CSF culture obtained during baseline
(#10 OR: 0.22 [95% CI: 0.11–0.45]; 11–30 OR:
0.56 [95% CI: 0.41–0.76]) and implementation
(#10 OR: 0.33 [95% CI: 0.14–0.76]; 11–30 OR:

TABLE 1 Baseline Patient Characteristics and Use of Primary Metrics by Site-Level and Patient-Level Factors

Total Patients CXR Within 24 h CSF Culture Obtained Patient Admitted Median LOS, h

n (%) Patients, n (%) x2 P Patients, n (%) x2 P Patients, n (%) x2 P Median (IQR) KW P

Total 20 786 (100) 4826 (23) — 11 972 (58) — 13 996 (67) — 39 (53) —

Site-level factors

Hospital type ,.001

Community 6711 (32) 6711 (32) — 3678 (55) — 4360 (65) — 35 (50)

University affiliated 14 075 (68) 14 075 (68) ,.001 8294 (59) ,.001 9636 (68) ,.0001 43 (57)

Pediatric beds .768

#10 262 (1) 135 (52) — 89 (34) — 161 (61) — 27 (61)

11–30 3934 (19) 1263 (32) — 1888 (48) — 2557 (65) — 35 (55)

31–50 2966 (14) 741 (25) — 1856 (63) — 2051 (69) — 38 (53)

.50 13 624 (66) 2687 (20) ,.001 8139 (60) ,.001 9227 (68) ,.001 39 (53)

Study period ,.001

Intervention 10 148 (49) 2136 (21) — 5354 (53) — 6517 (64) — 38 (53)

Baseline 10 638 (51) 2690 (25) ,.001 6618 (62) ,.001 7479 (70) ,.001 39 (54)

Patient-level factors

Age group, d ,.001

7–30 7974 (38) 1735 (22) — 6445 (81) — 7331 (92) — 49 (24)

31–60 12 812 (62) 3091 (24) ,0.001 5527 (53) ,.001 6665 (52) ,.001 18 (46)

Sex .013

Male 11 592 (56) 2709 (23) — 6744 (58) — 7824 (67) — 39 (54)

Female 9194 (44) 2117 (23) .571 5228 (57) .059 6172 (67) .589 39 (52)

Respiratory symptomsa ,.001

Yes 6783 (33) 2838 (42) — 3396 (50) — 4147 (61) — 33 (50)

No 14 003 1988 (14) .571 8576 (61) ,.001 9849 (70) ,.001 41 (55)

Abnormal laboratory valuesb ,.001

Yes 7221 (35) 1797 (25) — 5483 (76) — 6205 (86) — 48 (29)

No 13 565 (65) 3029 (22) ,0.001 6489 (48) ,.001 7791 ,.001 28 (59)

CXR, chest radiograph; KW, Kruskal-Wallis rank sum test; —, not applicable.
a Respiratory symptoms documented within 24 h of arrival.
b Normal laboratory value ranges were defined as: white blood cell count 5–15 000 cells per mm3, differential with absolute band count ,1500 cells per mm3 or band
cell/neutrophil ratio ,0.2, C-reactive protein and procalcitonin per individual institution ranges. CSF white cell count #8 cells per mm3 or negative Gram-stain.
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0.56 [95% CI: 0.39–0.80]) than those seen at
hospitals with .50 pediatric beds.

DISCUSSION

As pediatric care becomes more
regionalized, questions of appropriate
patient placement become increasingly
important for health care systems. Our
findings indicate that whereas care for
febrile infants does not differ significantly in
many key aspects between self-identified
community and university-affiliated
hospitals, clinical practice patterns do
appear to differ more by number of
pediatric beds. These results have
implications both for understanding the
factors that contribute to differences
in clinical practice and for characterizing
the diversity of hospital settings in which
pediatric care is delivered.

First, our findings suggest that clinical
practice for a common pediatric

presentation such as the febrile infant may
differ partly on the basis of the extent and
availability of pediatric-specific resources.
Designated beds for pediatric patients are an
important pediatric-specific resource and
likely to correspond with other pediatric
capacities. The availability of personnel with
pediatric training and experience, as well as
pediatric-specific facilities, equipment,
clinical support services, protocols,
information technology, and administrative
structures, may shape clinical practices in
different settings. The number of pediatric
beds in a hospital may also correspond to
some degree with its pediatric patient
volume.30 In previous studies, researchers
have reported associations between
pediatric intensive care or surgical volumes
and clinical outcomes.31,32 Further studies are
needed to examine the roles that pediatric-
specific resources and pediatric patient
volume may play in clinical practice variation.

Second, our findings underscore the
challenges in characterizing the diversity of
hospitals with pediatric patients and
suggest how we may begin to build a
definition based on pediatric-specific
resources.14–17 Project REVISE distinguished
between community and university-affiliated
hospitals, employing a common definition of
community hospital as a nonteaching
institution. In previous systematic studies,
authors have used categories from
administrative databases, such as general
versus freestanding children’s hospitals1

and academic medical center, teaching,
community, and specialty hospitals,5 or a
consensus definition of community hospitals
as general, nonuniversity, or nonchildren’s.18

This lack of uniformity makes comparisons
between studies challenging. Moreover, the
term community hospital may include a
diversity of institutions, differing in size,
governance, infrastructure, and geography,

FIGURE 2 Differences in use measures by hospital type (community versus university affiliated). A, Crude distribution revealing median (horizontal
line) and interquartile range (edges of the box). B, Adjusted odds of use and difference in length of stay (LOS). The vertical dashed line is
the value for the reference group (university-affiliated hospitals). When CI bars cross the vertical dashed line, the OR does not attain
statistical significance. CXR, chest radiograph. a OR: 1.8 (95% CI: 1.2–2.7).
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as well as in pediatric-specific resources.14 A
consistent taxonomy of hospital types is
needed if we are to assess the nature of
pediatric care outside of major children’s
centers and promote research and QI
initiatives in these settings.2,17 With this
study, we suggest that metrics such as
number of pediatric beds reflecting
pediatric-specific resources may better
capture differences in practice and
contribute to a method of defining
hospital settings on the basis of services
provided, as envisioned by McDaniel17.

