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Abstract
Asthma is a common condition in adolescence and finding a way to optimize asthma care
management is a priority in primary care. The purpose of this project was to introduce an
electronic asthma action plan using a smartphone application to help adolescents improve asthma
control, medication adherence, self-efficacy, and overall quality of life. This quality
improvement project compared asthma control testing scores between traditional paper-based
asthma action plans and the smartphone application. The setting was a pediatric private practice
and the sample goal was twenty or more participants who presented to the clinic for well
adolescent or back to school sports physical visits. The evidence-based practice intervention was
to implement the change from paper-based asthma action plans to a new smartphone application
for all patients with asthma seen in clinic. The Asthma Control Test was the tool used to measure
improved asthma control outcomes by using the application. A 13.2% average increase in asthma
control test scores post- intervention was achieved in this project. The world is moving to a
technology focused and mobile health application centered plan, and the use of an asthma action
plan could positively impact adolescent and other population asthma control, reduce healthcare
costs, reduce missed school and work and improve quality of life.
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Improving Adolescent Asthma Management Using a Smart Phone Application

Asthma affects approximately 8.3% of children in the United States and is one of the
most common chronic medical conditions of childhood (Fedele et al., 2018). Asthma is a
common respiratory condition that is characterized by symptoms including wheezing, shortness
of breath, cough, and chest tightness (Harris et al., 2019). An asthma action plan consists of three
tiers of treatment corresponding to a medication treatment plan and intervention at each level
(Global Initiative for Asthma [GINA], 2018). Children and adolescents with chronic, persistent
asthma experience decreased quality of life and health complications due to lack of self-care
management that is largely preventable with proper asthma medication administration (Fedele et
al., 2018).

Economic, Policy, and Health System Significance

Many adolescents struggle to manage complex medication and treatment plans and
adherence is poor in this population leading to increased exacerbations and missed school days
(Naimi et al., 2009). Adherence and other psychological influences need to be addressed in any
adolescent treatment plan to optimize outcomes (Drotar & Bonner, 2009). Effective disease self-
management lowers the burden of asthma on the patient and a mobile application could be a tool
to help improve quality of life (Tinschert, Jakob, Barata, Kramer, & Kowatsch, 2017).

Asthma is a common chronic condition worldwide and places a serious burden on
patients, families, communities, and health systems (Belisario, Huckvale, Greenfield, Car, &
Gunn, 2013). An initiative identified in Healthy People 2020 is to promote respiratory health
through better prevention, detection, treatment, and education efforts and one possible method is
to integrate mobile health technology into a comprehensive asthma care plan ("Healthy People

2020: Respiratory Diseases," 2018).
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Local Issue

Asthma is one of the most common reasons for a clinic visit in pediatric primary care in
the U.S. (Cook, Modena, & Simon, 2016). It was noted in the local clinic that many patients did
not have an updated asthma action plan in their chart and many patients were not educated on
what to do when they have an increase in asthma symptoms, when to use their inhalers, or when
to call the primary care provider. The need for care improvement arose from discussions with the
other providers in the clinic, and all agreed that an improved and more modern approach to
asthma care management was needed to help enhance asthma outcomes for the office teen
population.

Diversity Considerations

The clinical project was conducted in a suburban location in Kansas City, Missouri in a
private practice that only accepts private insurance. No Medicaid patient population is served in
the practice and limits socioeconomic diversity of the project. Though there are no state-provided
health care patients, many families do come from a wide variety of locations and financial
situations such as low-income, remote rural, inner-city, middle-class, single-parent, and same-
sex parents. The patient population was ethnically diverse with various races, including
Caucasian, African-American, Somalian, Indian, Asian, and other. The urban location is close to
a major interstate highway which brings in patients from the metropolitan area and surrounding
small towns and suburbs. This wide geographic and diverse socio-economic patient population
aligns well with the project topic and intervention.

Problem Statement
Asthma is one of the most common health conditions among children and quality of care

need is to optimize delivery and management of asthma action plan education. A smartphone
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application for asthma medication and symptom tracking could be an intervention to positively
impact asthma outcomes and improve quality of life. The treatment regimen for chronic,
persistent asthma is complex and time consuming but a mobile health technology application
could be an effective tool to help adolescents manage their medications, control their asthma and
improve self-care management (Fedele et al., 2018). Adolescents use their phones frequently
with 91% accessing the internet using a smart phone and phone applications could be a simpler
way to engage teens in asthma management technologies (Perry et al., 2017). National
organizations recommend the use of a written asthma action plan for all patients with asthma but
paper plans may no longer be relevant for the adolescent population that is technology-oriented
and smartphone-focused (Burbank et al., 2015).

The evidence shows that nearly half of children ages 2-17 never received an asthma
action plan and even more children of minorities and on public health insurance lack this
important asthma care component (Simon & Akinbami, 2016). The major international clinical
practice guidelines recommend the inclusion of asthma action plans and self-management
programs in comprehensive asthma treatment plans and mobile health applications could be a
useful component to the current program (Belisario et al., 2013). The evidence demonstrates that
mobile applications for asthma self-management show promise in improving outcomes, asthma
control, medication adherence and quality of life (Cook, Modena, & Simon, 2016). Adolescents
are also part of a unique psychological demographic that make interventions more complex and
tailored treatment plans need to address their unique needs like the use of a smart phone for
primary intervention (Drotar & Bonner, 2009).

