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ABSTRACT
Objective: Coordinated Healthcare Interventions for Childhood Asthma Gaps in Outcomes (CHICAGO)
Plan is a 3-arm multicenter pragmatic trial to evaluate asthma interventions in high-risk Chicago
children presenting to emergency departments (ED) with asthma. A formative evaluation with
end-users to provide input into the trial design and outcome instruments was conducted prior to
trial initiation.Methods: A multi-level data gathering framework from the field of design and standard
qualitative methods was employed. This included one focus group with asthma Community Health
Workers (N= 8), two focus groupswith caregivers of childrenwith asthma (N= 9), in-home interviews
with caregivers (N = 9), key informant interviews at six EDs and outpatient clinical sites (N = 19),
and ED tours and observations (N = 6). Data were presented, discussed, and organized into themes.
Results: Data indicated that changes to the study design and discharge tool were warranted. A key
insight was that ED discharge protocols typically place patient education at a single inopportune
time, as families are preparing to leave the ED. At this point in time, families are less receptive to
education due to fatigue and a desire to expedite the discharge process. The trial designwasmodified
to reposition the discharge asthma plan to occur at earlier “teachable moments.” Delivery of the
asthma discharge plan was assigned to study-employed ED coordinators instead of ED providers
and staff. Other potential challenges to study recruitment and implementation were raised and
addressed. Conclusions: Engagement of end-users in the design phase of implementation research is
critical to improve research feasibility and relevance.

Introduction

Asthma is one of the most common chronic condition
of childhood, affecting 6.2 million children nationally
and leading to more school days missed than any other
disease [1, 2]. Considerable and widening health dispar-
ities can be seen in pediatric asthma [1–3]. Minority and
low-income children are more likely to visit the emer-
gency department (ED), require hospitalization, and die
from asthma than non-Hispanic white children [2, 3].
ED rates for non-Hispanic black children are more than
four times higher than for non-Hispanic white children
[4]. Some ED use for asthma is a result of severe asthma,
but often children present to the ED with uncontrolled
asthma due to improper management at home, in the
ambulatory setting, or both [5, 6]. Self-management edu-
cation and care coordination support both during and
after ED visits should improve ambulatory follow-up and
asthma control for these children, however studies testing

CONTACT Molly A.Martin mollyma@uic.edu Department of Pediatrics, University of Illinois at Chicago,  SouthWood Street, M/C , Chicago, IL ,
USA.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ijas.

these types of interventions have not shown the expected
results [7–9]. Perhaps for ED asthma interventions to be
successful, they need to target all areas of a child’s asthma
care which includes healthcare settings, the home, and
community [9].

In Chicago, the prevalence, morbidity, and disparities
related to asthma are among the worst in the country
[10, 11]. In certain low-income minority Chicago com-
munities, the pediatric asthma prevalence exceed 25%
[10, 11]. Furthermore, children in underserved pre-
dominantly African-American and Latino communities
demonstrate 5–7-fold higher asthma ED rates than those
seen in non-minority Chicago communities [12]. To
address these Chicago-based disparities, the Coordinated
Healthcare Interventions for Childhood Asthma Gaps in
Outcomes (CHICAGO) Plan (www.chicagotrial.uic.edu)
formed as a multicenter comparative effectiveness trial
funded by the Patient-Centered Outcomes Research

©  Taylor & Francis Group, LLC
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2 M. A. MARTIN ET AL.

Institute (PCORI) [13]. The CHICAGO Plan aims to test
proven strategies to improve the care and outcomes of
African-American and Latino children with uncontrolled
asthma presenting to EDs in Chicago [14]. Successful
strategies included an enhanced ED-discharge process
using an asthma discharge tool [15] and home visits
from community health workers (CHWs) [16, 17]. The
CHICAGO Plan was designed as a 3-arm randomized
controlled trial with a usual care arm, enhanced ED-
discharge arm (using the asthma discharge tool), and
enhanced ED-discharge with CHW home visitation
arm [14].

Because of the challenges faced by previous ED-based
interventions [9], the first year of the CHICAGO Plan
was spent conducting formative work with caregivers,
providers, administrators, and CHWs to inform the
primary study outcomes, the usual care arm feasibility
and acceptability, the content and process of the ED
intervention, recruitment plan logistics, and the content
of the CHW intervention. Our hypothesis was that this
process would highlight challenges in the original study
design and suggest alternative pathways for study imple-
mentation which would improve the likelihood of the
study’s success. This manuscript describes the process,
results, and subsequent changes made in the trial’s design
as a result of this formative process.

