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ABSTRACT

OBuJECTIVE: This study evaluates the impact of a coordinated
effort by an urban pediatric hospital and its associated account-
able care organization to reduce asthma-related emergency
department (ED) and inpatient utilization by a large, county-
wide Medicaid patient population.

MEeTHODS: Multiple evidence-based interventions targeting
general pediatric asthma care and high health care utilizers
were implemented using standardized quality improvement
methodologies. Annual asthma ED and inpatient utilization
rates by 2- to 18-year-old members of an accountable care
organization living in the surrounding county (>140,000 eligi-
ble members in 2016), adjusted per 1000 children from 2008
through 2016, were analyzed using Poisson regression. We
compared these ED utilization rates to national rates from
2006 to 2014.

REesuLTs: Asthma ED utilization fell from 18.1 to 12.9 vis-
its/1000 children from 2008 to 2016, representing a 28.7%
reduction, with an average annual decrease of 3.9% (P <
.001), during a time when national utilization was increasing.
Asthma inpatient utilization did not change significantly dur-
ing the study period.

CONCLUSIONS: Asthma-related ED utilization was signifi-
cantly reduced in a large population of primarily urban, minor-
ity, Medicaid-insured children by implementing a multimodal
asthma quality improvement program. With adequate support,
a similar approach could be successful in other communities.

KEYWORDS: accountable care organization; inpatient asthma;
outpatient asthma; pediatric asthma; population health
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WHAT'S NEwW

Quality improvement strategies improve asthma out-
comes in studies; however, translating these successes
to large populations is challenging. We demonstrate
that improving asthma outcomes for large Medicaid-
insured urban populations is possible via coordinated,
multifaceted interventions spanning hospital, primary
care, and community settings.

ASTHMA 1S A highly prevalent pediatric illness
responsible for significant morbidity and mortality. In
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2016, 8.3% of US children had a current asthma diag-
nosis, with over half having experienced an attack.'
Racial differences in prevalence and severity are inten-
sified by poverty-related hardships® and contribute to
increased health care utilization by inner-city children
with asthma. At Nationwide Children’s Hospital
(NCH), children with asthma utilize a significant por-
tion of emergency department (ED) and inpatient (IP)
care. Responding to the community’s needs and the
desire to improve the quality and the value of care
provided,™ our hospital identified reducing asthma
morbidity as a quality strategic focus area in 2010.
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Inconsistent provision of guideline-based asthma care
contributes to poor asthma outcomes.” Multiple interven-
tions, directed at provider care and/or home management,
have successfully improved outcomes within specific inter-
vention groups(’fg; however, to our knowledge, there has
been only a single report’ of improvement in asthma out-
comes across a large, urban, high-risk, Medicaid-insured
pediatric population. Exemplified by the Controlling
Asthma in American Cities Project,“) it has become increas-
ingly recognized that, to successfully impact asthma on a
large scale, multiple interventions via multilevel, multi-
group collaboration is required.

Our implementation strategy utilized a multipronged
approach to achieve a positive impact on countywide asthma
morbidity. We recruited multidisciplinary teams from multi-
ple departments to identify and implement evidence-based
asthma care practices utilizing quality improvement (QI)
methodology.'""'* Our projects intentionally mixed interven-
tions aimed at improving the care of all our asthma patients
with programs targeting those children noted to have partic-
ularly high asthma morbidity. The specific aim of our
asthma QI project was to reduce hospital asthma-related ED
and IP visit use by patients 2 to 18 years old who lived in
Franklin County, Ohio, and were members of its accountable
care organization (ACO) by 3% per year.