Teens with poorly controlled asthma had improved Asthma Control Test scores after

using an asthma management application in outpatient setting studies (Perry et al., 2017).
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Another problem noted is that adolescents have unique barriers and facilitating factors that
influence their medication adherence and asthma care that need to be addressed (Blaakman,
Cohen, Fagnano, & Halterman, 2014). Asthma is one of the most common health issues among
children and the need for optimized delivery and management of asthma action plan education
(Hui et al., 2016). A smartphone application for asthma medication and symptom tracking could
be an intervention to positively impact asthma outcomes and improve pulmonary function (Wu,
2016).
Intended Improvement with Purpose

The intended improvement of this project was to streamline asthma action plan access by
introducing a smart phone application into the adolescent asthma patient’s plan of care. Utilizing
smart phone mobile technology for asthma self-care management and medication adherence may
improve patient asthma care consistency, reduce symptom days, and positively impact quality of
life (Perry, 2018). The purpose of the project was to determine if the change from a traditional
paper-based asthma action plan to a smartphone mobile asthma action plan application positively
impacts asthma control test scores over a six-months.

Facilitators & Barriers

The clinic staff and providers supported the project and they were an important
facilitator to project success. Other facilitating factors were low expense (see Appendix A),
stakeholder support, minimal time commitment from others, and easy sustainability after project
completion. A barrier could have been resistance to change but with proper education and
support this was minimized. To overcome other barriers, the team leader provided
clear goals and strategic plan to the care team, communicated with team members as the project

was implemented, used effective teamwork with the care team, and engaged the organizational
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culture to adopt the change from paper-based asthma action plans to the new smart phone
application. Sustainability of this project was also a strong facilitator since this is the project
team leader’s place of work and information on the asthma action plan application was
accessible for all providers to use this project in their practice population. The project was
successful during the implementation phase, and clinic infrastructure in place to maintain

the use of this evidence-based practice change for all asthma patients seen in clinic to utilize the

smart phone application in routine care.

Inquiry

In the asthmatic adolescent population age 10-21 years, does introducing a smart phone
asthma tracking application improve asthma control test scores and medication compliance over
six months in a primary care pediatric private practice.

Search Strategies

Databases accessed through the University of Missouri- Kansas City school of Health
Sciences libraries included Cumulative Index to Nursing and Allied Health Literature
(CINAHL), PubMed, and Medline. Key words used in the search were asthma education,
adolescent smart phone use, asthma education smart phone application, asthma control testing,
asthma action plan, and asthma medication compliance (see appendix B for definition of terms).

Inclusion criteria included studies using technology as education tool for adolescents,
asthma education programs and asthma control testing. Exclusion criteria for the inquiry were
literature published before 2009. Of the reviewed articles, 119 of 325 met the project criteria,
with 119 records screened, 35 full-text articles assessed for eligibility, and thirty were included
in evidence table for detailed analysis. Using the level of evidence system, there were four level |

results of interventional and observational studies, three level 111 quasi-experimental studies, one
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level 1V case-control study, two level 1V/V mixed-methods studies, thirteen level V systematic
reviews, one level VII, three editorial responses, and one evidence-based practice guideline (see
appendix C).
Evidence by Themes

Three general themes were identified in the review of the literature included in the
inquiry. The use of smartphone asthma action plan applications was the primary topic of inquiry
with sub-topics in telemedicine advances, school-based asthma management programs, and
application design, psychological influences, and supportive factors specific to the adolescent
population. The primary topic is asthma care management using smartphone application
technology as measured by Asthma Control Test (ACT) scores in a primary care setting. The
primary tool used in measuring outcomes in asthma care management clinical studies is the ACT
and it is widely accepted and used in clinical care to assess control of asthma symptoms, impact
on quality of life, and measured outcomes (Nathan et al., 2004).
Evidence Based Practice Guideline

The most commonly used and up to date evidence based clinical practice guideline is the
guide to asthma management and prevention created by the Global Initiative for Asthma (GINA,
2018). This global organization reviews and revised these guidelines annually and the
comprehensive report provides a detailed plan of care for children age five and older to adults
with asthma. With an estimated 300 million patients worldwide affected by asthma, it is a serious
global health issue and creates a burden on patients, communities, and nations (GINA, 2018).
The organization recommends a partnership between patient, provider, and family to optimize

symptom control and reduce the risk of health complications by the use of a written or electronic
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asthma action plan that is personalized to the level of health literacy and used at regular intervals
of monitoring (GINA, 2018).
Asthma Action Plan Applications and Telemedicine

The major focus of this inquiry was to identify evidence for the use of a smartphone
application for the asthma action plan and management of adolescent asthma. Interventional
studies reported a positive effect of smartphone apps on asthma control, medication adherence,
and self-efficacy (Alquran et al., 2018). There are four major components of asthma
management. They include measures of assessment and self-monitoring, education for asthma
partnership, control of environmental factors, and pharmacologic therapy and all can be
positively integrated using a mobile health application (Wu, 2016).

Interventions using a mobile health component are designed to assist adolescents with
persistent asthma to develop asthma self-management skills and seek to leverage technology to
improve asthma outcomes (Fedele et al., 2018). Findings suggest that technology-based
programs and interventions are acceptable, feasible, and positive though there is concern that
long-term sustainability is limited as novelty disappears and engagement decreases (Fedele et al.,
2018). Enabling adolescents to promote self-management and self-care reliance can promote
long-term use as well as improve longitudinal benefits of asthma control and quality of life
(Tinschert, Jakob, Barata, Kramer, & Kowatsch, 2017). Continuing to utilize the mobile asthma
action plan over time using positive feedback messaging is a feasible approach to communicate
treatment instructions and asthma education (Burbank et al., 2015).