Methods

The formative work was conducted by the CHICAGO
Plan Patient and StakeholderWork Group which is led by
the Chicago Asthma Consortium (CAC) and Respiratory
Health Association (RHA), with support from investi-
gators and the Illinois Institute of Technology Institute
of Design. Human subjects approval was granted by the
University of Illinois at Chicago, Illinois Institute of Tech-
nology, Lurie Children’s Hospital, Mount Sinai Hospital,
University of Chicago Medicine, Cook County Hospital,
and Rush University Medical Center; written informed
consent was obtained for focus groups and interviews.

The formative research design utilized a multi-level
data gathering framework (Figure 1), in which relevant
tools (e.g., the asthma discharge tool), stakeholder needs,
and the context in which stakeholders work and live are
targeted for inquiry. This approach comes from the field of
design and is useful because it provides a broad perspec-
tive on the desired intervention while also revealing spe-
cific requirements that can guide implementation [18, 19].

Preparing for the formative research

To prepare stakeholders for the research process and vet
the formative research plan, the CAC hosted a public
stakeholder meeting in June of 2014 on the Emergency

Figure . Formative research components.
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Table . Participant demographics.

Key informant User-centered
Caregivers (N= ) CHWs (N= ) interviews (N= ) interviews

∗
(N= )

Female    
Age, mean (range)  years (– years)  years (– years)
Education level
High school/GED  —
Associate degree  
Bachelor degree  
Master’s degree  

Hispanic    
African-American    
Has a child with asthma  
Has asthma themselves  
Last time in ED
In last  weeks 
Last – weeks 
More than  weeks ago 

Child age, mean (range)  years (– years)
Child female 
Child public insurance 
Caregiver marital status
Single 
Live with partner/spouse 
Live separate from partner 

Number of people living in home,
mean (range) . (–)
Children . (–)
Children with asthma . (–)

Years as a CHW, mean (range)  (–)
Years working in asthma, mean (range)  (–)
Employed
By hospital system 
By community agency 

Job description
ED physician 
ED nurse 
ED administrator 
Outpatient provider 

Note. ∗ caregivers participated in both the focus group and user-centered interview.

Management of Asthma. Over 75 people attended the
meeting, including physicians, researchers, nurses, res-
piratory therapists, CHWs, program managers, and
representatives from pharmaceutical and medical device
companies. This meeting included presentations from
Chicago Public Schools about school-based asthma
policies, an allergy/immunology specialist about asthma
action plans, and an ED physician sharing Illinois asthma
surveillance data. CHICAGO Plan researchers also
spoke about the study aims and design. Presentations
were followed by an hour-long panel discussion which
highlighted challenges related to ED-based asthma edu-
cation, communication with primary care providers
about the ED visit, and emergency management of
asthma in schools. The formative research plan was
reviewed and approved by CAC’s Community Advisory
Board (http://cac.websitetesturl.com/about/community-
advisory-board/) who provided suggestions for the
content of the formative interview guides separately.

Focus groups (FG)

FGs were conducted with caregivers and CHWs.
Eligibility for caregiver FGs included: English or

Spanish-speaking adult caregiver of a 5–11-year-old
child with an asthma-related ED visit at one of the study
sites in the past 12 months. CHWs had to have more than
12 months of experience conducting home-based asthma
interventions with the target population. Participants
were recruited from participating clinical centers using
flyers, personal outreach, and email blasts from the CAC,
RHA, and other community-based organizations. In total,
nine caregivers participated in two caregiver FGs and
eight CHWs participated in the CHW FG. Participant
demographics are shown in Table 1; the caregivers and
CHWsweremainly African-American orHispanic which
represented the target demographics of the CHICAGO
Plan. FGs were held at RHA. The sessions were conducted
in English (a Spanish-language group was offered but all
spoke English), lasted about two hours each, and were
audio recorded. Participants were compensated $50. See
Table 2 for FG question summary.

Key informant interviews

Key informant interviews were conducted with 6 ED
physicians, 4 ED nurses (in charge of staffing), 4 ED
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4 M. A. MARTIN ET AL.

Table . Focus Group, key informant, and user-centered interview question domains.

Caregiver focus groups CHW focus groups

I. Experiences as a caregiver of child with asthma: I. Experiences of their clients in the ED
– Most recent experience in ED – Medications, follow-up visits, receipt of educational services in the ED
– Experiences and beliefs regarding different kinds of asthma medications,
follow-up visits for asthma, and education in the ED

II. Discharge tools
– What their clients needed

II. Feedback on study design: – Feedback on a paper discharge tool
– Which outcome instruments preferred and why: Childhood Asthma
Control Test (cACT), Asthma Control Questionnaire (ACQ), Pediatric
Asthma Caregiver Quality of Life Questionnaire (PACQLQ), PROMIS R©
Asthma Impact scale [–]

– Perceptions of a CHW visiting their home to provide asthma
self-management education

III. Study design
– Opinions on the recruitment and implementation plan after hearing
about the study design

– Which outcome instruments they thought would work better with their
clients and why: Childhood Asthma Control Test (cACT), Asthma Control
Questionnaire (ACQ), Pediatric Asthma Caregiver Quality of Life
Questionnaire (PACQLQ), PROMIS R© Asthma Impact scale [–]

Key informant interviews User-centered interviews

I. Discharge process
– Describe and demonstrate the discharge process from start to finish,
including showing how they used any tools, paperwork, or supports with
patients and caregivers.

