








received a quick reference card

with the asthma scoring system.
Two of the investigators (T.A.W.,
N.T.H.) presented the pathway to
community ED providers at physician
staff meetings to familiarize them
with the pathway. One investigator
(N.T.H.) worked with the community
ED pharmacist to ensure availability
and proper dosing of medications in
the order sets. The lead investigator
(T.A.W.) also met with information
technology (IT) in the community
ED to assist in incorporating the
pathway into their order sets. The
community ED implemented the
pathway in August 2013. After
pathway implementation, nurses
received additional training on the
asthma scoring system at annual
skills days (September 2013 and
2014). In March 2014, we surveyed
community ED staff for feedback on
the pathway. We presented survey
results and preliminary outcome
measures to ED physicians in May
2014. Table 2 shows the timeline for
events leading up to and following
pathway implementation.

To find eligible patients, we
reviewed all charts of children

ages 2 to 17 years who presented
to the community ED. In their

EHR, providers enter a clinical
impression after initial evaluation
and before discharge diagnosis. We
included patients in our analyses if
the provider documented a clinical
impression of “wheezing,” “asthma,”
or “bronchospasm.” We found that
the chief complaint was not sensitive,
and International Classification

of Diseases, Ninth Revision codes
for discharge diagnoses were not
specific, often including asthma

or wheezing even if the patient
presented to the community

ED for a complaint that was not
asthma-related and the child had no
respiratory findings on examination.
Using the clinical impression gave
us the most accurate representation
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TABLE 2 Calendar of Events for Implementation of the Pediatric Asthma Pathway

Year Month Event

2012 August Introductory meeting with GED nursing
November Introductory meeting with CED providers

2013 February CED nursing training begins
April Meeting with CED IT
May Meeting with CED pharmacy
June Preimplementation meeting with all GED stakeholders
August Pathway “live”
September Continued CED nursing education

2014 March CED staff survey about pathway
May Preliminary results presented to CED providers
September Continued CED nursing education

CED, community emergency department.

of patients for whom the pathway
would be relevant.

We reviewed charts of patients

12 months before pathway
implementation (August 2012-July
2013) and 19 months after pathway
implementation (August 2013-
February 2015).

Process measures included the
proportion of children who had

an asthma score recorded, the
proportion who received steroids,
and for those who received steroids,
time from triage arrival to steroid
administration. The outcome
measure was the proportion of
children who needed transfer for
additional care. As a balancing
measure, we examined the
proportion of patients with asthma-
related visits to the community

ED within 7 days of the patient’s
initial ED visit. A return visit was
considered asthma-related if the
clinical impression contained the
words asthma, bronchospasm, or
wheezing, mirroring criteria for
inclusion of the initial ED visit.

Our primary statistical analyses
were based on statistical process
control methods to demonstrate
changes in our process and outcome
measures over time.2* We set control
limits at 3 standard deviations

from the mean and used standard
criteria to determine special cause

variation.2> To analyze return visits,
we compared proportions before and
after the intervention by using the

¥ test. Our secondary analyses included
calculation of odds ratios (ORs) and

P values based on the y? test for
proportions and P values based on
the 2-tailed ¢ test for time analyses.

A P value of <.05 was considered
significant.

There were 724 patients included
(4.4% of all visits by patients aged
2-17 years), 289 during the baseline
period and 435 after pathway
implementation. Overall, 64% of
patients were assigned an asthma
score after pathway implementation.
During the baseline period, 60% of
patients received steroids during
their ED visit, compared with 76%
after pathway implementation (OR
2.2; 95% confidence interval, 1.6-3.0;
P <.0001). The proportion of patients
who received steroids over time is
shown in Fig 2. A significant shift

in the centerline was noted in the
p-chart during the implementation
period, with a special cause variation
noted in April 2014 (>9 points
above the baseline centerline).

After pathway implementation, the
mean time to steroids decreased
significantly, from 196 minutes

to 105 minutes (P =.00001). A
significant shift in the centerline

was noted in the X-bar chart (Fig 3)
during the implementation period,
with a special cause variation noted
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FIGURE 2

Proportion of asthma patients (ages 2—17 years) receiving steroids during the baseline and
implementation periods at the community emergency department. LCL, lower control limit; P bar,
centerline for proportion; UCL, upper control limit.

8B WB YU 54
Month

81U WU US

UCL=Upper Control Limit, LCL=Lower Control Limit, X bar=center line for mean

Baseline Implementation
400- :
1
ucL
1
300 i
1
1
i
0 i
s 200 !
=
=
100 |
0.
812 MA2 213 503 813 143 204 514 8/14 T/14  2/15
Month
FIGURE 3

Mean time to steroid administration for asthma patients (ages 2—17 years) during the baseline and

implementation periods at the community emergency department. X bar, centerline for mean.

in April 2014 (>9 points below the
baseline centerline). Significantly
fewer patients needed transfer for
additional care after the pathway was
implemented (10% compared with

14% during the baseline period) (OR
0.63; 95% confidence interval, 0.40-
0.99; P =.046). A significant shift

in the centerline was noted in the
p-chart during the implementation

period, with a special cause noted in
February 2015 (>9 points of

data below the baseline centerline)
(Fig 4).

There were no significant differences
in return rates for patients seen
during the baseline period and those
seen after pathway implementation
(2.8% vs 1.1%, P =.12).

We formed a partnership between
our tertiary care pediatric ED and
a community ED to improve the
emergency care of children with
asthma by using an evidence-based
asthma pathway adapted from

the tertiary institution. After they
implemented our pediatric asthma
pathway, more children in their ED
received steroids, time to steroid
administration was shortened, and
fewer children needed transfer for
additional care.