The use of an application as a decision support tool also had support in the literature. In a
large ten-year study in an urban care clinic, the asthma decision tool was associated with

attaining and maintaining good asthma control in most participants and many had poor control
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prior to the introduction of the tool (Kercsmar et al., 2018). The seasonality of asthma can be
troublesome for many patients and providers to maintain control but the use of an application
with customizability can assist in overcoming this issue and improve self-management of asthma
flares with medication cues and reminders (Belisario et al., 2013).

An area of concern is the research-practice gap that exists in telemedicine and mobile
applications and developers need to address these issues to optimize application use and impact
on illness (Tinschert, Jakob, Barata, Kramer, & Kowatsch, 2017). Adolescent patient satisfaction
is high when using an application for self-management and there is evidence to show up to 20%
or more of asthma control test score improvement with their use (Burbank et al., 2015). Asthma
Control Test scores are a common method of outcome measurement in asthma that is well-
studied and validated and peak flow meter testing will assess lung function (Liu et al., 2007).

The comparison of paper-based AAP versus smartphone AAP application care is well
studied. Rates of use are similar ranging from 5 days a week with electronic to 7 days a week
with paper though asthma control scores were higher with the electronic AAP (Perry et al.,
2017). The patient satisfaction score of the electronic AAP was 100% in the 6-month trial and
30% of the patients saw improved asthma control scores (Perry, 2018). Electronic applications
were shown to help with medication management, trigger avoidance and provided a better
interactive treatment plan than paper (Phillips, Farooqui, Barrett, & Stukus, 2015). Controversy
has been reported on the transition from paper to electronic AAP’s with the importance on
education, continuing education, continuous monitoring, and regular follow-up when making the
transition (Portnoy & Murphy, 2017). There is support and great promise when it comes to the

implementation of an AAP application and the positive impact on asthma control (Wu, 2016).
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School Asthma Management Programs

As children and adolescents spend the majority of their waking time in school, the impact
of a school-based asthma care management program has shown to be very beneficial (Salazar,
Tarwala, & Reznik, 2018). School-based asthma care initiatives with supervised medication
administration revealed improved outcomes, increased adherence, more symptom-free days,
fewer absences, less health care utilization, and less uses of steroid bursts (Salazar et al., 2018).
Integrating home and school asthma care is ideal but there are barriers to using a school program.
These barriers include peer perception, missing class time, distance to walk to the nurse’s office,
and medication availability at school (Blaakman et al., 2014). A phone application or mobile
health intervention can be used by the student with more privacy and less peer intervention or
attention (Blaakman et al., 2014).

Interventions using a theoretical framework of self-efficacy and self- care are more
successful and even more successful with the integration of parent and home engagement (Harris
et al., 2019). School-based initiatives with family and provider support have shown to reduce
hospital admissions, emergency department visits, and asthma symptom days with a measured
outcome increasing quality of life (Harris et al., 2019). The most important person to support the
student at school is the school health care provider or nurse. There is strong support on the need
of a school nurse to help educate, support, monitor, and manage the asthmatic child and that
support greatly improved outcomes for these children (Harstad, 2013).

Application Design, Preferences and Psychosocial Impacts

Adolescents are a unique and complex population and their preferences and

recommendations need to be addressed to increase rates of participation and adoption of a new

program (Roberts, Sage, Geryk, Sleath, & Carpenter, 2018). Teens expressed the need for
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customization and tailoring to meet their own needs in asthma management application and they
would be more likely to adopt a new application if those needs were met (Roberts et al., 2018).
Since teens are tech-centric in their lives, examining and understanding smartphone use,
application use, and preferences are important to a program’s success (Ramsey, Carmody,
Holbein, Guilbert, & Hommel, 2018). Integrating these preferences as well as addressing
communication patterns in technology can help to promote rate of use, adoptability, and
adherence (Ramsey et al., 2018). The uptake of smart phone technology is so widespread, mobile
technology is seen as socially acceptable in peer groups as well as a feasible alternative to paper
asthma action plans (Burbank et al., 2015). Smart phones are accessible to children as young as
eight years of age in over 75% of households and nearly 90% have access in adolescence to
mobile technology (Phillips et al., 2015).

Mobile applications need to be customizable, easy to use, and capable of reminding
patients when to take medicines (Hui et al., 2016). The ability to create an application that can be
customized for the low-health literacy, illiterate, or non-English speaking patient could improve
access to the adolescent populations that tend to be underserved (Mosnaim et al., 2015). The
design of the application needs to be high-quality, and visually appealing to increase adoptability
rates in adolescents (Tinschert, Jakob, Barata, Kramer, & Kowatsch, 2017). There are more than
13,000 health care applications available to the Apple iPhone and 6,000 available to Android
users and this boom in mobile health technology shows the widely accepted and used nature of
mobile health (Wu, 2016). It is important for providers and patients to choose an application that
was developed with evidence-based health care guidelines and by an organization that supports

the latest research and evidence to support the content (Wu, 2016).
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The impact of family, parental relationships, and peer influence are key items to consider
when implementing an adolescent focused intervention. One of the most substantial barriers to
success noted was negative parental feelings regarding the use of medications and parental
concerns with provider advice (Rhee, Belyea, & Brasch, 2009). The role of the parent in the
partnership with the teen in asthma care is critical and fostering this relationship can optimize
asthma care (Fedele et al., 2018). Adolescence is a time of great change and turmoil for some.
The transition to adulthood can be even more complex when dealing with a chronic illness so
helping to teach and support self-care independence is a central piece of asthma management
(Fedele et al., 2018).