– List aspects of the discharge experience that are most difficult for
caregivers and highlight those most impactful on patient outcomes.

– Give feedback on the discharge tool
II. Medications
– Describe ED procedures regarding inhaled corticosteroid and quick-relief
medication prescriptions, education

III. Follow-up
– Describe ED procedure for follow-up appointments

– Caregivers were asked about immediate family and health concerns,
recent asthma events, ED experiences, outpatient visits, and healthcare
access.

– Caregivers were asked to sketch their journey learning to manage asthma
and their last ED experience, noting timing, tension points and handoffs.

– Caregivers sketched home floor plans and highlighted perceived safe and
unsafe zones to reveal caregiver knowledge of asthma triggers.

– A home tour captured images of home environmental conditions, storage
for asthma medications and devices, and storage for discharge
documents which prompted discussion about how they are used.

– Caregivers gave feedback on the discharge tool.

administrators, and 5 outpatient providers from the six
clinical sites. At two sites, both a nurse and an administra-
tor were interviewed to further explore issues regarding
staffing and discharge processes. Interviews lasted one
hour, were conducted in the ED or clinic, and were audio
recorded and transcribed. Participants were compensated
$50. See Table 2 for interview question summary.

User-centered interviews

User-centered interviews (N = 9) were conducted in the
home and designed to help understand caregiver behav-
iors as they occur naturally, shedding light on discrepan-
cies between what participants say they do versus what
they actually do. Eligibility for caregivers was the same as
for the FGs. Recruitment was done in conjunction with
FG recruitment. In-home interviews lasted 2–3 hours
and engaged several data collection techniques, including
interview questions, drawing and collaborative docu-
mentation of the home environment using photos and
narrative (Table 2). Participants were compensated $100.

ED observations

ED observations documented the real-world context
in which patients, caregivers, and clinical staff engage
in asthma emergency care. Direct observation embeds
researchers directly into the activity context to docu-
ment the interplay of people, their activities and tasks,
objects and tools, and the role and influence of the built

environment on these interactions. This reveals needs,
barriers, and workarounds to which participants have
adapted and therefore no longer notice or think to share
but should be accounted for in intervention design. Inclu-
sion criteria were EDs participating in the CHICAGO
Plan. Researchers sketched the floor plans of the EDs,
noted hot zones of activity, engaged in rough behavioral
mapping of the site, and observed the flow of patients and
clinical staff. Observations of 5 EDs and one call center
were conducted.

Analysis: Digital recordings from all interviews, FGs,
and observations were transcribed. Analysis used the
POEMS framework [26] which is an inductive, bottom-
up process from the field of design where data from a
range of stakeholders in a variety of settings are com-
bined to understand better the context and implication
of participant responses. Results from all data sources
were visually displayed in a process of contextual inquiry
[18, 19] allowing the CHICAGO Plan investigators to
view and discuss as a group. A smaller group from the
Patient and StakeholderWork Group then reviewed these
results and transcripts in detail, drawing final themes to
be applied to the study design and materials.

Results

Resulting themes

Themes from all the data are summarized in Table 3.
FG caregivers described their ED usage is an automatic

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
7:

47
 0

7 
A

ug
us

t 2
01

7 



JOURNAL OF ASTHMA 5

Table . Formative research results by theme and domain of intervention and relationship to CHICAGO plan study design.

Patient Provider System ED System outside ED

Medicines
Pts go to ED for medicines (albuterol doesn’t last a month
and insurance won’t cover more, so go to ED)

Intervention targets Unable to address

Medicines expensive Intervention targets Unable to address
Pharmacy not always open Unable to address
Pts can’t always get transportation to pharmacy Intervention targets Unable to address
Pts don’t always understand electronic prescriptions Added to intervention Added to intervention
Assumptions about what pts have and know Added to intervention
Pts don’t always have equipment (spacers) Added to intervention Unable to address
Pts don’t use devices properly Intervention targets
Pts sometimes get albuterol in ED, sometimes not Intervention targets Intervention targets
Pts sometimes get prednisone and ICS, sometimes not Intervention targets Intervention targets
Some pts afraid of addiction and side effects, so don’t use Intervention targets Intervention targets
Pts believe some brands work better than others Intervention targets
ED follow-up
Appointment dates too far in future Intervention targets
Can’t get through on phone Intervention targets
Office hours bad Unable to address
Don’t get their doctor Unable to address
Long waits Unable to address
Don’t know how to use walk-in/acute care Intervention targets Unable to address
Insurance issues Intervention targets
Intimidated by doctor, so avoid Intervention targets Intervention targets
Don’t go if feeling ok Intervention targets
Education
Paper-based education not helpful Intervention targets Intervention targets Intervention targets
Pts want education and action plans Intervention targets
Not always shown how to use equipment Added to intervention Added to intervention
ED physicians don’t feel education their job, refer to
outpatient provider