METHODS

CONTEXT

Nationwide Children’s Hospital is a large, freestanding
quaternary children’s hospital centrally located in Frank-
lin County, an urban area with a metropolitan population
exceeding 2 million."” In Franklin County, 23.4% of the
population is under 18 years of age; 67.9%, 23.3%, and
5.5% of the population are white, black, or Hispanic/
Latino, respectively; and 16.6% live in poverty.14 In
2016, NCH managed greater than 90,000 ED visits and
more than 27,000 inpatient stays in its 616 beds. Asthma
was the fourth most common reason for both ED care
(2927 visits) and inpatient stays (greater than 1000 stays).
NCH is associated with one of the nation’s oldest and
largest pediatric ACOs, Partners for Kids (PFK). In 2016,
PFK was responsible for the health care of approximately
320,000 Medicaid managed care patients. Franklin
County ACO children constituted 46% of the statewide
ACO population and generated 64% of ACO asthma-
related ED and urgent care visits. NCH’s 11 primary care
clinics provide care for nearly half of the Franklin County
ACO population. Eighty-three percent of the NCH-pri-
mary care asthma population is Medicaid insured; this
population is 65% black, 17% white, and 9% Hispanic,
and 10% have limited English proficiency."”

INTERVENTIONS

Team DEVELOPMENT

A multidisciplinary asthma oversight committee led by
a pediatric pulmonologist acted as a central planning and
communication hub for inpatient and outpatient asthma
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QI activities. This committee included multidisciplinary
leadership representing IP care, ED, NCH-primary care,
home-based asthma education, general pediatrics, pediat-
ric hospitalists, pediatric pulmonary and allergy special-
ists, community providers, and school outreach programs,
along with representatives from pharmacy, pediatric resi-
dency, respiratory therapy, nursing, and quality improve-
ment services. The asthma oversight committee created a
key driver diagram (Fig. 1) to illustrate the rationale
behind the overall QI program. The committee then coor-
dinated focus teams to execute interventions based on
National Heart, Lung, and Blood Institute Expert Panel
guidelines,'® published reports of effective pediatric
asthma tools and programs,® *'’ " and local experience
with previous asthma activities.

OVERALL INTERVENTION STRATEGY

Each focus team utilized Institute for Healthcare
Improvement QI methodologies, including brainstorming,
key driver diagram development, plan—do—study—act
cycles, data collection evaluated through control charts,
and regular feedback to clinical teams and individual pro-
viders that focused on clinical outcome- or process-
related aims. Multiple interventions were intentionally
launched simultaneously during our project. Impacting
health outcomes at a population level requires multidi-
mensional changes; sustaining program support requires
demonstrating impact on a timely basis.

InpivibuAL Focus TEAM INTERVENTIONS

Inpatient focus team interventions.—The inpatient
team originally convened to implement routine provision
of a home care management plan compliant with Joint
Commission Children’s Asthma Care measures,'® known
locally as an Asthma Action Plan (AAP), to children
admitted for asthma. Team focus subsequently shifted to
developing standardized note templates'’ and admission
order sets that guided care and supported control assess-
ment with adjustment of controller therapies prior to dis-
charge. Controller medication in-hand at discharge'® and
multiplatform (group, one-on-one, video) education were
also provided (Table 1).

NCH-primary care focus team interventions.—The earli-
est formal primary care asthma QI work was done in con-
junction with the American Academy of Pediatrics Chapter
Quality Network programs.”’ These programs utilized the
Institute for Healthcare Improvement Collaborative Model
for Achieving Breakthrough Improvement. Participants
attended group learning sessions and then returned to their
practices to implement evidence-based asthma care via QI
techniques. Subsequently, NCH-primary care activities
shifted to internally generated interventions. After imple-
menting routine provision of AAPs at asthma visits, NCH-
primary care asthma patients were targeted for Asthma Con-
trol Test’'*” screening” and standardized note-driven
assessment (initially during asthma-specific visits and
subsequently during all clinic visits). Finally, goals were
established for guideline-adherent medication escalation or
step-up therapy for poor control. Additionally, asthma
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Asthma —
Franklin County
Specific Aim

Specific Aim

Reduce baseline asthma
ED visit and Inpatient
stay* rates by Franklin
County ACO patients**
by 3% per year.