Family support, parental relationship, and parental influence all play important roles in
treatment adherence (Drotar & Bonner, 2009). Identifying personal beliefs on chronic illness as
well as the barriers and facilitators of care management need to be addressed to prevent non-
adherence (Drotar & Bonner, 2009). Teamwork focused initiatives with parents, peers and other
people in the teen’s life suggest a model of care that promotes adherence and increased outcomes
(Duncan et al., 2012). Another unique concern to consider with adolescents was the reasoning
behind why some teens do not adhere to a medication protocol. Adolescents reported that
reasons for failure of adherence included poor taste, side-effects, too busy to remember,
forgetfulness, no one to remind them, or too many medications to keep organized (Naimi et al.,
2009).

Noted in the literature was the high rate of asthma patients who have not received an
asthma action plan (AAP). In the systematic review, nearly half of asthma patients surveyed did
not receive an AAP, and factors such as socio-economic backgrounds, ethnicities, and insurance

statuses that all negatively impact AAP receipt (Simon & Akinbami, 2016). It is a priority of the
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healthcare community caring for children and adolescents with asthma that all patients receive,
customize and understand their asthma action plan and how to treat their asthma (Portnoy &
Murphy, 2017).

The sub-topic of school-based asthma education programs evidence included 4 EBPG, 2
quantitative level 1 SR with meta-analysis. 3 level 5 systematic reviews. The sub-topic of
adolescent application design, preferences and the psychology of self-management evidence
included 4 EBPG, 2 quantitative level 1 SR with meta-analysis. 2 level 5 systematic reviews. The
sub-topic of applications of telemedicine and at-home uses for self-monitoring devices evidence
included 3 EBPG, 2 quantitative level 1 SR with meta-analysis. 4 level 5 systematic reviews. The
topic of the components of optimized asthma control and management evidence included 11
EBPG, 9 quantitative level 1 SR with meta-analysis. 2 level 5 systematic reviews (see appendix
).

Theory

The Orem model for self-care deficit theory has three central components: self-care, self-
care agency, and basic conditioning factors. All are highly relevant to the clinical understanding
of self-care in adolescents with chronic illness. Development of nursing interventions or
evidence-based nursing practice changes based on the theory to improve self-care deficits in the
adolescent population with chronic pulmonary illness holds the potential to improve quality of
life (Baker & Denyes, 2008). The basic conditioning factors are age, gender, family income,
socioeconomic status, egocentric thought, family life satisfaction, and severity of illness and
these factors must be considered when implementing new self-care education (Baker & Denyes,
2008). Using Orem’s theory, the project was enhanced by incorporating foundational content to

optimize project outcomes and the adolescent’s self-care potential (see appendix D).
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The theory with application addresses the relationship of self-care options for managing
long-term conditions like asthma as well as self-management training for skills to manage the
patient’s asthma and was modeled from Hemati (2017). Baker also addresses the relationship
between self-care, conditioning factors and where a deficit in the process can lead to issues with
self-care agency.

Methods

IRB approval was obtained at UMKC and the project was considered a quality
improvement project. The physician collaborators have all approved the project and one
physician acted as on-site preceptor during the project to guide and supervise project completion.
There was minimal cost associated with the project and was provided by the office budget for
internal clinical improvements. The project was an add-on component to a scheduled visit and
was conducted by the project team leader. The practice is compliant with HIPAA and all
interactions with the patient on this project was kept confidential. A waiver was signed so that
parents can be included in communication for patients over 18 if so desired. Signed consent was
collected at the initiation of the project with parent or guardian. Documentation was housed in a
medical records locked office and there were no project team leader conflicts.

Setting and Participants

The setting for this clinical project was a small pediatric private practice. The practice is
independently owned and is not affiliated with any hospital or medical group. There are five
physician shareholders and they are collaborating on the clinical project. The participants for the
project was any child over the age of 10 who had access to a smartphone. The project focused

on adolescent asthma control in the age range of 10-21years, and the practice is small with a low
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volume of adolescents. The sample included any child being seen in clinic who has been
prescribed an inhaler and who has a paper asthma action plan in the chart.

Inclusion criteria consisted of having access to a smartphone, a paper asthma action plan
in the chart, a current prescription for asthma medication, and an active diagnosis of reactive
airway disease or asthma of any severity. Exclusion criteria consists of no asthma symptoms or
no asthma medication use in the last year, lack of access to a personal or family smartphone, or
has major co-morbidities such as cystic fibrosis or other severe chronic pulmonary disease. The
target sample consisted of including any patient who met inclusion criteria and consented to
participate in the project. The sampling method was a convenience sample because the patients
were already be in the office for an office visit and identified by staff at intake who met the
criteria to be added into the project (see appendix J).

EBP Intervention

An intake process for screening and selecting appropriate participants was standardized.
The front office staff had information to flag a patient chart at check-in who had an asthma
action plan in the chart and is over the age of 10. Verbal and written agreement to participate in
the project was completed, and the intervention took place at the end of a scheduled office visit.
The project team leader then educated the patient and family on the intervention and assisted in
the application installation and set-up. An Asthma control test was conducted and the asthma
action plan application was loaded with a medication plan that was updated from their provider.
A follow-up asthma visit was made 3 to 4 months after the initial enrollment visit. Repeat ACT
testing and post-intervention occurred at the second visit and may have occurred via telephone or
in-person (see appendix G). The intervention focused on moving from paper-based asthma action

plans (AAP) to electronic or mobile AAP and comparing asthma control testing scores pre- and
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post- intervention to determine if there was an improvement in the asthma outcomes for
adolescents in the practice.
Change Process and EBP Model

The change process model for the project was the Change Curve Model. The model is a
five-step process that includes stagnation, preparation, implementation, determination, and
fruition (Melnyk & Overholt, 2005). This model was chosen for the simplicity and flow from
identifying the stagnation of a paper-based plan to the modern smart phone application. The
preparation and implementation occurred to assess positive outcomes and improvement in
clinical practice. Plans were made to make the project sustainable for long-term clinic use by the
use of clinic staff education and continued patient-family education at subsequent asthma visits
(see Appendix G).