Although practice patterns did not differ
significantly for most measures, there are
some notable exceptions. During the
baseline period, febrile infants seen in both
community hospitals and hospitals with
#30 pediatric beds were significantly more

likely to receive a chest radiograph than
those seen at university-affiliated hospitals
or hospitals with .50 pediatric beds,
even when adjusting for the presence
of respiratory symptoms. During the
intervention phase of REVISE, the odds of
obtaining a chest radiograph were no
longer significantly higher at community
hospitals, and the ratio of odds between
hospitals with ,10 pediatric beds and
.50 pediatric beds decreased by 50%.

Even with measures that revealed
significant difference, practice patterns at
all sites became more similar to each other
during the QI project implementation. This
finding replicates and expands on the trend
found by Byington et al,33 in which clinical
practice variation among community
hospital sites and a tertiary care

children’s hospital in the Intermountain
Healthcare system was reduced through
implementation of a care process model.

One of the strengths of this study is that
we incorporated data from 126 hospital
sites in 38 states, making this the largest
and most generalizable study to date
examining patterns of pediatric care
between community and university-affiliated
hospitals. Additionally, participating
hospitals varied widely in the number of
pediatric beds (see Table 1), allowing data
from many sites with small pediatric patient
volumes to be included in the analysis.
Finally, a focus on the care of febrile
infants may be particularly well suited to
investigating differences in clinical practice
as significant interhospital variation in the
management of febrile infants has

FIGURE 3 Differences in use measures by number of pediatric beds. A, Crude distribution revealing median (horizontal line) and interquartile
range (edges of the box). B, Adjusted odds of use and difference in length of stay (LOS). The vertical dashed line is the value for the
reference group (.50 beds). When CI bars cross the vertical dashed line, the OR does not attain statistical significance. CXR, chest
radiograph. a OR: 8.91 (95% CI: 3.38–23.5). b OR: 2.36 (95% CI: 1.53–3.63). c OR: 3.84 (95% CI: 1.53–9.64). d OR: 1.69 (95% CI: 1.12–2.54). e OR:
0.22 (95% CI: 0.11–0.45). f OR: 0.56 (95% CI: 0.41–0.76). g OR: 0.33 (95% CI: 0.14–0.76). h OR: 0.56 (95% CI: 0.39–0.80).
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previously been demonstrated, without
substantial differences in outcomes.21

This study does have several limitations.
First, it is a secondary analysis of a data set
that includes limited patient-level
information; consequently, we were unable
to adjust for all potentially relevant clinical
variables. Absent covariates such as
severity of illness and patient complexity
may act as unmeasured confounders to
affect our findings. Variation in the
recognition or definition of characteristics
such as well-appearing, presence of fever,
and respiratory symptoms may be a source
of residual confounding. Moreover, we were
not able to control for appropriate use of all
use measures, such as whether CSF
cultures were obtained only in infants
determined to be high risk for bacterial
infection. Second, our hospital sample
derives from voluntary participation in a
national QI initiative. Although efforts were
made to recruit broadly and facilitate
participation for community sites not
routinely engaged in academic projects, this
selection bias may make our findings less
representative of pediatric care nationally.
Third, our patient population was selected
in part via convenience sampling, with
inclusion limited to the first 20 infants seen

at each site per month. Fourth, the
obtainment of a CSF culture was used as a
proxy for the decision to perform an LP,
which did not capture patients for whom an
LP was attempted unsuccessfully. Fifth,
participating sites self-identified as
community or university affiliated, which
allowed for possible inconsistent
categorization of hospital type. Sixth, the
categorization of hospitals by number of
non-ICU pediatric beds was done a priori
with arbitrary cutoffs; future studies would
benefit from collecting information on the
number of pediatric beds as a continuous
rather than categorical variable. In addition,
we lack information about the relationship
between the number of pediatric beds and
other pediatric-specific resources or actual
pediatric patient volume at each site. Finally,
the data were collected by project
participants at each hospital site, and
although they received training on data
collection and entry, it was not possible to
perform automated quality checks or
assess interrater reliability.

CONCLUSIONS

In this national study of .20 000 well-
appearing febrile infants 7 to 60 days of age
managed at 126 different centers, there

were no significant differences between
community and university-affiliated
hospitals in the odds of admission or
CSF testing or in average length of stay.
There was no difference in the use of
chest radiograph during implementation
of a national QI initiative. The odds of
chest radiograph were higher and the
odds of CSF culture obtainment were
lower at hospitals with #10 and 11 to
30 pediatric beds compared with hospitals
with .50 pediatric beds during both
study periods. Our findings indicate that
although, in many aspects, care for febrile
infants does not differ significantly between
community and university-affiliated
hospitals, clinical practice patterns do
appear to differ more by number of
pediatric beds. This finding suggests that
measures of pediatric-specific resources
may be associated with differences in
practice and contribute to a method of
defining hospital settings on the basis of
services provided.
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