*  Combined admission and observation stays
**  2-18 years of age ACO patients residing in Franklin County
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Interventions

Inpatient:

e Asthma Action Plan

» Standardized Note & Orders

* Controller in hand at discharge
* Multi-platform education

Key Drivers

Optimal acute flare
management

NCH-Primary Care:
* AAP-CQN*** Participation
* Asthma Action Plan

Ideal outpatient

chronic care

* Easy Breathing program

Ideal asthma care in
the home

Individualized Home Intervention:
* Asthma Express

program

‘ Community Based:
* School Based Asthma Therapy (SBAT)

/ * Routine Asthma Control Test use
* Standardized notes
* Step-up Therapy
* Embedded Asthma Specialty Clinics
[ Community Physician:
* AAP-CQN Participation
\

T Asthma Education Standardization

*** American Academy of Pediatrics Chapter Quality Network

Figure1.  Key driver diagram.
Table 1. Interventions, Time Course of Implementation, Process Measures Achieved, and Outcome Measures Listed by Focus Team
Initial Year Peak
Focus Team Year Level Reached Intervention/Process Impact/Outcome Assessment
Inpatient 2009 2012 Asthma Action Plan (90%) 30-d asthma-related ED return
2011 2012 Standardized history and physical template (80%) rate
2011 2016 Asthma order set (90% of non-ICU inpatient stays)
NCH-primary care 2009 2011 AAP-CQN participation (5 clinics) Asthma ED utilization rate per
2011 2012 Asthma Action Plan given for asthma-specific visits 1000 NCH-primary care patients
(80%)
2012 2015 Asthma assessment note—any PCN visit, regard-
less of reason for visit (65%)
2013 2014 Asthma Control Test—any PCN visit (75%)
2015 2016 Step-up therapy for uncontrolled asthma (50%)
2011 2016 Embedded asthma specialty clinics (250 visits/mo)
Community 2009 2011 AAP-CQN Chapter 2 (6 sites) (No direct outcome measure
physician 2013 2016 Easy Breathing (>3000 asthma patients enrolled, established)
>1800 from Franklin County)
Asthma Express 2012 2014 Standardized asthma curriculum: hospitalized 90-day asthma ED use post com-
patients prioritized for enrollment (474 patients) pletion of Asthma Express
2015 2015 Addition of home assessment, high-efficiency par- participation
ticulate air vacuum + allergen-resistant bedding
(253 patients)
2016 2016 Return to educational focus; motivational interview-
ing techniques added (214 patients)
School-Based 2013 2016 Student enroliment: 367 student participants by Pre-enrollment vs post-enrollment

Asthma Therapy

December 2016

asthma ED and inpatient visits®®

ED indicates emergency department; NCH, Nationwide Children’s Hospital; ICU, intensive care unit; AAP-CQN, American Academy of
Pediatrics Chapter Quality Network; and PCN, primary care network.
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specialty clinics were established throughout the network.
These clinics were staffed by NCH-primary care providers
who employed intensified education and case management
techniques for a proven reduction of asthma-related ED utili-
zation (Table l).24

Community provider focus team.—Community asthma
QI work also initially involved American Academy of
Pediatrics Chapter Quality Network programs. Subse-
quently, Easy Breathing, a validated, primary-care-
focused asthma management program® offering mainte-
nance of certification credits, was sponsored for this set-
ting. Some community provider groups launched their
own internal asthma QI projects in parallel with NCH’S
asthma QI activity. Monitoring program impact in the
community setting was challenging due to the multitude
of medical record systems employed (Table 1).

