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Abstract

Background: Rural Latino children with asthma suffer high rates of uncontrolled asthma symptoms, emergency department
vigits, and repeat hospitalizations. This vulnerable population must negotiate micro- and macrolevel challengesthat impact asthma
management, including language barriers, primary care access, parental time off from work, insurance coverage, distance from
specialty sites, and documentation status. There are few proven interventions that address asthma management embedded within
this unigue context.

Objective: Using a bio-ecological approach, we will determine the feasibility of a patient-centered collaborative program
between rural Latino children with asthmaand their families, school-based nursing programs, and primary care providers, facilitated
by the use of a smartphone-based mobile app with a Spanish-language interface. We hypothesize that improving communication
through acollaborative, patient-centered intervention will improve asthma management, empower the patient and family, decrease
outcome disparities, and decrease direct and indirect costs.

Methods: The specific aims of this study include the following: (1) Aim 1: produce and validate a Spanish translation of an
existing asthma management app and evaluate its usability with Latino parents of children with asthma, (2) Aim 2: develop and
evaluate atriadic, patient-centered asthmaintervention preliminary protocol, facilitated by the bilingual mobile app validated in
Aim 1, and (3) Aim 3: investigate the feasibility of the patient-centered asthma intervention from Aim 2 using a waiting-list
randomized controlled trial (RCT) to investigate the effects of the intervention on school days missed and medication adherence.
Results. Mabile app trangdlation, initial usability testing, and app software refinement were completed in 2019. Analysisisin
progress. Preliminary protocol testing is underway; we anticipate that the waiting-list RCT, using the refined protocol developed
in Aim 2, will commencein fall 2020.

Conclusions: Tailored, technology-based sol utions have the potential to successfully addressissues affecting asthma management,
including communication barriers, accessibility issues, medication adherence, and suboptimal technological interventions.

Trial Registration: ClinicalTrials.gov NCT04633018; https://www.clinicaltrials.gov/ct2/show/NCT04633018
International Registered Report Identifier (IRRID): DERR1-10.2196/18977

(JMIR Res Protoc 2020;9(12):€18977) doi: 10.2196/18977
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Introduction

Background

Rural Latino children with asthma and their families may
experience unique, multilevel barriers to effective asthma
management, contributing to disparate health outcomes and
broader health disparities. Children with asthma insured by
Medicaid disproportionately represent emergency department
(ED) visits, including repeat visits [1], and are more likely to
require repeat hospitalizations for uncontrolled asthma
symptoms [2]. Patients and families who are able to address
environmental triggers, address medication adherence, and
access timely primary care visits have fewer exacerbations
requiring emergency interventions, resulting in significantly
reduced direct and indirect costs, fewer lost school days and
workdays, and improved quality of life. Evidence suggests that
Latino people are more likely to access and use mobile health
(mHealth) apps, especialy if the app contains a
Spanish-language interface [3]; however, there are no asthma
management apps currently available in Spanish.

Barriersand Solutionsto Effective Asthma
M anagement

Communication With and Between Health Care
Providers

Sporadic availability of language interpreters, especialy inrural
areas and in systems with limited resources, often results in
providers* getting by” with problematic solutions, such as child
interpreters or overestimating their ability to communicate in
the target language [4]. Beyond the obvious communication
challengesthat participantsin language discordant interactions
can encounter, parents report significant issues in conflicting
management styles and communication between health care
providers [5], causing parents to become frustrated with their
child’s care[6].

Continuity of Care

Parents express a preference for primary care management of
their child's asthma, and patients who have primary care
appointments soon after an asthma exacerbation requiring an
ED visit are less likely to require arepeat ED visit during the
following month [7]. However, there are real and perceived
barriers experienced by these families, including the inability
to schedule urgent visits or parental work demands|[5]. Further,
continuity of careand primary care access may be compromised
dueto insurance status[8]. The vast magjority of patients do not
follow up after suffering an asthma exacerbation requiring
emergency intervention, even when they haveinsurance and an
identified primary care provider (PCP) [9].

Lack of Adherenceto Medication

Latino patients are less likely to take asthma medications as
prescribed when compared to non-Latino White people [10].
Cost, access challenges, and knowledge deficits contribute to
suboptimal medication adherence, often related to difficulty
obtaining the appropriate medications and devices, such as
spacersor nebulizer machines, dueto lack of insurance coverage
or cost. Knowledge deficits (eg, parental beliefsthat prolonged
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use of asthma medication can cause weakening of the lungs,
bone density loss, medication dependence, or cardiac
complications) and parental perceptions regarding the necessity
of their child's asthma medication can negatively influence
preventative therapy adherence [11].

Fragmented Technological | nterventions

Technological interventions, including mobile appsto assist the
patient with asthma management, are readily available for use
on smartphones. However, few apps incorporate functions
associated with improved patient outcomes [12]. For example,
some asthma apps offer the ability to track medications and
asthma symptoms but do not allow the correlation and sharing
of data. There are no apps available currently that (1) allow
secure storage and correlation of medication administration,
symptoms, and exacerbations requiring medical intervention,
(2) alow health care providers to access the patient data to
examine trends over time, and (3) are available in Spanish.

School Nursing Programs

School nursing programs have the potential to positively impact
childhood chronic disease management, including asthma, as
approximately 90% of elementary and secondary school—age
children areenrolled in public schoolsin the United States[13].
School-based educational programs have been shown to increase
parents’ knowledge regarding environmental triggers for their
children’s asthma [14,15], but school-based services often do
not meet National Heart, Lung, and Blood Ingtitute asthma
management guidelines [16]. In addition, while educational
programs delivered by school nurses are effective in improving
patient asthma knowledge, these nurses face their own unique
barriers, including time to attend educational programs and
provide case management for the students with asthma, specific
knowledge deficits, and having confidence in their ability to
independently implement asthma programs[17]. The challenges
school nurses face in caring for their students with asthma are
compounded when parents have limited English proficiency.
However, a clear understanding of how existing relationships
and systems can be leveraged and coordinated has the potential
to streamline the disease management process and effectively
address outcome disparities among rural Latino children with
asthma.