Added to intervention Added to intervention Unable to address

ED assumes incorrect level of knowledge Intervention targets
Physicians don’t all know guidelines or equipment Intervention targets
Language barriers Intervention targets
Literacy barriers Added to intervention
Timing of discharge bad Added to intervention
Other
Pt fear of asthma and providers Intervention targets Unable to address Unable to address Unable to address
Go to ED because child sick Unable to address
Go to ED because it is what pts know Intervention targets Unable to address
Long wait times in ED Unable to address
ED makes pts feel stupid, inferior Added to intervention Added to intervention
Pts feel get poor quality care Added to intervention Added to intervention
Asthma not priority in ED Added to intervention Added to intervention
Very stressful caring for child with asthma Intervention targets

Notes. ED= emergency department.
Pts= patients/caregivers of patients.
ICS= inhaled corticosteroids.

response when their child is having an asthma exacerba-
tion: “Basically with him, I’m the emergency room queen.
Anything happens, I’m going to the emergency room.” ED
usage is reinforced by personal experiences: “I’m very
familiar with it because I’m an asthmatic myself. I’m 33,
I’ve been through it a lot, through the ER, so I do what’s
been taught to me …” EDs are also a reliable source of
medication. As most insurances will only fill one canister
of albuterol per month, many caregivers said they were
forced to take their child to the ED when they ran out of
this medicine. “One asthma pump is not going to last you
a whole month. This is what the doctors don’t realize.” The
effects of medication shortages can be exacerbated when
families share albuterol inhalers to save money. “There
are times I had nothing, I don’t have an income. I’m not
paying $200 for this every month. I’ve got bills to pay…all

of us have asthma, we can feed off of each other with an
asthma pump.”

Caregivers also report that follow-up care is difficult
to get and incongruent with their needs. They described
long wait times on the phone, being given appointments
too far into the future, or seeing a different doctor each
time. Caregivers often do not see the purpose for the
follow-up visit either. “I know what it is. I’m not going
to make an appointment for two, three weeks later, and
everything’s good by the time it gets here. Of course you’re
not going to hear her wheezing …” These findings—both
the centrality of the ED and the struggle with follow-up
care—underscored how caregivers can reasonably con-
clude that asthma is an event best treated by doctors in
an ED, rather than a long-term condition best managed
at home.
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6 M. A. MARTIN ET AL.

Caregivers also gave feedback on data collection tools,
expressing preference for the Childhood Asthma Control
Test (cACT). “Because if it’s for my son, he knows the faces,
that’s what they ask him when he goes to the ER. How
do you feel? Instead of him expressing, he points to the
picture. They’ll say ‘oh, you feel like this?’ He’ll tell them
yes.” Caregivers said the overall study design was fine, but
expressed concern about recruitment in the ED. Some
said they would be more likely to participate if they could
sign up a few days after the ED visit, once the stress of the
asthma exacerbation had resolved.

The CHWs’ reflections on their clients’ beliefs and
behaviors were similar to those reported by caregivers.
The CHWs described issues with medications, including
parents using the ED to get medication, mainly albuterol.
When patients overuse albuterol or it is shared among
family members, they run out before the pharmacy will
refill. Often parents can’t afford the medicine or they do
not have access to a 24-hour pharmacy upon discharge
in the middle of the night. Families struggle to make and
keep follow-up appointments. When families call, the
appointments they are given are frequently months away.
Families do not know about walk-in or acute care clinics,
and call centers do not tell them. When the acute asthma
episode is over, other competing demands take over and
families miss follow-up appointments. “Or they use the
ED because they have so many problems at home, they only
deal with the asthma when it flares up. ‘Okay, he is doing
fine, I got some medication. Now I need to go back home
and put out more fires.”’ Finally, the CHWs said families
often receive ED-based education but cannot use it effec-
tively, especially non-English speakers. “In my experience,
I’ve learned that more of a vocal approach, an explanation
of something scrubbed in a piece of paper works a lot better.
They went home with some information but not really
what they needed to prevent another ED visit.”

