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Abstract

Asthma evidence-based interventions (EBI) are implemented in the home, school, community or
primary care setting. Although families are engaged in one setting, they often have to navigate
challenges in another setting. Our objective is to design and implement a comprehensive plan
which integrates EBI’s and connects the four sectors in underserved communities such as
Philadelphia. September 2015-April 2016 we implemented a three-pronged strategy to understand
needs and resources of the community including 1) focus groups and key informant interviews, 2)
secondary data analysis and 3) pilot testing for implementation to determine gaps in care, and
opportunities to overcome those gaps. Analysis of the focus group and key informant responses
showed themes: diagnosis fear, clinician time, home and school asthma trigger exposures, school
personnel training and communication gaps across all four sectors. EBI’s were evaluated and
selected to address identified themes. Pilot testing of a community health worker (CHW)
intervention to connect home, primary care and school resulted in an efficient transfer of asthma
medications and medication administration forms to the school nurse office for students with
uncontrolled asthma addressing a common delay leading to poor asthma management in school.
Thus far there has been limited success in reducing asthma disparities for low-income minority
children. This study offers hope that strategically positioning CHWs may work synergistically to
close gaps in care and result in improved asthma control and reduced asthma disparities.
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INTRODUCTION

Asthma is the most common physical health condition in school-age children with
prominent racial disparities in prevalence, morbidity, and death (1, 2). It is also the leading
cause of school absenteeism (3). Asthma-related school absences are more common among
lower-income families and black and Hispanic children (4). The high asthma burden
experienced by poor minority children is attributed to multiple ecological factors, the
relationship of multiple environments that affect children, where they live, learn, and play
(5-6). Fragmented attention to these ecological factors across settings results in inconsistent
asthma management and fosters persistent disparities in asthma outcomes (7).

While poor access to high quality health care is one well-described driver of health
disparities, factors that pervade a school-aged child’s home and school, two places where
they spend the majority of their time, are both equally critical to identify and address. These
include substandard home and school built environments (8-10). Poor housing conditions
including overcrowding, economic isolation (11) and the high cost of home maintenance
contribute to the exposure of children to common triggers such as cockroaches, dust, pets,
mice, and mold (12, 13). Local public schools are often older buildings riddled with
allergens and under-resourced to provide optimal support for students with asthma (14). Yet
school interventions which include asthma self-management have been found to reduce
asthma healthcare utilization and number of restricted activity days (15). Further,
environmental interventions in schools have been demonstrated to reduce exposures to
known allergens (16).

The potential synergistic strength of integrating interventions across multiple sectors has not
been fully leveraged despite knowledge that multi-pronged interventions are most effective
(17). Currently evidence-based interventions (EBI) for asthma are implemented in the home,
school, or primary care setting, but not in a coordinated child-centered manner. Even when
caregivers are engaged in asthma interventions in one setting, they must often navigate
challenges in other settings, i.e. an under-resourced home, non-supportive school, or
disengaged healthcare provider. In one study, a comprehensive school nurse management
program to promote care coordination and better asthma management was unsuccessful due
to additional responsibilities for the school nurse in the absence of creating buy-in from the
primary care practice (18). Thus, asthma interventions tailored to families’ characteristics,
social environments, and health beliefs and also connected across sectors may reduce the
burden of caring for children with asthma.

We describe the three-phase process used to identify asthma-related risks, resources, and
barriers with the overarching goal to create a comprehensive plan to implement evidence-
based asthma interventions that span multiple sectors through utilization of Community
Health Workers (CHWS).
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For the past twenty years, the Community Asthma Prevention Program (CAPP) has utilized
a community participation research strategy to implement eleven asthma community-based
interventions. Building upon this success, CAPP assembled the West Philadelphia Asthma
Care Collaborative (WePACC) including partners from all four sectors of a child’s life,
caregivers, school professionals, community organizations and healthcare professionals, to
guide the development of a multi-sector asthma program.