Contribution of Proposed Project to Advancing
Scientific Knowledge and Public Health

Overview

The proposed feasibility study is supported by a K23 award;
this type of award provides individuals who have a clinical
doctoral degree with an intensive, supervised, patient-oriented
research experience. This study addresses a gap in our current
understanding of best practices for asthma management in
vulnerable populations. While the magjority of the 56 million
US Latino people live in urban areas, this population is
increasingly moving to nontraditional, rural settlement areas
such as South Carolina. Latino children bornin rural areas are
significantly more likely to be poor, have limited access to
services, and livein substandard housing associated with migrant
farming [18]. My previous research has identified unique
barriersimpacting asthmamanagement in rural Latino children,
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including parental documentation status, accessto transportation,
and distance to speciaty sites [19]. My focus on a targeted,
patient-controlled intervention taking multilevel pressuresinto
account may reduce the disparities suffered by this vulnerable
popul ation.

Innovation

Innovative aspects of this project include the
bio-social-ecological framework, the patient-centered and
collaborative approach, and the utilization of bilingual
technol ogy. The bio-ecological perspective guiding the research
addressesthe specific challengesrural Latino children and their
families face when managing asthma care embedded in a
complex interaction of environments, agencies, and systems.
Theresearch incorporates patient-centered and community-based
collaboration, building on a patient- and family-directed
collaboration, rather than an institutionally situated intervention,
and leveraging existing systems such as school nursing
programs. Bilingual technology addresses|anguage discordance.
The app does not trandate; rather, the parent and caregiver
interface isin Spanish and input is securely transmitted to the
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school nurse and accessible in English. The use of the
Spanish-language version of AsthmaMD (AMD-Sp), a free
asthma management app, will facilitate day-to-day
communication between the school nurse and the parent or
caregiver, minimizing the daily need for an interpreter.

Theoretical Framewor k

My preliminary studies and proposed study are guided by a
bio-ecological conceptualization of the complex interactions
and intersections of multilevel factors with childhood asthma
management in a specific vulnerable population group: rural
Latino children with asthma. | will use Bronfenbrenner's
Process-Person-Context-Time model to organize the study
approach, intervention design, and data analysis (see Table 1)
[20]. The concepts in this model alow for identification and
examination of relevant variablesthat contribute to poorer health
care outcomes (eg, communication issues within and between
patients and system representatives, where people live, health
care accessibility, socioeconomic status, demographics,
individual knowledge, and how people and environments change
over time).

Table 1. Bronfenbrenner’s Process-Person-Context-Time model and ecological levels.

Ecological level Associated factors
Microsystem Patient: knowledge deficits and medication adherence
School nurse: knowledge and informational deficits
Primary care provider: knowledge and informational deficits
Mesosystem Interactions between the patient and family and school nurses
Interactions between the patient and family and provider
Interactions between the provider and school nurses
Exosystem Effects of transportation issues
Effects of work attendance constraints
Effects of documentation status
Chronosystem Knowledge change over time

Medication adherence over time
Biophysical measures over time
Emergency department visits (retrospective and prospective)
Sustainability of program after feasibility study is complete

Preliminary Studies

The first preliminary study was Patterns of communication
technology utilization for health information among Hispanics
in South Carolina: Implications for health equity [19]. This
cross-sectional, descriptive study examined patterns of
technology use and health careinformation seeking and service
access among South Carolina—based L atino peoplewith limited
English proficiency. Data were collected in two waves; 361
Latino people completed surveys. Self-reported accessibility
and utilization of cell phonesincreased (89% in 2011 to 96.6%
in 2015-2016), supporting the feasibility of using a
technology-based approach in this proposal.

The second preliminary study was Exploring app features with
outcomes in mHealth studies involving chronic respiratory
diseases, diabetes, and hypertension: A targeted exploration of
theliterature[21]. Thisreview identified 27 studiesthat utilized

https://www.researchprotocols.org/2020/12/€18977

mobile apps in the management of selected chronic diseases:
diabetes, hypertension, and asthma. The use of at least one of
four specific app features was associated with improved patient
outcomes; the app proposed for the study, AsthmaMD, contains
two of these features, including clinical data shared with health
care providers through interoperability and incorporation of an
evidence-based clinical decision support system.

The third preliminary study was Urban-rural differences in
school nurses' asthma training needs and access to asthma
resources [22]. This survey study was conducted with school
nurses in South Caroling, including those in the Lancaster
County School District (LCSD), which had 100% participation
rate. At the time, only 16% of participants were implementing
an asthma program in their school, yet the vast majority (87%)
of nurses expressed a desire for further asthma training
programs.
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The preliminary data from these studies substantiate the uptake
of technology by rural Latino people, as seen by improved
patient compliance with certain features of apps that are
contained in the AsthmaMD app and an increase in school
nurses willingness to participate in the study.

Methods

Study Overview

This project received funding from the National Heart, Lung,
and Blood Ingtitute of the National Institutes of Health (NIH)
(2017-2022). Guided by abio-ecological theoretical framework,
the primary goal of this research is to develop and evaluate a
patient-centered collaborative intervention between rural Latino
children with asthma and their families, school-based nursing
programs, and PCPs, facilitated by the use of a
smartphone-based Spanish-language mobile app. The three
specific aims are as follows:

1 Produce and validate a Spanish trandlation of an existing
asthma management app and evaluate its usability with
Latino parents of children with asthma.

