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BACKGROUND: Undesirable practice variation remains a major concern with the
quality of the healthcare system. While care in pediatric hospitalist systems has
been demonstrated to be efficient, neither the quality of care nor determinants
of variation in pediatric hospitalist systems are well understood.

OBJECTIVE: To measure variation in pediatric hospitalists’ reported use of com-
mon inpatient therapies, and to test the hypothesis that variation in reported use
of proven therapies is lower than variation in reported use of unproven therapies.
DESIGN AND MEASUREMENTS: We conducted a survey of pediatric hospitalists in
the US and Canada. Respondents reported their frequency of using 14 therapies
in the management of common conditions. Each therapy was determined to be
of proven or unproven effectiveness using published critical appraisals. Variation
in reported use of proven and unproven therapies was compared.

RESULTS: 67% (213/320) of surveyed individuals participated. Little variability
existed in reported use of albuterol and corticosteroids in asthma (4-6% of
respondents reported not often using them) and systemic dexamethasone in
bronchiolitis (12% of respondents reported using it more than rarely). Moderate
to high variation existed in reported use of all other therapies studied. Variation
in reported use of proven therapies was significantly less than variation in
reported use of unproven therapies (15.5 + 12.5% vs. 44.6 + 20.5%).
CONCLUSIONS: Substantial variation exists in hospitalists’ reported management
of common pediatric conditions. Variation is significantly lower for strongly
evidence-based therapies. To decrease undesirable variation in care, a stronger
evidence base for inpatient pediatric care must be built. Journal of Hospital
Medicine 2008;3:292-298. © 2008 Society of Hospital Medicine.

KEYWORDS: hospitalist, pediatric, variation, variability, evidence-based medicine,
research network.

eduction of undesirable variation in care has been a major
focus of systematic efforts to improve the quality of the
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healthcare system.'™ The emergence of “hospi-
talists,” physicians specializing in the care of hos-
pitalized patients, was spurred by a desire to
streamline care and reduce variability in hospital
management of common diseases.”® Over the
past decade, hospitalist systems have become a
leading vehicle for care delivery.*®” It remains
unclear, however, whether implementation of
hospitalist systems has lessened undesirable varia-
tion in the inpatient management of common
diseases.

While systematic reviews have found costs
and hospital length of stay to be 10-15% lower in
both pediatric and internal medicine hospitalist
systems, few studies have adequately assessed the
processes or quality of care in hospitalist sys-
tems.?? Two internal medicine studies have found
decreased mortality in hospitalist systems, but the
mechanism by which hospitalists apparently
achieved these gains is unclear.'®'' Even less is
known about care processes or quality in pediatric
hospitalist systems. Death is a rare occurrence in
pediatric ward settings, and the seven studies con-
ducted to date comparing pediatric hospitalist
and traditional systems have been universally
underpowered to detect differences in mortal-
ity.>!2"!8 There is a need to better understand care
processes as a first step in understanding and
improving quality of care in hospitalist systems."

The Pediatric Research in Inpatient Settings
(PRIS) Network was formed to improve the quality
of care for hospitalized children through colla-
borative clinical research. In this study, we sought
to study variation in the care of common pediatric
conditions among a cohort of pediatric hospital-
ists. We have previously reported that less variabil-
ity exists in hospitalists’ reported management of
inpatient conditions than in the reported manage-
ment of these same conditions by community-
based pediatricians,?® but we were concerned that
substantial undesirable variation (ie, variation in
practice due to uncertainty or unsubstantiated
local practice traditions, rather than justified vari-
ation in care based on different risks of harms or
benefits in different patients) may still exist
among hospitalists. We therefore conducted a
study: 1) to investigate variation in hospitalists’
reported use of common inpatient therapies, and
2) to test the hypothesis that greater variation
exists in hospitalists’ reported use of inpatient
therapies of unproven benefit than in those thera-
pies proven to be beneficial.