We chose West Philadelphia due to high asthma prevalence of 25% (compared to 9%
nationally) (19), and poverty status. West Philadelphia, according to US Census 2015, has
approximately residents, including roughly 49,000 children 0-17 years. Seventy-four percent
of residents identify as Black/African American. Thirty-two percent of children live below
the federal poverty level, 98% of children have health insurance, and 100% of parents report
their child receives regular health care. Children’s Hospital of Philadelphia (CHOP) is the
primary source of emergency and hospital care for West Philadelphia providing primary care
for over 40,000 children.

Our approach included three successive phases: Phase 1: map West Philadelphia asthma
risks and resources; Phase 2: conduct a needs assessment with community stakeholders; and
Phase 3: use the information gained to develop and conduct a pilot intervention utilizing
CHWs and targeting school-age children with asthma.

Phase 1: Mapping Risks and Resources

The goal of this phase was to better understand asthma morbidity in West Philadelphia and
the resources available to children and families suffering from asthma. Information was used
to identify neighborhoods with high asthma morbidity and available neighborhood resources
to determine the scope and ideal location of a comprehensive intervention.

We mapped asthma morbidity by extracting census tract-level asthma-specific emergency
department (ED) visits for children ages 0-17 with a home address in a West Philadelphia
census tract from the CHOP Data Warehouse between 2014 and 2015. ED visits were
considered asthma-specific with an ICD-9 or ICD-10 diagnosis code for asthma and a
medical order for an inhaled beta agonist or systemic corticosteroid.

Data from Philadelphia’s Department of Licenses and Inspections (L&I) on housing code
violations in 2013 and 2014 were then obtained from License to Inspect (http://
Iti.planphilly.com/), a web-based application that includes a searchable database of code
violations. All violation types were included. Over 30,000 violations reported between 2013
and 2014 were identified; entries without an address or date were excluded.

ArcGIS mapping software was used to map the density of L&I violations across the
WePACC zone. This density layer was reclassified as a binary variable, indicating either
high- or low- L&I violation density. The binary high/low L&I violation layer was then
overlaid on a map of asthma-specific ED visits to CHOP.
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To protect patient privacy, ED data were reported in aggregate at the Census tract level
(rather than street address level). Accordingly, Census tracts were classified as high- or low-
density based on the number of Licensing and Inspection (L& 1) violations with each ED
visit represented within the census tract (Figure 1). We simultaneously mapped the rate of
hospitalizations/1000 children with ED and hospitalizations for asthma revealing an overlap
in healthcare utilization in the areas of high density of L& | violations (figure 2). We then
mapped community resources, such as pharmacies, after school programs, day-care
providers, faith-based sites, and recreation programs using ArcGIS software. We also
mapped school-oriented data points (highest asthma prevalence, number of students and
location) provided by the School District of Philadelphia.

Phase 2: Needs Assessment

To assess the needs of children with asthma and opportunities for improved asthma care, we
conducted focus groups and key informant interviews. Questionnaires were developed in an
iterative process by the research team and then vetted by a community advisory group for
final approval.

Participants—Parents of school-aged children with asthma were recruited from West
Philadelphia primary care centers, schools, and community agencies via flyers and word of
mouth. One parent focus group was held at a primary care center and two were held at
schools identified by WePACC members. Children (ages 6-14 years) recruited directly by
school nurses attended a focus group at school. West Philadelphia school nurses participated
in a focus group during a professional development day. Questions included perspective
about school asthma care, gaps in management and opportunities to close gaps in care.

Seven key informant interviews were held between May 2016 and July 2016. The
participants were parents, school nurse coordinator, healthcare provider and Medicaid
medical director selected via purposive sampling to obtain in-depth insights of the gaps in
care and sustainability strategies in order to inform study design.

Data Collection—All participants were queried about 1) their experience with managing
asthma in their setting; 2) availability of community asthma management resources; 3)
challenges and barriers relating to asthma care in the four sectors; and 4) need for new
asthma programs serving children in West Philadelphia 5) previous interaction with
community health workers.

Key informant, semi-structured interviews were conducted in person or by phone. Although
specific probes and question structures were adjusted to fit the expertise and knowledge base
of each type of participant, the main interview prompts remained the same for each focus
group and interview. Participants with relevant expertise were also asked to provide
feedback on intervention strategies being considered.