2. Develop and evaluate a triadic, patient-centered asthma
intervention preliminary protocol, facilitated by the bilingual
mobile app validated in Aim 1.

3. Investigate the
feasibility
of the patient-centered asthma intervention from Aim 2
using a waiting-list randomized controlled trial (RCT) to

Dawson €t al

investigate the effects of the intervention on school days
missed and medication adherence.

Aim 1: Produce and Validate a Spanish Trandglation
of the App

Overview

Figure 1 showsthe systemati ¢ trandlation process of an existing
asthma management app, AsthmaMD. We will create a
Spanish-language version of AsthmaMD, AMD-Sp, a free
asthma management app, and will evaluate its usability with
Latino parents of children with asthma. Users of the existing
AsthmaMD app are able to (1) track their maintenance and
rescue medications as well as set medication administration
reminder aerts, (2) produce an asthma action plan, (3) note
asthma symptoms and exacerbations, including ED visits, and
(4) share this information with health care providers securely.
Anunpublished analysisby AsthmaMD devel opers demonstrated
that English-speaking adult users with higher app
engagement had improvement in their pulmonary function
measurements by a minimum of 10% after 6 months of usage.
Three independent certified translators will render the English
app text into Latin American Spanish, asthe population targeted
in this study is primarily of Mexican origin, using methods
adapted from Squires et a [23] (see Figure 1). AsthmaMD
software engineerswill usethe certified, translated materialsto
produce AMD-Sp for the iOS platform. The state of South
Carolina has a contract with Verizon Wireless that will alow
me to minimize the costs associated with the hardware (ie,
iPhones) and data plans necessary to implement the intervention.

Figure 1. Systematic trandation process of an existing asthma management app. PI: principa investigator.

Spanish-language text
returned to Pl for
reconciliation

Backward translation
by certified translator

Pl - Forward translation of
existing English AsthmaMD
patient-side text into
Spanish

Materials sent to
AsthmaMD software
engineers for app
production
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5-10 native Spanish
speakers from
representative cultures
(eg, Mexico, Puerto Rico,
Cuba) evaluate Spanish
translation

Final culturally
appropriate Spanish-
language materials
produced by Pl

Final materials certified by
bilingual (Spanish/English)
pulmonologist
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Participant Recruitment

Once developed, | will recruit aconvenience sample of 5 limited
English—proficient Latino parents or caregivers of children with
asthma to use the app for a week. They will examine the app
for learnability, memorability, number of errors made in use,
and satisfaction [24]. | will employ a usability heuristic to
identify potential problems[25]. Participantswill receiveaUS
$25 cash incentive on return of the phone.

App Refinement

We will consider modification of app software as needed at
each step of the evaluation, including translation, usability, and
protocol devel opment.

Dawson €t al

Aim 2: Develop and Evaluatethe Preliminary Protocol
for a Triadic, Patient-Centered Asthma I ntervention

Overview

The goal of thisaim isto develop a pragmatic, acceptable, and
financially sustainable model of collaborative careintervention
(see Figure 2) facilitated by the Spanish-language mobile app
validated in Aim 1. | will utilize the data from my study
Experiences of rural Southeastern Latino parents of children
with asthma to identify patient and family issues of importance
to this collaboration. To situate the collaboration, | will utilize
the analysis of relevant South Carolina epidemiological datato
account for macrolevel issuesthat may impact the collaboration.
Once devel oped, evaluated, and refined, the protocol generated
by Aim 2 will beused in Aim 3.

Figure 2. Preliminary protocol. ED: emergency department; NHLBI: National Heart, Lung, and Blood Institute; PCP: primary care provider.

EISchoo\ Nurse Responsibilities

|:| Parent/caregiver Responsibilities

[] Primary Health Care Provider Responsibilities

Intervention Steps

Rationale

With assistance from the
parent/caregiver will:
e  Enter child's information into app, which then generates
asthma action plan
s  Set up repeating, daily medication reminders

o  Attach medication counters to inhalers if needed

bilingual research assistant,

Interactivity with the research assistant
engagement/participant retention
* Assures accuracy of information lcaded into app

increases study

* Assures information loaded into app is entered correctly
¢ Objective means of determining medication adherence

School nurse reviews asthma action plan with primary health care
provider via existing communication school district protocols

App-generated asthma action plan is consistent with NHLBI
guidelines

Asthma action plan is approved by primary health care provider
and documented in patient chart

All participants in the study are operating from the same, current
information

Parent/caregiver prospectively and daily uploads medication
administration and daily symptom information for 2 weeks

facilitated
recontact

Early evaluation and troubleshooting of app
communication. Bilingual research assistant will
parent/caregiver in 48 to 72 hours to reinforce training

Protocol Implementation

Parent/caregiver uses app to:

s Record medication administration (inhaled steroids,
rescue inhalers, oral medications) and daily symptoms

* Record asthma exacerbations managed at home as well
as exacerbations requiring outpatient and/or emergency
department intervention

* Transmit information securely via app daily to school
nurse

Parent/caregiver will communicate any nonemergent questions or
concerns to the school nurse with assistance from the bilingual
research assistant, who will be available via phoneftext

School nurses will review all data transmitted by the
parent/caregiver to the school-based computer (asthma
symptoms and medicaticn adherence trends, as well as asthma
exacerbations) daily