The chosen evidence-based practice model was the model for practice change six step
process (Rosswurm & Larrabee, 2007). The initial step is to assess the change, locate best
evidence, and critically analyze the evidence as we have done in the first half of this course. The
selected design practice change was to introduce a smart phone application for asthma
management to the asthma care plan in private pediatric practice. The final steps were to
implement and evaluate the change in practice and then integrate and maintain the practice
change (Rosswurm & Larrabee, 2007). Sustainability is likely after project completion due to the
positive results and favorable impact on asthma control.

Study design
The study design for this quality improvement project was with a single group design,

with pre- and post-evaluation. Pre- and post-intervention asthma control testing was completed



IMPROVING ADOLESCENT ASTHMA MANAGEMENT USING A 18

for data analysis. The intervention was the introduction of a smartphone asthma action plan
application to assess any positive outcomes and is considered a quality improvement project.
Validity

In the project, the project team leader was seeking to establish a relationship between the
use of an electronic asthma action plan smart phone application and improved asthma outcomes.
Some internal validity variables to promote integrity of the data were to ensure that the sample
size was large enough to address clinical or statistical significance. The short time of the project
reduced maturation risk and because the clinic sees low percentages of patient cancellations or
no-shows, attrition was reduced and patients were likely to attend post-intervention visits.
Practice effects of the testing tool was also a low risk because the tool was only a snapshot of
asthma symptoms at the time of testing, not something that can be memorized or increased score
with practice.

External validity speaks to the generalizability of the outcomes to other populations and
settings. The clinic sees a wide variety of demographic and ethnic backgrounds as well as the
study using ages 10-21 and, a diverse sample was be obtained for the project. Timing of the
project was in fall, a common time of year to see asthma exacerbations, and this we hoped to be
able to extend year-round usability when symptoms are flaring or abating. A threat to external
validity can be that some families do not have a smartphone to use for the project. It is noted that
over 80% of people have access to a phone and that if the adolescent does not have a phone of
their own, the parent’s phone was used (Burbank et al., 2015). The clinic does not accept
Medicaid patients although state-subsidized coverage is accepted and there are also self-pay
uninsured families to help increases insurance type variety for more generalizability.

Outcomes to be Measured
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The primary outcome objective for this project was to determine if the addition of an
electronic asthma action plan smart phone application is more effective in improving asthma
control and management than the traditional paper asthma action plan. This outcome was
primarily measured by positive changes in patient asthma control test scores (see Appendix E).
Quality of life and functional status outcomes were measured by the ACT tool (see Appendix H).
Some secondary outcomes to be considered are long term adoption of the application and project
timeline factors (see Appendix F).

Measurement Instruments

The tool that was used to measure outcomes for this project was the Asthma Control Test
(ACT) and is widely accepted and used as a way to measure asthma symptoms and control. It
was created by Quality Metric Inc. and is in the public domain for clinical use. The ACT has
been tested for validity and reliability and is a valuable tool to implement in any asthma care
setting (Liu et al., 2007). Completing the ACT was simple for patients, acceptable for use over
the age of 12, and takes less than five minutes to complete. The ACT was administered before
and after the introduction of the new asthma action plan app. The scoring of the tool in from 5 to
25 and a score of 25 mean no symptoms of asthma with optimal control to a score of 5 indicating
severe asthma with poor control.

Quiality of Data

For this project, the demographics and data collected was age, sex, years with asthma
diagnosis, current medication list, other health conditions, and type of phone being used. Each
participant was given the ACT at the start of the project and again at the end of the intervention
period to compare the ACT score. Benchmark studies were referred to during study. The

improvement of ACT scores after the use of a tailored mobile application as well as improved
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medication adherence were seen in the outcomes in the benchmark study (Mosnaim et al, 2015).
The use of a mobile application for the improvement in asthma control was found to be positive
and impactful (Cook et al., 2016). The student investigator was exploring the difference in score
for each patient, positive or negative, and analyzethe impact of the intervention from this
measured outcome.
Analysis Plan

The project team leader collected all pre-intervention asthma control test scores and
created a baseline set of data for comparison. The post-intervention asthma control test scores
were collected and each participant’s score was evaluated using scale data and ordinal data for
positive, negative, or no change. The statistical analysis included descriptive statistics, paired t-
test and Pearson correlation for the scale data, and Wilcoxon Signed rank test and Spearman rho
for the ordinal data to determine if the intervention created an improvement. The SPSS system
was used in analysis. The sample group anticipated was approximately 40 patients and a post-
hoc power analysis was planned but we did not meet that sample size (See appendices K and
L). This analysis used SPSS and the Spearman Test for statistical significance of the paired data.
The sample size did not meet this goal and enrollment closed at 22 patients. Average percentage

change calculations were done to assess the difference in pre- and post- ACT scoring.