All focus groups and key informant interviews were recorded, transcribed, and coded by
trained research staff. Descriptive coding was used to identify key themes based on issues
explored in the focus groups around strengths and challenges in multiple settings (e.g. clinic,
school, home). Thematic analysis was conducted using NVivo software.
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Phase 3 — Develop and Conduct a Pilot Intervention

RESULTS

The Yes We Can™ Children’s Asthma Program, a medical-social model in place at three
primary care practices at CHOP, utilizes CHWs in the clinic and home. We partnered with
the School District of Philadelphia to pilot a school asthma intervention using CHWSs that
would address needs identified in Phase 2. We identified all public schools in West
Philadelphia and used the risk and resource maps to identify a pilot school. Once identified,
project staff worked with school leadership to pilot a school asthma intervention and assess
the feasibility of using CHWs to bridge school nursing care with primary care practice.

Phase 1 — Risks and Resources

Risk of emergency care utilization and housing code violations—1,353 children
residing in West Philadelphia were hospitalized for asthma, and 3,186 children had an ED
visit for asthma at CHOP in 2014 and 2015. Figure 1 demonstrates the overlap of housing
code violation density with ED use for asthma. Grossly similar patterns of utilization by
census tract were observed for hospitalization and ED visits (Figure 2). Areas around the
targeted primary care centers have higher rates of substandard housing and healthcare
utilization. This supports an intervention recruiting from these offices.

Resources—We mapped hospital, pharmacies, and day care providers with after school
programs and faith-based organizations in the targeted community. This map was used to
identify which communities had substantial resource gaps and information was available to
all stakeholders during the planning phase (Figure 2). From risks and resource information
we identified an area for the pilot school intervention in phase 3 (outlined in yellow in
Figure 1).

Phase 2 — Qualitative Assessment: Themes in Focus Groups and Key Informant interviews

Five focus groups (table 1) were convened between November 2015 and April 2016. Three
groups consisted of parents of children with asthma (n=24), one group of children with
asthma (n=7), and one group of school nurses (n= 7). Seven key informant interviews were
conducted between May 2016 and July 2016. Table 3 summarizes findings, illustrative
quotes and evidence-based intervention components that will be utilized to address concerns.

Parent Focus Group—Twenty-four parents living in West Philadelphia participated in
focus groups. Parents had one to three children with asthma with ages ranging from 3 years
to 20 years old. Age of diagnosis ranged from “birth” to 10 years old. Children attended
public and charter schools in the targeted community. Sixty-one percent of children used
asthma medication at school with 57% receiving it from the school nurse. Children’s asthma
varied in severity.

Parent focus groups revealed that parents are most concerned about asthma
management in schools.: Parents identified specific strengths of their healthcare system,
including a 24 hour nurse triage system; common practice of notifying the ED if a child is
sent directly from a primary care center; a dedicated asthma team in the hospital; a system of
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clinic-based CHWSs; community asthma classes; communication around follow-up visits;
nurses; and comprehensive educational paperwork for parents. Parents identified needs and
concerns across all sectors, with home and school concerns mentioned most frequently.
Home concerns included landlord unresponsiveness, difficulty with controlling triggers such
as second-hand smoke exposure and mold, parental mental health issues, children living in
multiple homes, and difficulty using medication.

School system concerns were numerous. Parents reported inconsistent care because of
school nurse presence or absence, lack of communication, teacher’s lack of knowledge about
asthma and the school building environment. Parents felt that funding is an issue making it
difficult for schools to address asthma triggers. Parents reported that they often had to send
their child to school sick to avoid excessive truancy, but in doing so worried that the school
had insufficient personnel to treat ongoing symptoms. This not only resulted in stress for
parents but missed workdays.