Model of
Collaborative

Care Parent/

Caregiver

App

Primary
Health
Care
Provider

F 3
A 4

Iﬂl

School nurse will contact the primary health care provider for:
e Deviations in the asthma action plan
= An ED visit noted for further orders or to facilitate setting
up a clinic follow-up visit
s Asthma symptoms noted by the child's teacher

School nurse will perform any physical assessments as indicated
after collaboration with the PCP (eg, pulse oximetry, lung sounds,
respiratory rates)

School nurse will contact the family by phone with assistance of
the bilingual research assistant for additional training if weekly
review reveals no information input in the app

Primary health care provider will be available weekly and as
needed to the school nurse, and to review asthma action plan

Primary health care provider will facilitate appointment availability
as indicated by the school nurses’ assessment and
recommendation

Allows the nurse and primary health care provider to collaborate
and adjust maintenance medications if indicated, or set up an
outpatient clinic visit
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Participant Recruitment

Overview

Five triads of participants will participate in the preliminary
protocol. First, | will arrange a meeting with clinic and school
representatives to develop an acceptable communication
protocol between these institutions. As aformer full-time, and
now part-time, employee| have an established relationship with
the largest pediatric primary care facility in Lancaster, South
Caralina, which has alarge Latino patient base, aswell aswith
the LCSD. The director of student services, along with the
director of nursing services, has already made a commitment
to this study. Participants include three distinct groups, listed
in order of recruitment: (1) a PCP, (2) Latino children with
asthma and their parents or caregivers, and (3) school nurses.
SPH and DHM will guide me in subject recruitment [26] as
discussed in the following sections.

Primary Care Provider

A local pediatrician who has practiced primary care pediatrics
in Lancaster County for over 15 years has agreed to participate;
her consent will be obtained prior to initiating theidentification
of potential Latino children participants.

Latino Children With Asthma and Their Parentsor
Caregivers

| will purposively recruit a convenience sample of 5 Latino
children with asthma, along with their parents or primary
caregivers who have limited English proficiency; who reside
in Lancaster County, South Carolina; and who are patients at
thelocal pediatrician’sclinic. The pediatrician will assist inthe
identification of appropriate participants, and | will also utilize
Spanish-language recruitment flyers to be placed at the
outpatient clinic. Once participants are identified and express
interest in participating in the study, a bilingual research
assistant will contact them personaly to give an overview of
the study and obtain consent (parents) and assent (child), as
well as appropriate Heath Insurance Portability and
Accountability Act (HIPAA) and medical recordsreleaseforms.
Inclusion criteria are as follows: (1) children who self-identify
or family-identify as Hispanic or Latino, (2) school-aged (5-12
years) children who attend school withinthe LCSD, (3) children
who have received a diagnosis of asthma from a health care
provider and aretaking acontroller medication, and (4) parents
or primary caregivers (eg, grandparents and extended family)
language of preference is Spanish.

School Nurses

The LCSD includes 21 schools serving 11,500 students. Each
of these schools has at least one dedicated nurse: a licensed
practical nurse or aregistered nurse. Once patient participants
areidentified, | will contact the nurses at the school they attend
to review the study and obtain their consent to participate. Once
the participants have been enrolled, they will participate in
targeted training, as described in the following sections.

Training
Primary Care Provider and School Nurses

I will conduct one-on-one sessions with the PCP and school
nurses to explain how the patient enters information (ie,

https://www.researchprotocols.org/2020/12/€18977
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medi cation administration and symptoms) into the app. For the
school nurses, | will demonstrate how to access the digitally
encrypted information using their site-based computers, which
are available at al LCSD schools, as well as provide a short
manual of instructions that will include screenshots and
frequently asked questions.

Parentsand Caregivers of Latino Children With Asthma

AniPhone5will be provided for each participant, to bereturned
at the conclusion of the study. The phone will have AMD-Sp
installed. They will review the information on the phone data
plan, how to use the iPhone, and how to enter information into
the app. At the completion of Aim 2, parents and guardianswill
receive US $100 cash per family.

I ntervention: Developing a Model of Collaborative Care

Overview

Theintervention devel opment stage will begin after completion
of the initial educational activities. Enrolled participants will
be followed over 3 months using the preliminary protocol (see
Figure 2), with the understanding that this protocol is adaptable
and flexible as the study progresses.

Parentsand Caregivers of Latino Children With Asthma

As each subject is recruited and enrolled, a bilingual research
assistant will conduct a training session with the child as well
as with the parent or caregiver in Spanish. They will aso be
given a short instruction manual, in Spanish, with screenshots
and frequently asked questions.

Data Collection, Analysis, and Protocol Refinement

Formative Data Collection for All Participants

Demographic information will be obtained from all enrolled
participants: school nurses, parents and caregivers, children,
and health care providers.

Quantitative Data Collection

We will perform medication counts monthly; asthma
medications that do not have counters or individual vials, such
as some metered-dose inhalers, will befitted with a PuffMinder,
adigital inhaler dose counter. These results will be compared
to the self-report medication adherence information entered into
the app by the parent or caregiver.

Qualitative Data Collection

Postintervention data regarding the experiences of the
participants in this collaborative intervention will be obtained
through a postintervention focus group facilitated by the
principal investigator (Pl) with the PCP and school nurses; in
addition, five interviews will be conducted by a bilingual
research assistant with the Latino families. These focused,
semistructured encounters will be guided by open-ended
questions detailed in interview guides to be developed. Audio
data will be digitally recorded, then transcribed in Spanish by
Verbal Ink; data will be managed with the NVivo 10 platform
(QSR International) [27]. A qualitative, descriptive, thematic
analysis approach will inform the transcript analysis. The data
analysis will be conducted by the Pl with input from DHM,
who has an extensive background in qualitative research. She
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and | will be responsible for the iterative process of data
analysis, and will conduct open and focused coding as well as
thematic analysis[28].