The key informant interviews, user-centered inter-
views, and site observations opened another window for
understanding the ED process and flow. The discharge
experience is fragmented, often delivered by multiple
ED staff. Discharge protocols position patient education
when caregivers are least prepared to take advantage of
it—in the last 20 minutes of a typically 3–6-hour ED
visit. ED nurses expressed frustration with caregivers’
unwillingness or inability to focus on patient education
at discharge. Caregivers also reported frustration around
lengthy discharge processes, repetition of information
they say they already know, and the need to manage
work, other children, and household obligations. Collec-
tively, these conditions reduce receptivity to education
at discharge. Caregivers often received large amounts of
information at an ED visit. ED informants across sites
reported numerous challenges in communicating that

information to caregivers in the ED. ED informants said
they do not review discharge documents with patients,
because time is tight and the documents/tools available
to them are long, complicated, and hard to use with care-
givers. Informants report that discharge documents are
“killing trees” because they are often left on the counter
by caregivers and never make it home.

In the home, discharge information was stored out
of sight. Families showed researchers bags and drawers
filled with papers from the ED. Medications were stored
in many different locations. Caregivers demonstrated an
incomplete understanding of asthma, medication confu-
sion, and workarounds to compensate for end of month
shortages, such as designating one family inhaler, mean-
ing it could not travel to school or daycare because other
family members might need it. Caregivers expressed
the need for a discharge tool that facilitates communi-
cation, education, and coordination of care with others
(child care providers, extended family, school, and camp
personnel) who share in the care of their children.

ED informants across the six sites expressed dissatis-
faction with current discharge documents that were too
long and complex for their patient population. Outpatient
providers consistently noted that discharge paperwork
was not helpful at follow-up visits because the informa-
tion lacked detail. Caregivers who retained discharge
documents viewed them as evidence of an event for
others to see, not as relevant instructions for themselves.
One caregiver commented that if the document wasn’t
important enough for the ED staff to review, it couldn’t
be very valuable.

Implications for the planned trial

The data brought to light a range of issues in participating
EDs, many of which could directly impact intervention
delivery. As shown in Table 3, some of the issues raised
require changes in systems that operate outside the ED,
such as pharmacy locations and hours, insurance cover-
age and policies, and clinic accessibility and processes,
and so were not addressed. Issues within the control of
the CHICAGO Plan affirmed some of the initial study
design plans regarding the interventions and their imple-
mentation, but suggested modifications in some areas.

Specifically, the original intent of the study was to
provide better discharge supports for asthma patients.
The formative work confirmed that the existing tools
and systems in the target EDs do not properly promote
effective communication strategies that fit both the oper-
ational realities of the ED environment (time-constraints,
multiple handoffs) and the abilities of caregivers to
absorb unfamiliar and complex content. These data
validated our plan to implement a redesigned asthma
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management discharge tool that provides education,
follow-up information, and supports adherence by
providers and caregivers to recommended asthma man-
agement guidelines [27]. Because of barriers with the
quality and compatibility of the electronic medical record
systems, we realized this tool would have to be hand
written using premade color templates.

It also became clear that the existing EDphysicians and
nurses did not have time to deliver this tool properly. In
response, the CHICAGOPlan created ED coordinators to
recruit participants and deliver the asthma discharge tool.
These coordinators could spend more time with families
in discussion which would help with literacy issues and
relieve some of the education burden on providers. Addi-
tionally, it was observed that ED discharge teaching typi-
cally occurred at a single point in time, usually as families
were preparing to leave the ED and least ready to take full
advantage of interactions with ED staff. In response, the
CHICAGO Plan study design was modified to reposition
the self-management education and other information in
this discharge process so that it occurred earlier in the ED
process, during the treatment and observation period.

The home-based CHW intervention was acceptable
to caregivers and did not require modification from the
original plan. We had concerns regarding the control
condition in the ED because having a usual care arm in
high-risk populations where intervention is needed is
sometimes poorly received. All ED informants expressed
that usual care was acceptable because “usual care” in
their ED varied depending on conditions and staffing.
Our formative work suggested however that the need
for asthma equipment was tremendous. Therefore we
decided our ED coordinators would provide spacers and
inhaler technique training for all participants, regardless
of arm in order to improve the ability of EDs to prioritize
asthma, and allow patients to feel valued and supported.

Not all recommendations of the end-users were imple-
mented. For example, we decided to use the PROMIS R©

Asthma Impact scale as the primary outcome instead
of the caregiver-preferred cACT because the PROMIS
instrument could be administered by phone or in per-
son (cACT needs to be administered in person) and
we intended to implement a combination of phone and
in-person follow-ups. This instrument choice minimized
the need for in-person follow-up visits and reduced the
participation burden. However, we included the cACT
at in-person visits. Regarding recruitment, caregivers,
CHWs, and CAC’s Community Advisory Board all raised
concerns about the ability to adequately recruit families
in the ED due to the high stress of the ED environment.
Because the goal of the CHICAGO Plan was to test an
ED-based intervention for this specific population, we
acknowledged the challenges of our recruitment plan
and used the recommendations to optimize our plan

(modifying our approach and language), but did not
change our recruitment location.