Participation of staff from multiple
disciplines in the community ED
(nursing, pharmacy, respiratory
therapy, IT) was key to the success
of this partnership. Involving all
members of the health care team
gave us valuable insight into patient
care in the community ED and
increased buy-in from the providers
there. However, differences in
charting practices and EHR systems,
as well as distance between

tertiary and community clinical
environments, made doing a quality
improvement initiative at a separate
site difficult.

We found 1 study that addressed
improving the care of emergency
pediatric patients via outreach to
a community ED.2% A pediatric ED
in Australia studied a partnership
with 1 of their general EDs.
Interventions included construction
of a pediatric-specific treatment
area, appointment of a physician
and nurse in the general ED to
provide pediatric education and
training, and development and
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implementation of pediatric practice
guidelines for common conditions.
They documented improvements

in clinical care (increased vital sign
documentation, pain control, and
adherence to asthma guidelines),
parent satisfaction, and staff
satisfaction in caring for children at
the general ED after the partnership
was formed. We found no similar
studies in the United States or
elsewhere.

Evidence for the use of practice
guidelines for the emergency care of
children with asthma is strong. Two
separate studies found increased
steroid administration, decreased
time to steroids, and decreased
hospitalization rates in children with
asthma who were treated according
to an asthma pathway.1>16 At our
institution, a nurse-initiated asthma
pathway also resulted in decreased
time to steroid administration

and fewer hospital admissions
(unpublished data).

Although these studies demonstrate
how pediatric asthma pathways

can improve emergency care for
children with asthma, they took place
in academic or pediatric centers.

In contrast, the overwhelming
majority of children who visit an ED
in the United States are not treated
at academic pediatric specialty
hospitals. Evidence from physician
surveys shows that clinical pathways
are well received by providers in
general EDs.2728 However, many
community EDs report barriers

to successful implementation of
pediatric pathways, including limited
educational resources, lack of an ED
champion health care provider with
pediatric expertise, lack of pediatric-
specific quality improvement plans,
and lack of appropriate pediatric
training for nurses and physicians.13
The American Academy of Pediatrics
and the American College of
Emergency Physicians support
networking education and training
to improve the emergency care of
children.?° The American Academy
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Proportion of asthma patients (ages 2—17 years) transferred during the baseline and implementation
periods at the community emergency department. P bar, centerline for proportion.

of Pediatrics, the American College
of Emergency Physicians, and the
Institute of Medicine have also
emphasized the need for quality
improvement measures and research
in pediatric emergency care.2930
Reaching out to community EDs

via shared pathways and quality
improvement initiatives complies
with these recommendations.

In addition, partnerships with
community EDs can help translate
important research findings to the
community, thus having a broader
impact on the emergency care of
children. Our study is the first to
document a quality improvement
collaborative between a tertiary care
pediatric ED and a community ED in
the United States.

Our study has some limitations. Only
64% of patients had an asthma score
recorded during the implementation
period. The majority of patients in
our study who were assigned an
asthma score had mild to moderate
asthma (score of <4) on presentation
to the community ED (229 in 279,

or 82%). Triage nurses or ED

providers may have been less likely
to document a low score or to order
corticosteroids for these patients.
Previous studies of pediatric asthma
pathways have generally limited
their subjects to those with moderate
to severe asthma.1>16 Reports on
benchmarks for the emergency

care of children with asthma also
emphasize the care of children

with moderate to severe asthma.>®
However, the definition of moderate
to severe asthma is not consistent

in the literature. Some studies use

a scoring system, whereas others
use the number of bronchodilator
treatments to assign asthma severity.
The National Heart, Lung, and

Blood Institute Asthma Guidelines
recommend oral corticosteroids

for patients who do not respond
immediately and completely to
bronchodilators. We chose to include
all asthma-related visits in our
analyses. We did not limit use of the
pathway based on the asthma score,
nor could we determine whether a
child presented with wheezing for
the first time. Therefore, we may
have overestimated the number of
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children who should have received
corticosteroids according to NIH
guidelines.

We could capture return visits only
to the community ED, not to other
emergency facilities or clinics in the
area. Therefore, our return rates may
not reflect all children who returned
for asthma care after being seen in
the community ED.

[t is possible that other factors
contributed to the improvements

in pediatric asthma care in the
community ED. We could not account
for potential variation in the severity
of respiratory illnesses in the
community over time, patient use of
controller medications for asthma, or
changes in community ED staff.

Finally, the specifics of our
partnership may not be generalizable
to other community EDs, because
systems differ and key stakeholders
may vary in other settings.

Despite these limitations, we were
able to show improvements in

the pediatric emergency care of
asthma in a community ED. Our
improvements were sustainable
for >1 year and over 2 respiratory
seasons. This unique partnership
brings quality improvement to where
most children receive emergency
care in the United States: the
community ED.

Our study shows that partnership
between a pediatric tertiary care
center and a community ED is
feasible and can improve community-
based pediatric asthma care. We plan
to continue our partnership and work
to improve the emergency care of
children with other illnesses, such as
gastroenteritis and fever. Because the
overwhelming majority of pediatric
emergency visits occur in community
EDs, partnerships with these EDs

can broaden the impact of quality
improvement activities and should be
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part of future quality improvement
efforts.

The authors thank Christine
Rawlinson and Dr Satyam Vashi
for their assistance in planning
and implementing this quality
improvement initiative.
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