Asthma Express focus team.—Asthma Express, mod-
eled on Boston’s Community Asthma Initiative” and pro-
vided by NCH’s home care services, typically enrolled
children referred during asthma hospitalizations but also
accepted referrals from outpatient providers. Providers
often referred patients whose caregivers appeared to have
suboptimal understanding of asthma and its treatment
despite previous asthma education. The program’s educa-
tional content, teaching techniques, and approach to the
home environment were adjusted over time in an effort to
reduce post-program enrollment ED returns. The program,
which included 2 to 3 home visits per enrollee, initially
focused on standardized asthma education. Environmental
assessments and mitigation supplies were later added, but
when minimal additional impact was seen the program
shifted back to a more educationally focused program aug-
mented by motivational interviewing techniques (Table 1).

School-Based Asthma Therapy focus team.—A School-
Based Asthma Therapy program based on the Rochester
model® targeted students referred by school nurses or pro-
viders due to frequent symptoms, repeated asthma-related
absences at school, or repeated asthma-related ED or IP
utilization (often with suspected poor medication compli-
ance). This program facilitated family, provider, and
school nurse communication and arranged for directly
observed controller therapy administration at school with
subsequent reduction in ED and IP utilization (Table 1).25

ASTHMA EDUCATION STANDARDIZATION

Family education provided at NCH facilities was stan-
dardized via a shared electronic medical record-based
AAP template, educational materials, and use of uniform
terminology. In early 2014, the AAP was revised to
include orange and red zones to distinguish symptoms
that should trigger contacting a provider (orange) from
those requiring urgent (ED) evaluation (red).

ANALYSIS

MeasuremenT oF Focus TEAM INTERVENTION
ImPLEMENTATION (PROCESS) AND IMPACT (OUTCOMES)

All focus team evaluations were limited to children 2 to
18 years old, included patients irrespective of insurance
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status, and were based on NCH’s ED and IP data (Table 2).
Statistical process control charts were used to graphically
display process (or outcome) data in a time-ordered
sequence. Three types of charts were used: c-charts, u-
charts, and p-charts. After establishing a baseline, upper
and lower control limits were calculated to determine
whether future data variation was “in control” (without sta-
tistically significant change) or had changed significantly,
implying influence by new interventions or circumstances.
Statistical process control chart centerlines reflect the mean
of a sequential series of data, and subsequent shifts were
computed using standard statistical process control rules.'”
Significant change is graphically reflected by a shift in the
centerline. (In some charts, if single point variation was
unusually extreme, centerline and control limit calculations
excluded these outlier data points; major seasonal swings
were accounted for by seasonally adjusting the analysis.)
Provided the u-charts followed a Poisson statistical distri-
bution, the 2-sample Poisson rate test was employed to
detect statistically significant changes. In turn, p-charts
track proportions or the number of nonconformities per
item; therefore, 2-proportion z-tests were used to detect sta-
tistically significant changes for those metrics.

Focus team process measures.—Process charts
reflected how rapidly interventions were implemented
and whether they were sustained. Representative process
charts are provided in Figure 2: inpatient focus team
asthma action plan use (Fig. 2A); NCH-primary care
focus team asthma assessment notes (Fig. 2B); asthma
specialty clinic appointments (Fig. 2C); and School-Based
Asthma Therapy program enrollment (Fig. 2D).

Focus team outcome measures.—QOutcome charts
reflecting alterations in clinical markers were utilized to
assess the impact of focus team activities. Representative
outcome charts are provided in Figure 3:

® [npatient focus team—For the 30-day asthma ED
return rate (Fig. 3A), a significant change was con-
firmed using a 2-proportion z-test.

® NCH-primary care focus team—Change in the asthma
ED utilization rate per 1000 NCH-primary care
patients (Fig. 3B) was confirmed with a 2-sample
Poisson rate test.