METHODS

Survey Design and Administration. In 2003, we
designed the PRIS Survey to collect data on hospi-
talists’ backgrounds, practices, and training needs,
as well as their management of common pediatric
conditions. For the current study, we chose a
priori to evaluate hospitalists’ use of 14 therapies
in the management of 4 common conditions:
asthma, bronchiolitis, gastroenteritis, and gastro-
esophageal reflux disease (GERD) (Table 1). These
four conditions were chosen for study because
they were among the top discharge diagnoses (pri-
mary and secondary) from the inpatient services
at 2 of the authors’ institutions (Children’s Hospi-
tal Boston and Children’s Hospital San Diego) dur-
ing the year before administration of the survey,
and because a discrete set of therapeutic agents
are commonly used in their management.
Respondents were asked to report the frequency
with which they used each of the 14 therapies of
interest on 5-point Likert scales (from 1=never to
5=almost always). The survey initially developed
was piloted with a small group of hospitalists and
pediatricians, and a final version incorporating
revisions was subsequently administered to all
pediatric hospitalists in the US and Canada identi-
fied through any of 3 sources: 1) the Pediatric
Research in Inpatient Settings (PRIS) list of parti-
cipants; 2) the Society for Hospital Medicine
(SHM) pediatric hospital medicine e-mail listserv;
and 3) the list of all attendees of the first national
pediatric hospitalist conference sponsored by the
Ambulatory Pediatrics Association (APA), SHM,
and American Academy of Pediatrics (AAP); this
meeting was held in San Antonio, Texas, USA in
November 2003. Individuals identified through
more than 1 of these groups were counted only
once. Potential participants were assured that
individual responses would be kept confidential,
and were e-mailed an access code to participate
in the online survey, using a secure web-based
interface; a paper-based version was also made
available to those who preferred to respond in this
manner. Regular reminder notices were sent to all
non-responders. Further details regarding PRIS
Survey recruitment and study methods have been
published previously.*

Definitions—Reference Responses and Percent
Variation. To measure variation in reported man-
agement, we first sought to determine a reference
response for each therapy of interest. Since the
evidence base for most of the therapies we
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TABLE 1
Therapies and Conditions Studied

BM] clinical evidence Study
Condition Therapy Treatment effect categorization* classification
Asthma Inhaled albuterol Beneficial Proven
Systemic corticosteroids Beneficial Proven
Inhaled ipratropium in the first 24 hours of hospitalization Beneficial Proven
Inhaled ipratropium after the first 24 hours of hospitalization Unknown effectiveness Unproven
Bronchiolitis Inhaled albuterol Unknown effectiveness Unproven
Inhaled epinephrine Unknown effectiveness Unproven
Systemic corticosteroids Unknown effectiveness Unproven
Gastroenteritis Intravenous hydration Beneficial Proven
Lactobacillus Not assessed Unproven
Ondansetron Not assessed Unproven
Gastro-Esophageal Reflux H, histamine-receptor antagonists Unknown effectiveness Unproven

Disease (GERD)
Thickened feeds
Metoclopramide
Proton-pump inhibitors

Unknown effectiveness — Likely to be beneficial
Unknown effectiveness
Unknown effectiveness

Unproven — Proven
Unproven
Unproven

Abbreviation: BMJ, British Medical Journal.

studied is weak, it was not possible to determine a
“gold standard” response for each therapy.
Instead, we sought to measure the degree of diver-
gence from a reference response for each therapy
in the following manner. First, to simplify analy-
ses, we collapsed our five-category Likert scale
into three categories (never/rarely, sometimes,
and often/almost always). We then defined the
reference response for each therapy to be “never/
rarely” or “often/almost always,” whichever of the
2 was more frequently selected by respondents;
“sometimes” was not used as a reference category,
as reporting use of a particular therapy “some-
times” indicated substantial variability even within
an individual’s own practice.

Classification of therapies as “proven” or
“unproven.” To classify each of the 14 studied
therapies as being of proven or unproven, we
used the British Medical Journal’s publication
Clinical Evidence."® We chose to use Clinical Evi-
dence as an evidence-based reference because it
provides rigorously developed, systematic analy-
ses of therapeutic management options for multi-
ple common pediatric conditions, and organizes
recommendations in a straightforward manner.
Four of the 14 therapies had been determined on
systematic review to be proven “beneficial” at the
time of study design: systemic corticosteroids,
inhaled albuterol, and ipratropium (in the first
24 h) in the care of children with asthma; and

IV hydration in the care of children with acute
gastroenteritis. The remaining 10 therapies were
either considered to be of “unknown effective-
ness” or had not been formally evaluated by
Clinical Evidence, and were hence considered
unproven for this study (Table 1). Of note, the
use of thickened feeds in the treatment of chil-
dren with GERD had been determined to be of
“unknown effectiveness” at the time of study
design, but was reclassified as “likely to be bene-
ficial” during the course of the study.