Results
Setting and Participants
The initial enrollment began in the late summer of 2019 after UMKC IRB and site
approval (appendix M and N). The project was conducted at a small private pediatric practice.
Over 2 months, 22 asthma patients were enrolled in the project and initial ACT testing was

completed at the intake appointment (appendix J). The patients used the smart phone application
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over 4 to 6 months and then a second appointment or contact was made for follow-up. In the
final contact, follow-up questions and ACT testing occurred. All patients were contacted by
January 2020 for final evaluations. The age range represented was 12-21 years of age and
contained multiple types of ethnicity as well as a wide range of asthma severity. All patients had
their own phone for personal use. The sample included 50% females and 50% males. The
average age was 16.5 years old. There were 54% Caucasian patients, 32% African American
patients, and 14% Asian patients in the program.
Intervention Course

The major components of the intervention were initial and final ACT testing along with
the associated smart phone application education, asthma action plan review, asthma education
and demographic collection. In August 2019, enrollment began in clinic and within 2 months, 22
patients were using the smart phone application for their asthma management. By January 2020,
all 22 patients had been seen in clinic or contacted by phone for closing discussion and follow-up
ACT testing.
Outcome Data

Twenty-two patients participated in the project (appendix O). No data were missing, and
22 participants completed the project. The average pre-ACT score was 18.68 and the average
post-ACT score was 21.14. Nineteen participants had an improvement in the ACT score, and
three participants had no change in their ACT score. No participants had a negative score impact
by using the application. Overall, there was a 13.2% positive change in pre- to post- ACT mean
score, showing a clinically significant improvement in asthma control. With paired samples t-
test, a significant change was found in pre- to post- ACT scores (p<.001), analyzed using

Statistical Package for Social Science version 26. A strong association (r=.71) was found with
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pre- and post- ACT scores, indicating a positive correlation of the smart phone application and
improvement of patient’s asthma control scores and asthma symptoms. Of the participants, 100%
used albuterol, 50% used Flovent or another inhaled corticosteroid, 55% used montelukast, and
36% used prednisone. The positive change in ACT test scores supports the beneficial impact of
this project and that this project is likely to be transferable to like sites with like populations. The
small sample size limits statistical significance.
Discussion

Successes

The clinical project was successful in finding 22 asthma patients who met study criteria
to participate and use the smart phone application. A 13.2% improvement in ACT test average
scores comparing pre- and post- intervention data over six months. The project was simple to
implement for staff and providers and continues to be a component of asthma care in the primary
care clinic. No patients had a negative impact on their ACT score and 19 had a positive score
impact.
Study Strengths

The study had many strengths. The simplicity of implementation was a key component of
strength since as time was an essential factor in the primary care visit, and a quick education on
application use and ACT testing did not delay clinic work flow. The study was nearly of no cost
to the clinic and was free for the patient to use to gain better access to their asthma action plan
and use their smart phone to improve their asthma management. Staff and other providers were
in support of the project and all worked together to enroll the 22 patients successfully and direct
any questions to the project team leader. All 22 participants were able to complete all

components of the program and there were no cases of missing or incomplete data. The smart
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phone application continues to be a component in comprehensive asthma care for patients in
clinic and the clinic has transitioned to all electronic asthma action plans from the paper-based
plans used in the past. Providers in clinic report positive receptiveness from patients and families
in this change of care and that the use of an electronic asthma action plan is beneficial for our
patient population.
Results Compared to Evidence in the Literature

The positive impact of a smart phone application being introduced into primary care
asthma management programs has been shown to be beneficial in the literature selected for this
review. The project was aligned with the study findings from Mosnaim et al. (2015) and Cook et
al. (2016), finding similar positive outcomes with the use of smart phone technology when
helping to improve asthma management and control. This study is in alignment with the findings
in the literature in which this project was modeled.

Limitations

One of the limitations of this project was the small size of the practice and leading to a
low number of patients participating in the study. With only 22 patients it is not as statistically
significant a sample but the data still showed a positive benefit of the program. A smaller sample
size was expected due to the small nature of the practice. Because of the positive outcomes found
in the data, the project continues to be used in clinic and those numbers of patients participating
will continue to grow in the future.
Internal Validity Effects

In the project, the project team leader was able to establish a relationship between the use
of an electronic asthma action plan smart phone application and improved asthma outcomes.

Some internal validity variables to promote the integrity of the data are to ensure that the sample



IMPROVING ADOLESCENT ASTHMA MANAGEMENT USING A 24

size was large enough to address clinical or statistical significance. The sample of 22 patients
was small but it provided enough data in the small practice to show the project was successful in
positively impacting asthma control test scores. The short time of the project of under 6 months
reduced maturation risk and because the clinic sees low percentages of patient cancellations or
no-shows, attrition is reduced and patients were likely to attend post-intervention visit. Practice
effects of the testing tool was low risk because the tool was only a snapshot of asthma symptoms
at the time of testing, not something that can be memorized or increased score with practice. The
ACT scores were collected 4-6 months apart and there was a positive trend with the use of the
application.
External Validity Effects

External validity speaks to the generalizability of the outcomes to other populations and
settings. The clinic sees a wide variety of demographic and ethnic backgrounds as well as the
study using ages 10-21 as the age range, a diverse sample was obtained for the project. The
sample contained 22 patients with an age range of 12 to 21 years of age as well as from multiple
ethnic backgrounds as hoped. An expected threat to external validity was that some families will
not have a smartphone to use for the project but this was not found to be the case during
implementation since phone ownership was at 100% of participants.
Sustainability Effects and Plans to Maintain Effects

Sustainability is strong for this clinical project with intervention. All providers and staff
in the clinic are supportive of the program and were able to see the positive impacts using the
application made in asthma control. Plans are in place to maintain the program and to continue
using the app for all asthma patients seen in clinic. One concern for long-term sustainability is

the novelty of using an app can diappear over time. Some patients only use the app when they
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are in full symptom flare and not when asthma is well controlled. Reminding patients at routine
asthma checks to use the app even when asymptomatic can help maintain the observed gains
seen in the first year of use.
Efforts to Minimize Study Limitations

The leading limitation of this project was the small sample size during the
implementation time frame of 6 months. One effort that will be utilized is the continued
enrollment of new patients to use the smart phone app which will grow the clinic population
using the app to access their asthma action plan. The majority of participants found the
application to be easy to use and helpful and we hope this positive impact will continue with
future participants.