Potential Limitations and Solutions

The results from Aims 1 and 2 will be used to refine the
intervention for Aim 3. For example, if we find that the PCP
prefersto communicate with the school nurses via secure email
instead of by phone, wewill adjust the procedures. If the school
nurses have issues accessing the data, | can offer additional
training. As self-reports of adherence may be inflated, we will
compare medication counts with information entered into the
app by the parent or caregiver. Finally, even though AMD-Sp
is easy to use and will require approximately five minutes of
the parent’sor caregiver’stimeto log symptoms and medication
adherence information, if the parent or caregiver is having
difficulty using the technology, my bilingual research assistant
will provide additional support. | will betracking app usagefor
the first week of each new enrollee to discuss concerns and
strategies. We are awvare of the possibility that these participants
may have some unknown difficulties. If this preliminary step
revealsthisto bean issue, we can consider simple modifications
to the study plan, such as the use of a short messaging service
(ie, text messaging, which is associated with improved chronic
disease management) in lieu of the app.

Aim 3: Investigate the Feasibility of the
Patient-Centered Asthma I ntervention

Overview

With the results from Aim 2, | will refine the collaborative
intervention and produce the protocol to be utilized in Aim 3.
Using a waiting-list RCT, | will then evaluate the feasibility
and acceptability of the intervention, including dosing, fidelity,
recruitment, and retention [29], and investigate the effects of
the intervention on school days missed and medication
adherence.

Participant Recruitment

Participant recruitment will occur on a rolling basis and will
follow the same procedure as noted in Aim 2, except that 20
Latino families will be recruited, following the sameinclusion
and exclusion criteria, for this arm of the study. Participant
responsibilitieswill also remain asnotedin Aim 2, unlessthere

Table 2. Outcome measures and their details.

Dawson €t al

is a need to modify them based on the qualitative results from
Aim 2. As the families are enrolled in the study, they will be
randomly assigned to either the intervention group or the
waiting-list control group. After theinitial 10 intervention group
participants complete the 6-month data collection period, the
10 waiting-list control group participantswill then proceed with
the 6-month intervention. In addition to Dr Ambeti, there are
additional pediatricians and nurse practitioners at the primary
care clinic site, as well as other pediatric providersin the area
served by the LCSD. An invitation to participate will be
extended to them as well. Participant training will follow the
procedures outlined previously. At the completion of the study,
parents and guardians will receive US $100 cash per family.

I ntervention

Therefined protocol developed at the end of Aim 2 will beused
to direct the intervention stage of Aim 3; it is anticipated that
the steps will be similar. Participants will be followed for 6
months.

Data Collection

Anticipated quantitative datathat will result from Aim 3include
the information entered into the app by the parent or caregiver,
which are then encrypted and transmitted to the school nurse.
These datawill include selected NIH and Agency for Healthcare
Research and Quality standardized asthma outcomes [30],
including the primary outcome measures of medication
adherenceinformation (ie, asthmamedication ratio [31], which
ispredictive of childhood asthmaED visits and hospitalizations)
and school days missed. This school district requires HIPAA
waivers to alow communication between school nurses and
local health care providers and will be able to provide
information on recorded school absences onceinformed consent
forms are obtained. Secondary outcome measures include
frequency of rescueinhaler use, aswell as asthmaexacerbations,
outpatient clinic visits, and ED visits (see Table 2). Lung
capacity will be obtained using spirometry pre- and
postintervention [32] to obtain relevant lung function variables,
such as FEV1 (forced expiratory volume in 1 second) and
FEVVUFVC (forced vita capacity). Measures from the control
group will include medication counts, number of asthma
exacerbations, ED and outpatient clinic visits, and spirometry
measures on enrollment, during the intervention phase, and
again at the end of the intervention.

QOutcome variable Description Source of data Type of measure

Medication adherence—asthmamedi- Medication administration data uploaded to the app Parents Continuous

cation ratio (primary outcome)

Medication adherence—asthmamedi- Medication counts performed monthly by the principal investi- Principal investigator ~ Continuous

cation ratio (primary outcome) gator

School days missed School absences secondary to asthma symptoms Nurses Continuous

Asthma exacerbations Number of asthma exacerbations uploaded to the app Parents Continuous

Freguency of rescue inhaler use Albuterol usage for wheezing episodes Parents Continuous

Emergency department visits Number and dates of emergency department visitsuploadedto Parents Categorical
the app

Outpatient clinic visits Number and dates of outpatient clinic visitsuploaded totheapp Parents Continuous
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Data Security

Biometric data are shared by the parent with the school nurse
and PI through the AMD-Sp app by selecting and sending all
uploaded information directly to the designated recipients. The
app will be password protected to prevent unauthorized access
to the information in case of phone loss[33].

Power Analysis

Formal power analysesare not presented for this study, because
(1) we do not have useful effect size estimates and (2) the
resources available for K23 research virtually insure an
underpowered research design. Our sample of 20 (10 in each
group) thus represents far less than .80 power. We will have
power to detect an effect size of 1.16 in the mean asthma
medication ratio between the intervention group and control
group; the power to detect a large effect size (0.80) is .53
[34,35]. Our goalsareto arrive at effect size estimatesfor future
work.

Statistical Analysis

The main analysis for Aim 3 will be to compare the average
adherence between the case and control groups. Thiscomparison
will bemadeviaPROC REG in SAS, version 9.4 (SAS | nstitute)
[36]. Wewill aso compare mean rates of the asthmamedication
ratio using the Wilcoxon rank-sum test. A 1-sided P value of
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.05 will be considered significant for all analyses. | anticipate
that the results will support the rationale for an RCT focused
on ascalable, multisite, multicounty version of thisintervention,
with state-level stakeholders such as Select Health, at the
conclusion of this study.