Analyses. Descriptive statistics were used to
report respondents’ demographic characteristics
and work environments, as well as variation in
their reported use of each of the 14 therapies. Var-
iation in hospitalists’ use of proven versus unpro-
ven therapies was compared using the Wilcoxon
rank sum test, as it was distributed non-normally.
For our primary analysis, the use of thickened
feeds in GERD was considered “unproven,” but a
sensitivity analysis was conducted reclassifying it
as “proven” in light of the evolving literature on
its use and its consequent reclassification in Clini-
cal Evidence.(SAS Version 9.1, Cary, NC) was used
for statistical analyses.

RESULTS
213 of the 320 individuals identified through the 3
lists of pediatric hospitalists (67%) responded to the
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survey. Of these, 198 (93%) identified themselves as
hospitalists and were therefore included. As pre-
viously reported,?® 53% of respondents were male,
55% worked in academic training environments,
and 47% had completed advanced training (fellow-
ship) beyond their core pediatric training (residency
training); respondents reported completing resi-
dency training 11 + 9 (mean, standard deviation)
years prior to the survey, and spending 176 + 72
days per year in the care of hospitalized patients.

Variation in reported management: asthma
(Figure 1, Panel A). Relatively little variation
existed in reported use of the 4 asthma therapies
studied. Only 4.4% (95% CI, 1.4-7.4%) of respon-
dents did not provide the reference response of
using inhaled albuterol often or almost always in
the care of inpatients with asthma, and only 6.0%
(2.5-9.5%) of respondents did not report using
systemic corticosteroids often or almost always.
Variation in reported use of ipratropium was
somewhat higher.

Bronchiolitis (Figure 1B). By contrast, variation
in reported use of inhaled therapies for bronchio-
litis was high, with many respondents reporting
that they often or always used inhaled albuterol or
epinephrine, while many others reported rarely or
never using them. There was 59.6% (52.4-66.8%)
variation from the reference response of often/
almost always using inhaled albuterol, and 72.2%
(65.6-78.8%) variation from the reference response
of never/rarely using inhaled epinephrine. Only
11.6% (6.9-16.3%) of respondents, however, varied
from the reference response of using dexametha-
sone more than rarely in the care of children with
bronchiolitis.

Gastroenteritis (Figure 1C). Moderate variabili-
ty existed in the reported use of the 3 studied
therapies for children hospitalized with gastroen-
teritis. 21.1% (15.1-27.1%) of respondents did not
provide the reference response of often/almost
always using IV hydration; 35.9% (28.9-42.9%) did
not provide the reference response of never or
rarely using lactobacillus; likewise, 35.9% (28.9-
42.9%) did not provide the reference response of
never or rarely using ondansetron.

Gastro-Esophageal Reflux Disease (Figure 1,
Panel D). There was moderate to high variability
in the reported management of GERD. 22.8%
(16.7-28.9%) of respondents did not provide the
reference response of often/almost always using
H2 antagonists, and 44.9% (37.6-52.2%) did not
report often/almost always using thickened feeds
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FIGURE 1. Percent variation in reported use of common inpatient thera-
pies. (T bars indicate 95% confidence intervals).
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FIGURE 2. variation in reported use of proven versus unproven therapies
(T bars indicate standard deviations).

in the care of these children. 58.3% (51.1-65.5%)
and 72.1% (65.5-78.7%) of respondents did not
provide the reference response of never/rarely
using metoclopramide and proton pump inhibi-
tors, respectively.

Proven vs. Unproven Therapies (Figure 2). Vari-
ation in reported use of therapies of unproven
benefit was significantly higher than variation in
reported use of the 4 proven therapies (albuterol,
corticosteroids, and ipratropium in the first 24 h
for asthma; IV re-hydration for gastroenteritis).
The mean variation in reported use of unproven
therapies was 44.6 + 20.5%, compared with 15.5 +
12.5% variation in reported use of therapies of
proven benefit (p = 0.02).