® Asthma Express focus team—The change in the 90-day
post-completion ED return rate (Fig. 3C) was confirmed
with a 2-sample Poisson rate test. Additionally, 90-day
ED utilization by patients who were referred to the pro-
gram but did not enroll (starting 4 weeks post-discharge,
the average program enrollment length) were compared
to participant outcomes during each phase of the pro-
gram using a 2-sample Poisson rate test (enrollees who
did not complete the program were excluded from this
analysis). Statistical testing was performed using Mini-
tab 17 (Minitab Inc.; State College, Penn).

SpeciFic Aims AND OVERALL ProGgrAM OUTCOME
ASSESSMENT

Franklin County ACO total asthma ED utilization rate,
NCH asthma ED utilization rate, and NCH asthma
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Table2. Measure Definitions

AcADEMIC PEDIATRICS

Measure Name Numerator

Denominator Participation Definition

Focus Team Process Measures

Inpatient Focus Team

Asthma Action Plan Patients receiving an Asthma
Action Plan prior to
discharge

Patients with history and physi-
cal documentation using
standardized templates

Patients admitted using stan-
dardized asthma order set

Standardized history
and physical template

Asthma order set
NCH-Primary Care Focus Team
AAP-CQN participation

Asthma Action Plan Patients receiving an Asthma

Action Plan at visit

Asthma assessment Standardized asthma notes
note documented

Patients with documented total
asthma control test score

Asthma control test

Step-up therapy Patients prescribed added
(newly prescribed or step-
up) asthma controller
medications

Specialty clinic
appointments

Community Physician Focus Team
AAP-CQN participation

Patients enrolled in
Easy Breathing

Asthma Express Focus Team
Asthma Express
participation

School-Based Asthma Therapy Focus Team
Student enrolliment

Focus Team Outcome Measures
Inpatient Focus Team
Inpatient post-dis-
charge 30-d ED
return rate
NCH-Primary Care Focus Team

NCH asthma ED visits within
30 d of inpatient discharge

NCH-primary care NCH asthma ED visits
asthma ED utilization
rate

Asthma Express Focus Team

Asthma Express post- NCH asthma ED visits within
completion 90-d ED 90 d of completing Asthma

return rate Express program

NCH asthma inpatient
discharges

NCH asthma inpatient
discharges

NCH asthma inpatients admit-
ted to regular (non-intensive
care) unit

Clinics completing AAP-CQN
program
NCH-primary care clinic visits
with a primary diagnosis of
asthma
NCH-primary care clinic visits
by patients with diagnosis of
asthma identified at any
NCH encounter within the
preceding 24 mo
NCH-primary care clinic visits
by patients with diagnosis of
asthma identified at any
NCH encounter within the
preceding 24 mo
Patients with poor asthma con-
trol identified by provider in
their asthma assessment
note
Number of patient visits to an
NCH-primary care asthma
specialty clinic

Franklin County sites complet-
ing AAP-CQN program

Cumulative total number of
asthma patients who were
registered in the Easy
Breathing program

Total Asthma Express (with
described modifications) pro-
gram completions

Students receiving controller
medication at school or re-
enrolled to participate in a
School-Based Asthma Ther-
apy program during the
upcoming school year

NCH asthma inpatient
discharges

1000 patients with NCH-pri-
mary care visit within previ-
ous 13 mo

Patients completing Asthma
Express program

(continued)
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Table 2 (Continued)
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Measure Name Numerator

Denominator Participation Definition

Specific Aims/Overall Impact Measures

Franklin County ACO ACO member asthma ED vis-
total asthma ED utili- its,* NCH and non-NCH
zation rate facilities

Franklin County ACO ACO member asthma ED vis-
NCH asthma ED utili- its, NCH facilities only
zation rate

Franklin County ACO
NCH asthma inpatient
utilization rate

National ED utilization
rate*

ACO member inpatient stays,
NCH facilities only

ED visits with a primary
asthma code diagnosis in the
nationwide emergency
department sample

ACO members living in Frank-
lin County (total monthly
enrollment during 1 yr/12)

ACO members living in Frank-
lin County (total monthly
enrollment during 1 yr/12)

ACO members living in Frank-
lin County (total monthly
enrollment during 1 yr/12)

Annual US resident age-spe-
cific population estimates
from the US Census

NCH indicates Nationwide Children’s Hospital; AAP-CQN, American Academy of Pediatrics Chapter Quality Network; ED, emergency

department; and ACO, accountable care organization.