Results

The University of South Carolina Institutional Review Board
reviewed the study protocols for Aims 1 and 2 and these were
approved after expedited review. The mobile app trandlation,
initial usability testing, and app software refinement were
completed in 2019. Analysisisin progress. Preliminary protocol
testing is underway; we anticipate that the waiting-list RCT,
using the refined protocol developed in Aim 2, will commence
in fall 2020.

Discussion

This collaborative mHealth intervention study addresses a gap
in our current understanding of best practices for asthma
management in specific vulnerable populations. Tailored,
technology-based solutions have the potential to successfully
address issues affecting asthma management, including
communication barriers, accessibility issues, medication
adherence, and suboptimal technological interventions.

1. TangN, SteinJ, HsiaRY, Masdlli JH, Gonzales R. Trends and characteristics of US emergency department visits, 1997-2007.
JAMA 2010 Aug 11;304(6):664-670 [FREE Full text] [doi: 10.1001/jama.2010.1112] [Medline: 20699458]

2. Kenyon CC, Melvin PR, Chiang VW, Elliott MN, Schuster MA, Berry JG. Rehospitalization for childhood asthma: Timing,
variation, and opportunities for intervention. J Pediatr 2014 Feb;164(2):300-305. [doi: 10.1016/j.jpeds.2013.10.003]

[Medline: 24238863]

3. KrebsP, Duncan DT. Health app use among US mobile phone owners: A national survey. IMIR Mhealth Uhealth 2015

Nov 04;3(4):e101 [FREE Full text] [doi: 10.2196/mhealth.4924] [Medline: 26537656]
4.  DiamondLC, Schenker Y, Curry L, Bradley EH, Fernandez A. Getting by: Underuse of interpreters by resident physicians.
JGen Intern Med 2009 Feb;24(2):256-262 [FREE Full text] [doi: 10.1007/s11606-008-0875-7] [Medline: 19089503]

5. Fredrickson DD, Molgaard CA, Dismuke SE, Schukman JS, Walling A. Understanding frequent emergency room use by
Medicaid-insured children with asthma: A combined quantitative and qualitative study. J Am Board Fam Pract
2004;17(2):96-100. [doi: 10.3122/jabfm.17.2.96] [Medline: 15082667]

6.  Peterson-Sweeney K, McMullen A, Yoos H, Kitzman H. Parental perceptions of their child's asthma: Management and
medication use. J Pediatr Health Care 2003;17(3):118-125. [doi: 10.1067/mph.2003.31] [Medline: 12734458]

7.  Withy K, Davis J. Follow-up after an emergency department visit for asthma: Urban/rural patterns. Ethn Dis 2008;18(2

Suppl 2):S2-S247 [FREE Full text] [Medline: 18646359

8. VaerioM, CabanaMD, White DF, Heidmann DM, Brown RW, Bratton SL. Understanding of asthma management:
Medicaid parents perspectives. Chest 2006 Mar;129(3):594-601. [doi: 10.1378/chest.129.3.594] [Medline: 16537856]

9. ReevesMJ, Bohm SR, Korzeniewski SJ, Brown MD. Asthma care and management before an emergency department visit
in children in western Michigan: How well does care adhere to guidelines? Pediatrics 2006 Apr;117(4 Pt 2):S118-S126.

[doi: 10.1542/peds.2005-20001] [Medline: 16777827]

10. McQuaid EL, Everhart RS, Seifer R, Kopel SJ, Mitchell DK, Klein RB, et a. Medication adherence among Latino and
non-L atino white children with asthma. Pediatrics 2012 Jun;129(6):e1404-e1410 [FREE Full text] [doi:

10.1542/peds.2011-1391] [Medline: 22566417]

11. Mirsadraee R, Gharagozlou M, Movahedi M, Behniafard N, Nasiri R. Evaluation of factors contributed in nonadherence
to medication therapy in children asthma. Iran JAllergy Asthmalmmunol 2012 Mar;11(1):23-27 [FREE Full text] [Medline;

22427473]

https://www.researchprotocols.org/2020/12/€18977

JMIR Res Protoc 2020 | vol. 9 | iss. 12| e18977 | p. 8
(page number not for citation purposes)


http://europepmc.org/abstract/MED/20699458
http://dx.doi.org/10.1001/jama.2010.1112
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20699458&dopt=Abstract
http://dx.doi.org/10.1016/j.jpeds.2013.10.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24238863&dopt=Abstract
https://mhealth.jmir.org/2015/4/e101/
http://dx.doi.org/10.2196/mhealth.4924
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26537656&dopt=Abstract
http://europepmc.org/abstract/MED/19089503
http://dx.doi.org/10.1007/s11606-008-0875-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19089503&dopt=Abstract
http://dx.doi.org/10.3122/jabfm.17.2.96
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15082667&dopt=Abstract
http://dx.doi.org/10.1067/mph.2003.31
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12734458&dopt=Abstract
http://europepmc.org/abstract/MED/18646359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18646359&dopt=Abstract
http://dx.doi.org/10.1378/chest.129.3.594
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16537856&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-2000I
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16777827&dopt=Abstract
http://europepmc.org/abstract/MED/22566417
http://dx.doi.org/10.1542/peds.2011-1391
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22566417&dopt=Abstract
https://ijaai.tums.ac.ir/index.php/ijaai/article/view/327/327
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22427473&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Dawson et al