Discussion

Interventions that have demonstrated success in one pop-
ulation or disease area do not necessarily work the same in
others, and this becomes very apparent when attempting
to translate research interventions into diverse real-world
situations [28, 29]. While the interventions proposed in
the CHICAGO Plan had established efficacy, formative
work was necessary to determine if modifications were
needed for implementation in Chicago EDs. The results
shown here confirmed many of the original assumptions
but also suggested several important changes to the study
design. Instead of trying to implement our discharge
intervention using existing personnel, we created a new
position (the ED coordinator) in order to effectively
deliver the intervention. We modified the content and
design of the ED discharge tool using our study results
[27]. We added universal spacer provision and inhaler
technique teaching to address the realities of the ED
systems and families.

This process of engaging end-users in research design
and implementation is central to the mission of PCORI
[30], and has been employed successfully by others in our
PCORI-funded asthma consortium [31]. Unique aspects
of the CHICAGO Plan’s formative work include the use
of strategies from the field of design which expand the
traditional qualitative research framework to incorporate
the influences of context and physical environment. For
example, key informants reported how they perceived
things but caregivers experienced these events differ-
ently and observations (huge piles of discharge papers
in homes, lack of privacy in EDs, etc.) verified that good
intentions frequently did not translate into the desired
outputs.

Formative work is intended to generate hypothesis,
not test them. Our small sample size is a limitation and
the results cannot be applied to any other population or
setting. Data that emerge from a specific social situation
like a focus group or interview are highly contextualized
and prone to social desirability [32], which is why our
team used multiple sources of data to determine the
final themes. We did not use a qualitative data analysis
software and analyzed data usingmethodologies from the
design industry [18–19, 26], which vary somewhat from
standard qualitative research methodologies [33–34].

Conclusion

The ED remains the place where many high-risk children
with asthma seek care [5], making the development of
effective ED-based asthma interventions critical. While
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implementation research necessitates the application of
evidence-based theories and strategies to the interven-
tion study design [36], the engagement of end-users in
the design phase before launching the interventions is a
critical step to optimize research feasibility and relevance.
This aligns with the increasing emphasis on research
approaches and interventions that are “patient-centered
[37].” Our results show how complex the drivers of
asthma care and care-seeking behaviors are; the input
from and engagement of all end-users, not just patients
and families, are important for optimal study implemen-
tation. Finally, the field of medicine should recognize and
accept the limitations of medical providers and clinical
systems, and formally engage design and communication
experts in planning, testing, and delivery of clinical care
interventions.

Acknowledgements

We gratefully acknowledge the help of Michael Berbaum, PhD,
Nina Bracken, APN, Julie DeLisa, MA, Melissa Gutierrez,
MS, Jerry A. Krishnan, MD, PhD, and Sharmilee Nyenhuis,
MD, from the University of Illinois at Chicago; Jane Kramer,
MD, from Rush University Medical Center; Rajesh Kumar,
MD, from Lurie Children’s Hospital; Cortland Lohff, MD, from
the Chicago Department of Public Health; Tom MacTavish,
MA, from the Illinois Institute of Technology Institute of
Design; Zack Pittsenbarger, MD, from Lurie Children’s Hospi-
tal; Trevonne Thompson, MD, from the University of Illinois
at Chicago and John H. Stroger Jr. Hospital of Cook County;
Les Zun, MD, from the Sinai Health System; and Michael
McDermott, MD, from the Illinois Emergency Department
Asthma Surveillance Project for their role in the development
and implementation of the CHICAGO Plan. We thank the
project managers, ED coordinators, CHWs, students, and oth-
ers that participated for their help in the implementation of the
CHICAGO Plan. We also thank the staff, students, and volun-
teers in the clinical centers and partner organizations who gra-
ciously contributed time, effort, and support to the CHICAGO
Plan. Finally, we recognize the CHICAGO Plan families that
contributed their time and efforts to make this study possible.

Declaration of interest

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the paper.
The statements in this report are solely the responsibility of
the authors and do not necessarily represent the views of the
Patient-Centered Outcomes Research Institute (PCORI) and
its Board of Governors or Methodology Committee.

Funding

The research was funded through a Patient-Centered Out-
comes Research Institute (PCORI) award [AS-1307-05420,
“Coordinated Healthcare Interventions for Childhood Asthma
Gaps in Outcomes (CHICAGO) Trial”].

References

1. Centers for Disease Control and Prevention. National
health interview survey. 2014. http://www.cdc.gov/asthma/
nhis/2014/data.htm. Accessed July 29, 2016.

2. Akinbami LJ, Moorman JE, Liu X. Asthma prevalence,
healthcare use, and mortality: United States, 2005–2009.
National health statistics report; no 32. Hyattsville, MD:
National Center for Health Statistics; 2011.