Interpretation

Expected and Actual Outcomes

For this project, the project team leader expected the increased access to asthma action
plan and medication schedule to positively impact the asthma control scores and this was indeed
the case. One of the most positive benefits was the medication reminder feature of the app to
help trigger patients to take their medications as directed. This outcome was targeted and it did
help patients increase medication compliance thus improving asthma control. The ACT testing
was simple and fast as well as very easy to record demographic data from the patient record. No
problems or failures of the program were detected but at times it was difficult to get a follow-up
scheduled but with persistence, all patients completed the program successfully. The majority of
patients continue to use the app and most parents also found the program helpful. There was no

difference in the expected and observed outcomes. The student investigator had hoped to have
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positive outcomes and with a 13.2% increase in ACT scoring, the program was able to create
positive clinical impact.
Intervention Effectiveness

The positive outcomes for this project drew inferences consistent with the study data that
reflected the intervention’s effectiveness. The most substantial component of the intervention
was the introduction of an electronic asthma action plan versus a paper plan in the chart. This
simple yet very effective change of practice helped increase access to medications and asthma
education that positively impacted ACT scores for this study group. What was also very
impactful was that this small project can be used in other similar private practices to improve
asthma control as well as for a wide range of populations and ages. It would be effective in larger
groups and the transferability of this clinical project is high due to the low cost and ease of
implementation by staff and providers.
Intervention Revision

The positive outcomes and data that supports the use of a smart phone app in asthma
management for adolescents supported that the project was meaningful and impactful. More
patients participating in the study would have increased the validity of the findings for
generalization, but the project tea, leader made every possible effort to enroll as many patients as
possible in the short enrollment period for the pilot, improvement project. In the future, a longer
enrollment time could have increased participation as well as to start enrollment at the peak of
sports physical season in June when one could capture more patients in clinic with exercise
induced asthma. Due to delays of approval, this project did not start until the end of August thus

limiting those summer physical patients. Overall, the intervention needs no other revision and the
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process was smooth and had positive outcomes for participants. Suggestions for improvement
were not received from staff or other providers on methods to improve the program.
Expected and Actual Impact to Health System, Costs, and Policy

This evidence-based intervention was able to show a 13.2% increase in asthma control
testing scores over 6-months. With improved asthma control one can then infer that patients will
be less likely to have asthma exacerbations and the associated medical visits and emergency
department visits that can come with an asthma exacerbation. The project consisted of a small
group of patients but it can be said that patients who have improved access to their asthma action
plan and use their medications as directed by their provider, asthma symptoms will be reduced
and patients will have a higher level of quality of life.

Many adolescents struggle to manage complex medication and treatment plans and
adherence is poor, leading to increased exacerbations and missed school days (Naimi et al.,
2009). Effective disease self-management lowers the burden of asthma on the patient and a
mobile application could be a tool to improve quality of life (Tinschert, Jakob, Barata, Kramer,
& Kowatsch, 2017). Asthma is a common chronic condition worldwide and places a serious
burden on patients, families, communities, and health systems (Belisario, Huckvale, Greenfield,
Car, & Gunn, 2013). When an adolescent can achieve better asthma control and fewer symptoms
of asthma, overall, the burden of asthma can be reduced. The cost of this program was negligible
and since most adolescents have access to a smart phone, this project can be used for any teen
with asthma to improve outcomes in a wide variety of clinical settings.

Practical Usefulness of Intervention

Mobile health asthma applications have been shown to improve self- management of

asthma in children and adolescents and offer a modern, functional tool to engage the user in
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techniques to improve asthma control and medication adherence (Phillips et al., 2015). Major
components of mobile application use are to help during periods of asthma exacerbation,
seasonal increases in symptoms, and as a reminder on proper medication administration (Odom
& Christenbery, 2016). It is also of utmost importance to improve rates of receipt of a
personalized asthma action plan and a mobile health initiative could help improve access to
asthma care plans and tailored medication management (Odom & Christenbery, 2016).

The evidence shows that there is a positive effect on asthma control, medication
adherence, and self-efficacy with the use of smart phone applications and these effects are
particularly positive in the tech-centered adolescent population (Alquran et al., 2018). These
mobile health initiatives have been shown to be useful in improving provider-patient
communication and self-care management improvement (Lancaster et al., 2018). To optimize
asthma control, the evidence suggests integration of primary care and school-based asthma
initiatives and future studies are needed on how to create a comprehensive treatment plan for
children and adolescents at home and at school (Salazar, Tarwala, & Reznik, 2018).