All patients were ages 2 to 18 years with International Classification of Diseases, Ninth Revision, Clinical Modification diagnostic codes

493.xX.

*ED visit includes an emergency room visit with a primary diagnosis of asthma, whether discharged or hospitalized.
TInpatient stay includes a primary diagnosis of asthma, as well as either observation or admission stays.

}See text for additional details regarding sources.

inpatient utilization rates.—ACO billing data were used
to identify ED visits and IP stays by 2- to 18-year-old
ACO participants residing in Franklin County who had a
primary diagnosis of asthma. The utilization rate reflects
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Asthma ED Return Visits
within 30-days of an Asthma Inpatient Discharge

Desired Direction

Chart Type: p-Chart
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The numerator for ED visit rates included patients dis-
charged from the ED and those transferred to an inpatient
bed. The numerator for IP stay rates included both hospi-
tal admission and hospital observation stays. We
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Focus team outcome measures.

combined these events because they reflected an inability
to safely discharge a patient from the ED. To test whether
changes in NCH’s ED utilization were due to shifts in
care to outside institutions, total Franklin County ACO
ED utilization rates (including ED visits at outside
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facilities) were measured using ACO billing information.
We evaluated change in annual rates of asthma ED and IP
utilization from 2008 through 2016 using Poisson regres-
sion (Table 2).

National ED utilization rate.—To investigate whether
reductions in ACO asthma ED utilization simply reflected
widespread asthma patterns, we evaluated national pediat-
ric ED use rates. ED visits with a primary asthma code
diagnosis in the Nationwide Emergency Department Sam-
ple (NEDS)*’ and annual US resident age-specific popula-
tion estimates from the US Census’®*’ were used to
estimate asthma ED utilization rates (visits per 1000 chil-
dren) for children 2 to 18 years old from 2006 to 2014
(most recent years available). Annual estimates and their
standard errors were calculated accounting for the com-
plex survey design of the NEDS, and a weighted least
squares linear regression model was used to test for a lin-
ear alteration in rates over time. Each annual estimate was
given a weight proportional to the inverse of its estimated
variance. Analyses were performed using SAS Enterprise
Guide 7.1 (SAS Institute Inc.; Cary, NC) (Table 2).

Human SusJecTs PROTECTION
Based on the QI nature of this work, it was deemed
exempt from review by our institutional review board.

REesuLTs

Focus Team PRocess CHARTS

The inpatient focus team increased provision of an
AAP from 9.4% to 88.3% of discharged patients
(Fig. 2A). The NCH-primary care team increased use of a
standardized asthma note during the clinic visits of
patients with asthma from 0.7% to 74.0% (Fig. 2B). Visits
to the primary-care based asthma specialty clinics rose
from a mean of 81.4 per month to 222.6 per month (maxi-
mum 270 visits) (Fig. 2C). School-Based Asthma Therapy
enrollment rose from a mean of 27 to 282 (maximum 367)
over its first 4 years of operation (Fig. 2D).

Focus Team Outcome CHARTS

The inpatient focus team achieved a 54% decrease in
the 30-day post-asthma inpatient stay asthma-related ED
return rate from 4.8% to 2.2% (P =.001) (Fig. 3A). The
NCH-primary care focus team’s ED utilization decreased
from 21.5 to 16.6 per 1000 children (P < .001) (Fig. 3B).
The Asthma Express focus team reduced 90-day post-pro-
gram completion asthma ED use from 0.22 to 0.11 visits
per participant per 90 days (P < .001) (Fig. 3C). Over
3.5 years, 2092 children were referred to Asthma Express;
45%, 1%, and 54% completed, enrolled without complet-
ing, and did not enroll, respectively. Return rates for non-
enrollees versus enrollees did not differ until the 2016
modification (educational focus with motivational inter-
viewing techniques), when 254 enrollees had a 0.11 90-
day ED utilization rate versus a 0.22 utilization rate for
357 non-enrollees (P < .001)
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SpeciFic Aims AND OVERALL IMPACT