I send him [to school] but sometimes | park right outside and don’t even leave
because he’s going to have an issue (with his asthma). So | get him marked in and
he can stay until 10, 11 but then there’s repercussions for that too because then
you’re a negligent parent if you keep your child home to manage their asthma,
they’ve missed too much school. If you send them to school, you’re in fear for their
lives, so like what are you supposed to do? How do you work? - Parent

School Nurse Focus Group—School nurse concerns included a lack of full time nurses
(which has since improved in the School District of Philadelphia), lack of asthma education,
poor communication with both parents and physicians, indoor asthma triggers in school,
missed school days due to asthma, and incomplete medication administration forms. They
expressed concerns about attention to the child’s health care by caregivers, citing a lack of
understanding about asthma, poor communication between parent and provider, missed
appointments, medication use and difficulty controlling child’s asthma.

I don’t want a student to die on my watch but on the same token there, it’s a double
edged sword, you know, you give the inhaler without the [school medication
administration form], then you’re never gettin’ a medication administration form. -
School Nurse

Information gained from qualitative interviews is listed in Table 1 (Figure 3).

Phase 3: Developing and Piloting the School Intervention.

A predominant recurring theme in the focus groups was lack of robust communication
between children’s primary care providers and schools and lack of appropriate asthma
education and care within schools. To test the feasibility of implementing an intervention to
address stakeholder concerns identified in Phase 2, we piloted a CHW-oriented intervention
designed to improve care coordination between these two sectors composed of elements of a
more comprehensive, evidence-based school intervention implemented in Detroit (20). Our
rationale for utilizing CHW:s as the effector arms was that CHWSs were already an accepted
and effective member of the primary care health team, therefore involving CHWs at the
school level may improve communications between all sectors — home, clinic, school and
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community. The two largest primary care practices at CHOP which serve the highest
prevalence and asthma morbidity areas in West Philadelphia each employ an asthma CHW
who makes home visits but does not directly connect with schools to coordinate care for
children with asthma.

Piloting the school intervention—An asthma-trained CHW enrolled nine of 10
families identified by the school nurse at the primary care office. One family did not enroll
due to inability to contact a caregiver for consent. Once enrolled, the CHW approached the
primary care provider (PCP) to gather all necessary forms, medications and devices. The
CHW worked directly with the school nurse, principal, and classroom teacher to implement
the pilot school intervention and enhance communication between caregiver, PCP and
school. Despite initial challenges such as incomplete forms, poor communication between
caregiver and nurse, and no medications at school, the CHW completed the intervention for
all nine children within three weeks of enrollment. Subsequent key informant interviews
with caregivers, school nurses and CHW were overall positive. Caregivers and school nurse
appreciated the role of the CHW who coordinated with caregivers and the school nurse to
ensure that the school obtained forms, medications, and devices needed to provide asthma
care for the students. This positively confirmed the feasibility of utilizing CHWSs as an
optimal strategy for coordinating and improving asthma care for school-aged children and
encouraged our selection of School-Based Asthma Therapy for the intervention.

Under the guidance of WEPACC, we utilized needs assessment results and the feasibility
pilot to inform the final study design incorporating four evidence-based interventions: Yes
We Can™ Children’s Asthma Program, Community Asthma Prevention Program (CAPP)
CHW Home Visit Model, Open Airways for Schools® Plus, and School-Based Asthma
Therapy (Table 1). Yes We Can was selected for the medical-social model, which integrates
social determinants with optimal medical management utilizing CHWs. CAPP’s home visit
model is fully integrated into the primary care practices and is founded on the Inner City
Asthma Study protocol (8, 12, 13).

Open Airways for Schools® Plus combines the American Lung Association’s Open
Airways for Schools® curriculum with other school-focused interventions including 1)
yearly orientation to asthma and control strategies for principals and counselors, 2) briefings
and walk-throughs for custodial personnel regarding potential environmental triggers, and 3)
communication on behalf of families with a child’s clinician regarding program and
requesting completion of the child’s asthma action plan. All of these are identified by
School-based Asthma Management Program (SAMPRO) guidelines as effective
interventions to decrease asthma symptom days and school absences (21-23). Lastly,
School-Based Asthma Therapy, students taking asthma controller medicine in school,
improves the likelihood of children receiving their controller medication, which is the gold
standard of asthma management for uncontrolled asthma (24).