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

Donevant SB, Hilfinger Messias DK, Dawson Estrada R. Utilization of mobile applicationsin collaborative patient-provider
monitoring of chronic health conditions: An examination of three theoretical frameworks to guide practice. JInform Nurs
2018;3(2):6-11 [FREE Full text] [Medline: 31179417)

Elementary and secondary enrollment: National. National Center for Education Statistics. 2013 Jan. URL : http://nces.ed.gov/
programs/proj ections/projections?2021/sec1b.asp [accessed 2020-10-21]

Lobar S, Brooten D, Youngblut JM, Hernandez L, Herrera-Perdigon J, Royal S, et al. The experience of being an Asthma
Amigo in a program to decrease asthma episodes in Hispanic children. J Pediatr Nurs 2008 Oct;23(5):364-371. [doi:
10.1016/j.pedn.2007.12.005] [Medline: 18804017]

Carrillo Zuniga G, Kirk S, Mier N, Garza NI, Lucio RL, ZunigaMA. The impact of asthma health education for parents
of children attending head start centers. JCommunity Health 2012 Dec;37(6):1296-1300. [doi: 10.1007/s10900-012-9571-y]
[Medline: 22648657]

Hillemeier MM, Gusic ME, Bai Y. Rural and urban children with asthma: Are school health services meeting their needs?
Pediatrics 2006 Sep;118(3):1097-1103. [doi: 10.1542/peds.2005-2239] [Medline: 16951003]

Winkelstein ML, Quartey R, Pham L, Lewis-Boyer L, Lewis C, Hill K, et al. Asthma education for rural school nurses:
Resources, barriers, and outcomes. J Sch Nurs 2006 Jun;22(3):170-177. [doi: 10.1177/10598405060220030801] [Medline:
16704287]

Wiltz T. Hispanic poverty in rural areas challenges states. The Pew Charitable Trusts. Philadelphia, PA: The Pew Charitable
Trusts; 2015 Aug 14. URL: http://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2015/08/14/

hi spanic-poverty-in-rural -areas-challenges-states [accessed 2020-10-21]

Messias DKH, Estrada RD. Patterns of communication technology utilization for health information among Hispanicsin
South Carolina: Implicationsfor health equity. Health Equity 2017;1(1):35-42 [FREE Full text] [doi: 10.1089/heq.2016.0013]
[Medline: 30283834]

Bronfenbrenner U. The bioecological theory of human devel opment. In: Bronfenbrenner U, editor. Making Human Beings
Human: Bioecological Perspectives on Human Development. Thousand Oaks, CA: SAGE Publications; 2005:3-15.
Donevant S, Dawson Estrada R, Culley JM, Habing B, Adams SA. Exploring app features with outcomes in mHealth
studies involving chronic respiratory diseases, diabetes, and hypertension: A targeted exploration of the literature. JAm
Med Inform Assoc 2018 Oct 01;25(10):1407-1418 [FREE Full text] [doi: 10.1093/jamia/ocy104] [Medline: 30137383]
Carpenter DM, Dawson Estrada R, Roberts CA, Elio A, Prendergast M, Durbin K, et al. Urban-rural differencesin school
nurses asthma training needs and access to asthma resources. J Pediatr Nurs 2017;36:157-162 [FREE Full text] [doi:
10.1016/j.pedn.2017.06.013] [Medline: 28888497]

Squires A, Aiken LH, van den Heede K, Sermeus W, Bruyneel L, Lindqgvist R, et a. A systematic survey instrument
trand ation process for multi-country, comparative health workforce studies. Int JNurs Stud 2013 Feb;50(2):264-273 [FREE
Full text] [doi: 10.1016/}.ijnurstu.2012.02.015] [Medline: 22445444]

Fisk A, Rogers W, Charness N, Czgja S, Sharit J. Designing for Older Adults: Principles and Creative Human Factors
Approaches. 2nd edition. Boca Raton, FL: CRC Press; 2009.

Monkman HA, Kushniruk A. A health literacy and usability heuristic evaluation of a mobile consumer health application.
Stud Health Technol Inform 2013;192:724-728. [Medline: 23920652]

Heiney SP, Adams SA, Wells LM, Johnson H. Evaluation of conceptual framework for recruitment of African American
patients with breast cancer. Oncol Nurs Forum 2010 May;37(3):E160-E167 [FREE Full text] [doi:
10.1188/10.ONF.E160-E167] [Medline: 20439201]

Using NVivo for qualitative research: NVivo 10 for Windows. QSR International. 2012. URL : https://help-nv10.
gsrinternational .com/desktop/concepts/using_nvivo_for_qualitative research.htm [accessed 2020-10-26]

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/14780887060p0630a]

Gearing R, El-Bassel N, Ghesguiere A, Baldwin S, GilliesJ, Ngeow E. Major ingredients of fidelity: A review and scientific
guide to improving quality of intervention research implementation. Clin Psychol Rev 2011 Feb;31(1):79-88. [doi:
10.1016/j.cpr.2010.09.007] [Medline: 21130938]

Busse W, Morgan W, Taggart V, Togias A. Asthmaoutcomesworkshop: Overview. JAllergy Clin Immunol 2012 Mar;129(3
Suppl):S1-S8 [FREE Full text] [doi: 10.1016/j.jaci.2011.12.985] [Medline: 22386504]

Andrews A, Simpson A, Basco WT, Teufel RJ. Asthma medication ratio predicts emergency department visits and
hospitalizations in children with asthma. Medicare Medicaid Res Rev 2013;3(4):E1-E10 [FREE Full text] [doi:
10.5600/mmrr.003.04.a05] [Medline: 24834366]

SpiroPerfect™ PC-based spirometer. Welch Allyn. URL: https://www.wel challyn.com/en/products/categories/
cardiopulmonary/spirometry/spiroperfect-pc-based-spirometer.html [accessed 2020-10-21]

AsthmaMD frequently asked questions. AsthmaMD. URL : http://www.asthmamd.org/fag/ [accessed 2020-10-21]

Cohen JW. Statistical Power Analysis for the Behavioral Sciences. New York, NY: Academic Press; 1969.