Countywide asthma-related ED utilization (Fig. 4) by
Franklin County ACO members decreased from a base-
line rate of 18.1 visits/1000 children in 2008 to 12.9 vis-
its/1000 children in 2016, representing a 28.7% total
reduction and an average annual decrease of 3.9%
(P < .001). This decrease occurred during a period when
yearly national asthma-related ED utilization (NEDS
data; Fig. 4) increased by an average of 0.15 visits/1000
children (P =.03). No shifts in asthma care to outside
institutions occurred. Asthma care visits to NCH’s ED
accounted for a stable 75 4= 1.5% (mean = standard devi-
ation) of total Franklin County ED utilization. Asthma-
related NCH IP stay rates for children in the ACO did not
change significantly from 2008 to 2016, with an average
annual change of 1.0% (95% confidence interval = —0.4,
2.5; P=.15).

Discussion

Implementation of NCH asthma communitywide QI ini-
tiatives was associated with a substantial, significant 28.7%
reduction in asthma-related ED visits by ACO patients liv-
ing in Franklin County from 2008 to 2016. This improve-
ment occurred in a countywide Medicaid-insured asthma
population exceeding 14,000 children. Most patients lived
in an urban area surrounding the 15th largest city in the
United States. Our asthma ED utilization fell despite rising
national rates in pediatric asthma ED utilization observed
from 2001 to 2010, as reported by Nath and Hsia™ and ech-
oed in our analysis of 2006 to 2014 (Fig. 4).

Nationally, pediatric asthma morbidity has remained
high despite widespread publicity and advocacy for the
use of standardized evidence-based care guidelines target-
ing patients with poorly controlled asthma. Previous work
has recognized that guideline knowledge alone does not
reliably change providers’ or caregivers’ practice.”'~”
Multiple published interventions have demonstrated good
results in their specific study cohorts; however, movement
from asthma efficacy studies (intensive interventions by
expert study staff on relatively homogeneous patient
cohorts) to effectiveness studies (non-expert implementa-
tion of feasible changes across multiple settings directed
at a broad, heterogeneous group)”” has been limited.

Our work began by establishing multi-stakeholder
consensus regarding the value of addressing pediatric
asthma morbidity and benefited from strong institu-
tional support. Institute for Healthcare Improvement QI
methodology helped teams concentrate on measureable
interventions and utilize small tests of change with
serial adjustments to foster accountability for process
and outcome metrics. We intentionally selected a mix
of evidence-based interventions to improve care for all
asthma patients as well as to provide intensive interven-
tions for struggling patients and families. Our program
promoted partnerships across the health care system,
the community, and the home.

Improvement in PFK asthma ED utilization rates was
relatively gradual after establishing the asthma oversight



224 ALLEN ET AL

AcADEMIC PEDIATRICS

Franklin County ACO Asthma Healthcare Utilization Rates” vs.
National Pediatric Asthma Utilization Rates™
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Figure 4.

Franklin County asthma emergency department and inpatient utilization rates (events/1000 children covered by accountable

care organizations) from 2008 to 2016 versus national pediatric asthma emergency department utilization rates (events/1000 children in US

census) from 2006 to 2014.

committee in 2011 but has accelerated in recent years.
The slow progress during the initial years likely reflects
progressive intervention uptake and trials. Some interven-
tions were also abandoned, delaying progress; for exam-
ple, efforts to establish peer counseling for parents** and
an attempt to organize independent pharmacy-based edu-
cation’” were unsuccessful. We believe increasing adher-
ence to more effective processes, such as Asthma Control
Test use in NCH-primary care clinics,” spread of asthma
specialty clinics”* within the NCH-primary care system,
and growth of the School-Based Asthma Therapy pro-
gram,25 as well as networking between teams, fueled
gains. The impact of enterovirus D68 in mid-2014°
markedly increased the overall 2014 yearly rate, tempo-
rarily masking progress.