DISCUSSION

Our goal was to collaborate with stakeholders to conduct a needs assessment and design a
coordinated multi-sector intervention to implement in a larger study to measure
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effectiveness. Through our West Philadelphia Asthma Care Collaborative (WePACC) we
were able to accomplish this by conducting a community needs assessment utilizing existing
clinical and community databases and qualitative interviews of caregivers and other
important stakeholders.

Through this three-step process, we identified stakeholders’ concerns and barriers to asthma
control in settings occupied by school-aged children, developed an intervention, and
formulated a design to test this intervention at scale. Caregivers expressed concerns about
school asthma management and the school environment, yet were generally positive about
their healthcare system experience. School nurses expressed feeling limited by lack of
information from parents and providers in management of asthma. Although caregivers
generally had positive relationships with providers, PCP’s identified caregiver lack of
knowledge and connection to schools as barriers. The pilot intervention demonstrated that
CHWs could successfully bridge the gap between school and primary care for asthma.

Focus groups and interviews did not identify healthcare access as a perceived problem for
stakeholders and there was generally a positive attitude toward the healthcare system despite
disparities in asthma-related utilization in certain census tracts. Overlaying census-tract level
utilization data with city licensing and inspection violations indicated potential overlap with
substandard housing conditions which was a concern for parents and a finding that has been
quantified in other studies (25).

Through implementation of this comprehensive care model with child at the center of
coordination and education, we plan to create an effective, sustainable intervention to
eliminate asthma disparities among poor, minority children. Our strategy to address social
determinants while coordinating care across multiple sectors is the utilization of CHWSs. As
community residents, CHWSs understand the unique circumstances and attitudes of families
in their community and can serve as the connectors between families and primary care (27).
CHWs are most often employed to deliver home-based multi-component trigger reduction
interventions creating “asthma-friendly” environments (17). In the school setting, CHWSs
teach asthma classes resulting in improved asthma knowledge and self-management skills
(34, 35). In the primary care setting, CHWSs are recognized as an integral part of the health
team (26). Further, CHWSs can enhance the three principles of the medical home: whole
person orientation, care coordination, and quality and safety by 1) ensuring that the
caregiver’s voice is heard (28-30), 2) creating “teach-back” opportunities, 3) facilitating
communication between all sectors and 4) helping caregivers make and reach goals for
asthma management (31-33).

There are limitations in this study. Since this project was initiated and implemented by
providers and investigators in the caregivers’ healthcare system, focus group attendees and
key informants may have underreported concerns about the healthcare system. The focus
groups and interviews, were conducted by a third-party contractor not affiliated with the
healthcare system, minimizing the extent of possible underreporting. Additionally, we
focused our efforts on understanding the needs and concerns in children’s homes, schools,
and clinics. While community resources were included in the needs assessment and resource
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mapping, community resources such as after-school programs, recreation centers, and
churches, were not explicitly included in the focus groups or key informant interviews.

In the final U01 study design we propose utilizing CHWs in the home, school and primary
care sectors utilizing a factorial design. The clinical CHW will be responsible for
implementing home visits and clinic visits. The school CHW will be responsible for
coordination of school asthma management and School-Based Asthma Therapy and
implementing the Open Airway for Schools curriculum. Building on previous research
demonstrating effectiveness of CHWs in single domains, this study will examine the
synergistic approach of utilizing CHWs in the home, school and clinical setting
simultaneously to improve asthma control for children in West Philadelphia. Supporting this
study with a cost-analysis will inform managed care organizations about the sustainability of
this integrative approach.