As a sensitivity analysis, the use of thickened
feeds as a therapy for GERD was re-categorized as
“proven” and the above analysis repeated, for the
reasons outlined in the methods section. This did
not alter the identified relationship between vari-
ability and the evidence base fundamentally; hos-
pitalists’ reported variation in use of therapies of
unproven benefit in this sensitivity analysis was
44.6 £+ 21.7%, compared with 21.4 + 17.0% varia-
tion in reported use of proven therapies (p =
0.05).

DISCUSSION

Substantial variation exists in the inpatient man-
agement of common pediatric diseases. Although
we have previously found less reported variability
in pediatric hospitalists’ practices than in those
of community-based pediatricians,”® the current
study demonstrates a high degree of reported vari-
ation even among a cohort of inpatient specialists.
Importantly, however, reported variation was
found to be significantly less for those inpatient
therapies supported by a robust evidence base.

Bronchiolitis, gastroenteritis, asthma, and GERD
are extremely common causes of pediatric hospi-
talization throughout the developed world.?'**
Our finding of high reported variability in the rou-
tine care of all of these conditions except asthma
is concerning, as it suggests that experts do not
agree on how to manage children hospitalized
with even the most common childhood diseases.
While we hypothesized that there would be some
variation in the use of therapies whose benefit
has not been well established, the high degree of
variation observed is of concern because it indi-
cates that an insufficient evidentiary base exists
to support much of our day-to-day practice. Some
variation in practice in response to differing
clinical presentations is both expected and desira-
ble, but it is remarkable that variance in practice
was significantly less for the most evidence-based
therapies than for those grounded less firmly
in science, suggesting that the variation identi-
fied here is not “justifiable” variation based on
appropriate responses to atypical clinical presen-
tations, but uncertainty in the absence of clear
data. Such undesired variability may decrease sys-
tem reliability (introducing avoidable opportunity
for error),?® and lead to under-use of needed thera-
pies as well as overuse of unnecessary therapies.

Our work extends prior research that has iden-
tified wide variation in patterns of hospital admis-
sion, use of hospital resources, and processes of
inpatient care,>* by documenting reported vari-
ation in the use of common inpatient therapies.
Rates of hospital admission may vary by as much
as 7-fold across regions.*® Our study demonstrates
that wide variation exists not only in admission
rates, but in reported inpatient care processes
for some of the most common diseases seen in
pediatric hospitals. Our study also supports the
hypothesis that variation in care may be driven
by gaps in knowledge.** Among hospitalists, we
found the strength of the evidence base to be a
major determinant of reported variability.

Our study has several limitations. First, the data
presented here are derived from provider self-
reports, which may not fully reflect actual practice.
In the case of the few proven therapies studied,
reporting bias could lead to an over-reporting of
adherence to evidence-based standards of care.
Like our study, however, prior studies have found
that hospital-based providers fairly consistently
comply with evidence-based practice recommenda-
tions for acute asthma care,*** supporting our
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finding that variation in acute asthma care (which
represented 3 of our 4 proven therapies) is low in
this setting.

Another limitation is that classifications of
therapies as “proven” or “unproven”’ change as the
evidence base evolves. Of particular relevance to
this study, the use of thickened feeds as a therapy
for GERD, originally classified as being of “unknown
effectiveness,” was reclassified by Clinical Evidence
during the course of the study as “likely to be bene-
ficial.” The relationship we identified between pro-
ven therapies and degree of variability in care did
not change when we conducted a sensitivity ana-
lysis re-categorizing this therapy as “proven,” but
precisely quantifying variation is complicated by
continuous changes in the state of the evidence.

Pediatric hospitalist systems have been found
consistently to improve the efficiency of care,” yet
this study suggests that considerable variation in
hospitalists’ management of key conditions remains.
The Pediatric Research in Inpatient Settings (PRIS)
Network was formed in 2002 to improve the care of
hospitalized children and the quality of inpatient
practice by developing an evidence base for inpati-
ent pediatric care. Ongoing multi-center research
efforts through PRIS and other research networks are
beginning to critically evaluate therapies used in the
management of common pediatric conditions. Rig-
orous studies of the processes and outcomes of pedi-
atric hospital care will inform inpatient pediatric
practice, and ultimately improve the care of hospita-
lized children. The current study strongly affirms the
urgent need to establish such an evidence base.
Without data to inform optimal care, efforts to
reduce undesirable variation in care and improve
care quality cannot be fully realized.
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