Although we observed significant improvements in
asthma-related ED utilization, inpatient utilization
remained unchanged for the group as a whole. Broader
reductions in hospitalization rates should be possible with
more timely administration of oral steroids upon arrival to
the ED’’ and more consistent adherence with inhaled corti-
costeroid therapy at home.”® These factors were not suc-
cessfully addressed by our current efforts (asthma ED
patients receiving oral steroids within 1 hour of arrival actu-
ally fell from 73% to 65% from 2013 to 2016; data not
shown), and ongoing QI efforts will target these issues.

The relative impact of individual projects cannot be
determined because of the contemporaneous launch of
multiple QI interventions, exposure of some patients to
multiple interventions, and limited data availability (eg,
community physician-related interventions). However,

the aggregate effects of multiple focus team projects over
years is apparent. For example, the improvement in NCH-
primary care asthma ED utilization rates over time implies
efficacy of at least some of the multiple interventions by
that focus team (Fig. 3B). Emergency department return
rates 30 days after asthma inpatient discharge (Fig. 3A),
as well as 90 days after completion of the Asthma Express
program (Fig. 3C), improved significantly over time as
these teams adjusted their interventions.

Our study has several limitations. First, some data that
typically would be collected in a prospective study, such
as tallies of total referrals versus enrollments in the newly
launched School-Based Asthma Therapy program, were
not maintained. Second, we did not utilize control charts
to analyze specific aims of our countywide outcomes.
ACO claims data prior to 2008 were unavailable, prevent-
ing us from estimating a baseline rate for countywide
asthma-related ED and IP utilization before the start of
our QI project. Further, we elected to analyze yearly utili-
zation rates to ameliorate the significant impact of season-
ality on asthma outcomes, but this strategy reduced data
points below thresholds required for control chart analy-
sis. We therefore relied on historic comparison of the pop-
ulation’s health utilization, as well as comparison to
national rates, to substantiate the program’s impact. Third,
our specific aim measures were tied to billing data, and
billing practices are influenced by external, insurer forces;
for example, we noted a substantial shift in billing practi-
ces regarding inpatient stay insurer-defined qualification
for admission versus observation status beginning in
2012. Our definition of “inpatient stay” as a combination
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of these events prevented this change from falsely sug-
gesting a decline in our hospitalization rates. Fourth, if
patients chose to obtain care at competing local institu-
tions, the resulting decrease in single hospital-based utili-
zation rates could lead to inaccurate claims of program
efficacy. Our analysis indicated that NCH asthma ED uti-
lization remained a steady proportion of total Franklin
County ACO asthma ED utilization; improvements were
not due to health care market shift. Fifth, with regard to
generalizability, the interventions and QI strategies imple-
mented during our work are not unique and can be imple-
mented in other communities; however, doing so will
require identification of support such as we received from
our hospital and ACO to sponsor and incentivize change.
Finally, we did not collect balancing measure data reflect-
ing the impact of the asthma QI program resource utiliza-
tion on the success of other institutional QI initiatives.

In conclusion, using standard improvement strategies
and focused hospital support, we successfully imple-
mented a constellation of practice improvements and
patient-targeted community-based programs that reduced
asthma ED utilization by 28.7% in a countywide, largely
urban, Medicaid-insured population. This work involved
real-world application of evidence-based guidelines and
programs. We believe that coordinated, multidimensional
programs driven by QI strategies could yield similar
results in other communities.
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