Champely S. pwr: Basic functions for power analysis. The Comprehensive R Archive Network. 2020 Mar 17. URL: https:/
/CRAN.R-project.org/package=pwr [accessed 2020-10-21]

https://www.researchprotocols.org/2020/12/e18977 JMIR Res Protoc 2020 | vol. 9 | iss. 12 | 18977 | p. 9

(page number not for citation purposes)


http://europepmc.org/abstract/MED/31179417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31179417&dopt=Abstract
http://nces.ed.gov/programs/projections/projections2021/sec1b.asp
http://nces.ed.gov/programs/projections/projections2021/sec1b.asp
http://dx.doi.org/10.1016/j.pedn.2007.12.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18804017&dopt=Abstract
http://dx.doi.org/10.1007/s10900-012-9571-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22648657&dopt=Abstract
http://dx.doi.org/10.1542/peds.2005-2239
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16951003&dopt=Abstract
http://dx.doi.org/10.1177/10598405060220030801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16704287&dopt=Abstract
http://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2015/08/14/hispanic-poverty-in-rural-areas-challenges-states
http://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2015/08/14/hispanic-poverty-in-rural-areas-challenges-states
http://europepmc.org/abstract/MED/30283834
http://dx.doi.org/10.1089/heq.2016.0013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30283834&dopt=Abstract
http://europepmc.org/abstract/MED/30137383
http://dx.doi.org/10.1093/jamia/ocy104
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30137383&dopt=Abstract
http://europepmc.org/abstract/MED/28888497
http://dx.doi.org/10.1016/j.pedn.2017.06.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28888497&dopt=Abstract
http://europepmc.org/abstract/MED/22445444
http://europepmc.org/abstract/MED/22445444
http://dx.doi.org/10.1016/j.ijnurstu.2012.02.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22445444&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23920652&dopt=Abstract
http://europepmc.org/abstract/MED/20439201
http://dx.doi.org/10.1188/10.ONF.E160-E167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20439201&dopt=Abstract
https://help-nv10.qsrinternational.com/desktop/concepts/using_nvivo_for_qualitative_research.htm
https://help-nv10.qsrinternational.com/desktop/concepts/using_nvivo_for_qualitative_research.htm
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1016/j.cpr.2010.09.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21130938&dopt=Abstract
http://europepmc.org/abstract/MED/22386504
http://dx.doi.org/10.1016/j.jaci.2011.12.985
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22386504&dopt=Abstract
http://europepmc.org/abstract/MED/24834366
http://dx.doi.org/10.5600/mmrr.003.04.a05
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24834366&dopt=Abstract
https://www.welchallyn.com/en/products/categories/cardiopulmonary/spirometry/spiroperfect-pc-based-spirometer.html
https://www.welchallyn.com/en/products/categories/cardiopulmonary/spirometry/spiroperfect-pc-based-spirometer.html
http://www.asthmamd.org/faq/
https://CRAN.R-project.org/package=pwr
https://CRAN.R-project.org/package=pwr
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Dawson et al

36. SAS/STAT 13.2 User's Guide. Cary, NC: SAS Ingtitute URL: https://support.sas.com/documentati on/onlinedoc/stat/
examples/132/index.html [accessed 2020-10-21]

Abbreviations

AMD-Sp: Spanish-language version of AsthmaMD
ED: emergency department

FEV1: forced expiratory volumein 1 second

FVC: forced vita capacity

HIPAA: Health Insurance Portability and Accountability Act
LCSD: Lancaster County School District
mHealth: mobile health

NIH: National Institutes of Health

PCP: primary care provider

Pl: principa investigator

RCT: randomized controlled trial

Edited by G Eysenbach; submitted 30.03.20; peer-reviewed by B Nievas Soriano, SMukherjee; comments to author 27.04.20; revised
version received 16.06.20; accepted 17.09.20; published 01.12.20

Please cite as.

Dawson RM, Heiney SP, Messias DH, Ownby D

A Patient-Centered Asthma Management Communication Intervention for Rural Latino Children: Protocol for a Waiting-List
Randomized Controlled Trial

JMIR Res Protoc 2020;9(12):€18977

URL.: https://www.researchprotocols.org/2020/12/e18977

doi: 10.2196/18977

PMID: 33258784

©Robin M Dawson, Sue P Heiney, DeAnne Hilfinger Messias, Dennis Ownby. Originally published in IMIR Research Protocols
(http://www.researchprotocol s.org), 01.12.2020. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https.//creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
inany medium, provided the origina work, first published in IMIR Research Protocols, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.researchprotocols.org, aswell asthis copyright and license information
must be included.

https://www.researchprotocols.org/2020/12/e18977 JMIR Res Protoc 2020 | vol. 9 | iss. 12 | 18977 | p. 10
(page number not for citation purposes)

RenderX


https://support.sas.com/documentation/onlinedoc/stat/examples/132/index.html
https://support.sas.com/documentation/onlinedoc/stat/examples/132/index.html
https://www.researchprotocols.org/2020/12/e18977
http://dx.doi.org/10.2196/18977
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33258784&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

	A Patient-Centered Asthma Management Communication Intervention for Rural Latino Children: Protocol for a Waiting-List Randomized Controlled Trial
	Publication Info

	Untitled