3. Akinbami LJ, Moorman JE, Simon AE, Schoendorf KC.
Trends in racial disparities for asthma outcomes among
children 0 to 17 years, 2001–2010. J Allergy Clin Immunol
2014;134(3):547–553.

4. Akinbami LJ, Moorman JE, Garbe PL, Sondik EJ. Status of
childhood asthma in the United States, 1980–2007. Pedi-
atrics 2009;123:S131–S145.

5. Wang L, Tchopev N, Kuntz-Melcavage K, Hawkins M,
Richardson R. Patient-reported reasons for emergency
department visits in the urban Medicaid population. Am
J Med Qual 2015;30(2):156–160.

6. Stanford RH, Gilsenan AW, Ziemiecki R, Zhou X,
LincourtWR,OrtegaH. Predictors of uncontrolled asthma
in adult and pediatric patients: analysis of the Asthma
Control Characteristics and Prevalence Survey Studies
(ACCESS). J Asthma 2010;47(3):257–262.

7. Katz EB, Carrier ER, Umscheid CA, Pines JM. Compara-
tive effectiveness of care coordination interventions in the
emergency department: a systematic review. Ann Emerg
Med 2012 Jul;60(1):12–23.

8. Abraham J, Kannampallil T, Caskey RN, Kitsiou S. Emer-
gency department-based care transitions for pediatric
patients: a systematic review. Pediatrics 2016 Jul 7.

9. Martin MA, Press VG, Nyenhuis SM, Krishnan JA, Erwin
K, Mosnaim G, Margellos-Anast H, Paik SM, Ignoffo S,
McDermott M; CHICAGO Plan Consortium. Care transi-
tion interventions for children with asthma in the emer-
gency department. J Allergy Clin Immunol 2016;138(6):
1518–1525.

10. Gupta RS, Zhang X, Sharp LK, Shannon JJ, Weiss KB.
Geographic variability in childhood asthma prevalence in
Chicago. J Allergy Clin Immunol 2008;121(3):639–645.

11. Margellos-Anast H, Gutierrez M. Pediatric Asthma in
Black and Latino Chicago Communities: local level data
drives response. In: Whitman S, Shah A, Benjamins M,
(eds.) Urban health: combating disparities with local data.
New York: Oxford University Press; 2010:247–284.

12. Emergency Department visits for asthma, City of Chicago
Department of Public Health, 2011 (Personal Communi-
cation, Cortland Lohff).

13. Available at: http://www.pcori.org/research-results/our-
programs/addressing-disparities/asthma-evidence-
action-network. Accessed June 15, 2015.

14. Krishnan JA, Martin MA, Lohff C, Mosnaim GS,
Margellos-Anast H, DeLisa JA, McMahon K, Erwin K,
Zun LS, BerbaumML,McDermottM, BrackenNE, Kumar
R, Margaret Paik S, Nyenhuis SM, Ignoffo S, Press VG,
Pittsenbarger ZE, Thompson TM. Design of a pragmatic
trial in minority children presenting to the emergency
department with uncontrolled asthma: The CHICAGO
Plan. Contemp Clin Trials 2017;57:10–22.

15. Ducharme FM, Zemek RL, Chalut D, McGillivray D, Noya
FJ, Resendes S, Khomenko L, Rouleau R, Zhang X.Written
action plan in pediatric emergency room improves asthma

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
7:

47
 0

7 
A

ug
us

t 2
01

7 

http://www.cdc.gov/asthma/nhis/2014/data.htm
http://www.pcori.org/research-results/our-programs/addressing-disparities/asthma-evidence-action-network


JOURNAL OF ASTHMA 9

prescribing, adherence and control. Am J Respir Crit Care
Med 2011;183:195–203.

16. Campbell JD, Brooks M, Hosokawa P, Robinson J,
Song L, Krieger J. Community health worker home vis-
its for medicaid-enrolled children with asthma: effects
on asthma outcomes and costs. Am J Public Health
2015;105(11):2366–2372.

17. Postma J, Karr C, Kieckhefer G. Community health work-
ers and environmental interventions for children with
asthma: a systematic review. J Asthma 2009;46(6):564–576.

18. Beyer H, Holtzblatt K. Contextual design. Interactions
1999;6(1):32–42.

19. Martin B, Hanington B. Universal methods of design: 100
ways to research complex problems, develop innovative
ideas and design effective solutions. Beverly MA: Rockport
Publishers; 2012.

20. Cloutier MM, Schatz M, Castro M, Clark N, Kelly HW,
Mangione-Smith R, Sheller J, Sorkness C, Stoloff S, Gergen
P. Asthma outcomes: Composite scores of asthma control.
J Allergy Clin Immunol 2012;129:S24–S33.