Conclusion/key findings:

Thus far there has been limited success in reducing asthma disparities for low-income
minority children. This study offers hope that strategically positioning CHWSs may work
synergistically to close gaps in care and result in improved asthma control and reduced
asthma disparities.
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WePACC Intervention Mapping

L&I Violation Density & Pediatric ED
Visits due to Asthma 2013-2014

o Chid Admitted to ED due to Asthma
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Figure 1.
Licensing and Inspection violations mapped with emergency room admissions for asthma.
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WePACC Neighborhood Pediatric Asthma Measure Rates

Rate of
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due to Asthma 2014-2015 due to Asthma 2014-2015

Pilot Zone
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who were hospitalized due to asthma in ‘:] 15-44 .4 were admitted to the ER due to
- asthma in 2014 and 2015 out of the

;2::;:1.3 (1):;2:‘ :,;t:;z::::lm the sl total population under 17 reported in

2010 census multiplied by 1,000. Rates - 70-84  the 2010 census multiplied by 1,000.
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- #0238 from 0-56. - 85-121 range from 0-121. @
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Prepared by The Research and Evaluation Group at PHMC F *Census tracts with populations of children (age 17 or under) less than 50 are shaded in gray.
Figure 2.

Asthma-related Hospitalizations and Emergency Room Visits per 1000 children reported by
census tract.
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Table 1.

Qualitative Data and Proposed Interventions

Participants

Common Themes

Planned Evidence Based Interventions

Parents (n=
24

1. Environmental Concerns -
asthma triggers at home and
school

2. Family Dynamics — children
in multiple homes

3. Life Stressors, i.e. lack of
employment, chronic
homelessness, substance abuse
4. Understanding of asthma
medications and devices

5. School Concerns — school
staff knowledgeable in how to
manage asthma

6. Health Care Concerns — No
time for education at clinic
visits, missed appointments,
crowded offices

7. Fear of asthma diagnosis in
children

Children Ages
8-13(n=7)

8. Belief that they take too
many asthma medications and
that administration is too
frequent

9. Concern that allergies often
trigger asthma symptoms

10. Feeling that asthma limits
activities and sadness about
having asthma and their
limitations

School Health
Services (n=8)

11. Difficulty obtaining
completed health forms

12. Feeling that school nurses
are the only staff who can care
for students with asthma

13. Caregivers not having
enough medication for both
home and school

14. Need for asthma education
tor school staff

15. Parental lack of knowledge
about asthma management (e.g.,
belief that children can outgrow

Provider (n=1)

Primary Care asthma)
Providers 16. Poor communication with
(n=2) caregivers
17. Challenges with health
insurance
18. Limited time at visits
Health 19. Parental lack of knowledge
Insurance about proper use of asthma

medications

Yes We Can™ Children’s Asthma Program

(CHW in Clinic and Home Settings)

> Asthma education in clinic and home (Themes 1, 4, 6, 7, 15)

> CHW attends clinic visits to facilitate enhanced communication between provider and
caregiver, and relaying to provider any caregiver concerns, needs or fears (Themes 4, 8,
7,15, 16, 18)

> Needs assessment to assist patents with identifying care coordination goals with links
to resources to address stressors and barriers (Themes 2, 3, 17)

> Home asthma trigger evaluation with education and supplies for trigger reduction
(Theme 1)

> Education on STAR (Stop-Think-Ask-Respond) technique to talk to children about
feelings regarding asthma (Themes 8, 10)

> Motivate and reward children for taking medication as prescribed (Theme 8)

> Education on asthma care plan and asthma medications (Theme 8, 19)

Open Airways for Schools® Plus

(CHW in School Setting)

> Asthma education session scheduled for school faculty and staff in best practices for
asthma managements schools (Themes 5, 12, 14)

> CHW conducts American Lung Association’s Open Airways for Schools (OAS)
educational sessions for students with asthma (Themes 7, 8, 9, 10)

> Classroom asthma trigger evaluation with education and supplies for trigger reduction
given to classroom teachers (Theme 1)

School-Based Asthma Therapy (SBAT)

(CHW Clinic and Home coordinates with CHW in School)

> Coordinated communication between primary care provider, school nurse and
caregivers to efficiently attain medication administration forms and asthma medications
at school (Themes 2, 3, 11)

> Students receive one dose of asthma control medication daily in school nurse office
(Theme 2, 3)

> Health Insurance Provider establishes policy for two asthma control medications and
two devices to be dispensed for use at home and school (Theme 13)
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