21. Liu AH, Zeiger R, Sorkness C, Mahr T, Ostrom N, Burgess
S, Rosenzweig JC, Manjunath R. Development and cross-
sectional validation of the childhood asthma control test. J
Allergy Clin Immunol 2007;119(4):817–825.

22. Juniper EF,Gruffydd-JonesK,Ward S, SvenssonK.Asthma
Control Questionnaire in children: validation, measure-
ment properties, interpretation. Eur Respir J 2010;36:
1410–1416.

23. Nguyen JM, Holbrook JT,Wei CY, Gerald LB, TeagueWG,
Wise RA. Validation and psychometric properties of the
Asthma Control Questionnaire among children. J Allergy
Clin Immunl 2014;133(1):91–97.

24. Juniper EF, Guyatt GH, Feeny DH, Ferrie PJ, Griffith LE,
Townsend M. Measuring quality of life in the parents of
children with asthma. Qual Life Res 1996;5:27–34.

25. Patient-Reported Outcomes Measurement Informa-
tion System. Asthma impact. 2013 Sept 9. Available from:
http://www.assessmentcenter.net/documents/PROMIS%20
Asthma%20Impact%20Scoring%20Manual.pdf. Accessed
May 8, 2014.

26. Kumar V. POEMS 101 Design methods: a structural
approach for driving innovation in your organization. John
Wiley & Sons; 2012.

27. Erwin K, Martin MA, Flippin T, Norell S, Shadlyn A, Yang
J, Falco P, Rivera J, Ignoffo S, Kumar R, Margellos-Anast H,
McDermott M, McMahon K, Mosnaim G, Nyenhuis SM,
Press VG, Ramsay JE, Soyemi K, Thompson TM, Krishnan

JA. Engaging stakeholders to design a comparative effec-
tiveness trial in childrenwith uncontrolled asthma. J Comp
Eff Res 2016 Jan;5(1):17–30.

28. Wandersman A, Alia K, Cook BS, Hsu LL, Ramaswamy R.
Evidence-based interventions are necessary but not suffi-
cient for achieving outcomes in each setting in a complex
world. Am J Eval 2016;37(4):544–561.

29. Bender BG, Krishnan JA, Chambers DA, Cloutier MM,
Riekert KA, Rand CS, Schatz M, Thomson CC,Wilson SR,
Apter A, Carson SS, George M, Gerald JK, Gerald L, Goss
CH,Okelo SO,Mularski RA,NguyenHQ, PatelMR, Szefler
SJ, Weiss CH, Wilson KC, Freemer M. American thoracic
society and national heart, lung, and blood institute imple-
mentation research workshop report. Ann Am Thorac Soc
2015;12(12):S213–S221.

30. Fleurence R, Selby JV, Odom-Walker K, Hunt G, Meltzer
D, Slutsky JR, Yancy C. How The patient-centered out-
comes research institute is engaging patients and others in
shaping its research agenda. Health Affairs 2013;32:393–
400.

31. Shelef DQ, Rand C, Streisand R, Horn IB, Yadav K,
Stewart L, Fousheé N, Waters D, Teach SJ. Using stake-
holder engagement to develop a patient-centered pediatric
asthma intervention. J Allergy Clin Immunol 2016;138(6):
1512–1517.

32. Sim J. Collecting and analyzing qualitative data: Issues
raised by the focus group. J Adv Nurs 1998;28(2):345–352.

33. Glaser B, Strauss A. The discovery of grounded theory:
strategies for qualitative research. New York: Aldine de
Gruyter; 1967.

34. Corbin J, Strauss A. Grounded theory research: proce-
dures, canons, and evaluative criteria. Qual Soc 1990;13(1):
3–21.

35. LaCalle E, Rabin E. Frequent users of emergency depart-
ments: the myths, the data, and the policy implications.
Ann Emerg Med 2010;56(1):42–48.

36. Peters DH, Adam T, Alonge O, Agyepong IA, Tran N.
Implementation research: what it is and how to do it. BMJ
2013;347:f6753.

37. McDonald KM, SundaramV, BravataDM, et al. Care coor-
dination. In: Shojania KG, McDonald KM, Wachter RM,
andOwensDK, eds. Closing the quality gap:A critical anal-
ysis of quality improvement strategies. Technical Review
9 (Prepared by Stanford-UCSF Evidence-Based Practice
Center under contract No. 290-02-0017). Vol. 7. Rockville,
MD: Agency for Healthcare Research and Quality, June
2007. AHRQ Publication No. 04(07)-0051-7.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
L

iv
er

po
ol

] 
at

 0
7:

47
 0

7 
A

ug
us

t 2
01

7 

http://www.assessmentcenter.net/documents/PROMIS%20Asthma%20Impact%20Scoring%20Manual.pdf

	Abstract
	References