While asthma is one of the most common conditions in children and adolescents, the
major evidence shows that asthma management and optimized treatment for this large population
is a focus for healthcare providers and future research. The implementation of a minimally
burdensome, proactive smart phone application can positively impact asthma control test scores
and pulmonary function while maintaining high patient satisfaction scores (Cook et al., 2016).
An easily implemented smart phone application to better manage asthma can create a meaningful
impact on a wide variety of care sites from small primary care offices to large urban clinics. The
goal of this project was to foster a positive trend in the asthma control test scores to determine if

this intervention created a positive correlation in the outcome data. After analyzing the data, a
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13.2% positive increase in ACT scoring occurred and it can be viewed that this improvement is
clinically significant and is highly transferable to like populations and sites. This project was
successful in showing the positive improvement in pre- to post- ACT scores thus showing an
improvement in asthma control and reduction in symptoms and improved quality of life.
Further Study or Implementation of Intervention

A wealth of data is present on the use of smart phone applications in the adolescent
population but this project is unique because of the implementation into standard care practice
as a quality initiative in a small private clinic. The findings showed a positive impact, and the
project is easy to recreate in a wide variety of clinic and community settings. Due to the low cost
and ease of implementation, this quality improvement initiative can be shared with other
pediatric practices for general use and the smart phone application is free for public use and only
takes a few minutes to educate a patient on use. Removing the paper-based asthma action
plans from patient charts and replacing it with an electronic smart phone application improves
patient access to their care plan as well as reduces paperwork for the provider. The world of
healthcare is trending to all-electronic delivery system and it is ideal to have an integral
component of adolescent asthma care planning be electronic on the patient’s phone or tablet.
Dissemination

The results of this project were shared with the clinic staff and providers as well as the
faculty at UMKC cohort and. The goal of the project team leader was to submit the results to a
professional journal. A journal considered is the Journal for Nurse Practitioners and submission
for review is pending. Another goal for dissemination is for the project team leader to attend a
regional or national conference and complete a poster presentation on the results of the project.

The project team leader was scheduled to present at the Annual Pediatrics and Neonatology
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Summit in Boston, MA. in April 2020 but the COVID pandemic made this impossible so an
online presentation to peers was completed instead. Funding to attend this conference was being
supported by The Women’s Council at UMKC and the Graduate Assistance Fund at UMKC.,
Other ideas for local dissemination were to create a summary of the project outcome and
share with other pediatric nurse practitioners in the area with the quality improvement outcomes
and share ideas on how they can implement this project at their own places of work. One location
in particular would be asthma care providers in the area. At the clinic where the project was
completed, a handout will be available with results to share with patients as the staff continues to

implement and grow the project to reach all of the clinic’s adolescent asthma patients.
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Cost Table for Project

Appendix A

Set for 20 patient participants as goal for sample

37

30min appointment
add-on to a routine
physical or well
child check during
the Fall back to
school timeframe
Analysis: 15-30
min Follow-up
appointment at end
of intervention and
closing discussion

and A session,
ACT testing
App education
and set up

ACT Testing
Review of App
use history and
medication use,
symptom review.

student time per
patient added into
project direct
face-to-face with
patient/family
Non-patient time:
2-3 hours per
patient added into
project for chart
review,
medication
review, asthma
action plan
review in chart.

Item Item Description Quantity Unit Cost Anticipated Cost
Print materials 1.) Asthma 40 (pre- and post- | $0.05 per sheet $2.00
Control intervention) black and white
Test printing
2.) Smartphone | 20 $0.12 per sheet $2.40
App user color printing
info sheet | 20 (will use color for | $1.00
3.) Consent app guide)
Form
Staff Time Front desk: gives 40 0 No Cost
info sheet to patient integrated into
at check in office visit fee
Nurses: look at
chart for asthma
action plan in front
of chart- give
patient/family
consent form
Miscellaneous Folders for forms 20 $3.50 for 25
Student Time Enrollment: 15- Consent and Q Goal: <1 hour of | No cost

Total

$8.90
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Appendix B
Definition of Terms

Asthma: respiratory condition that causes cough, chest tightness, shortness of breath, overactive
airways, dyspnea, and wheezing.

Asthma classes: mild-intermittent, mild-persistent, moderate-persistent, severe- persistent,
exercise-induced, allergic, cough-variant, occupational, and nocturnal.

Asthma Control Test: 5 question test that assesses the level of asthma control at the time of
testing with a scale of 1 to 5 rating scale with 1 being the most severe to 5 being no symptoms.

Asthma Tracker Smartphone Application: created and tested by the American Academy of
Pediatrics to be an electronic tool to manage a customized asthma action plan on a phone.

Medication Adherence: describes the degree to which a patient correctly follows medication
advice and administration schedule as prescribed.

Self-Efficacy: the belief in oneself to and their capabilities to organize information and execute a
course of action to navigate a changing situation
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Appendix C

Prisma Flow Chart

PRISMA 2009 Flow Diagram: adapted for use 2019- Adolescent
Asthma Management and Medication Adherence- smart phone
application use in primary care: 30 pieces of evidence in review of
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Theory to Application Diagram Orem’s Self- Care Deficit Nursing Theory
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Graphics adapted from:

Zeinab Hemati, Behzad Shakerian, Farimah Shirani, Fatemeh Sadat Mosaviasl and Davood Kiani, Effect of the
Orem Self-care Model on Quality of Life in Adolescents with Asthma, Journal of Comprehensive Pediatrics, In
Press, In Press, (2017).



IMPROVING ADOLESCENT ASTHMA MANAGEMENT USING A

Appendix E

Outcomes Tables and Project Logic Model
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State Measurement | Tool validity | Permission Statistical
Instrument and reliability | Need Analysis
Name
Primary Change in Asthma High No- in public | Measure
Outcome ACT scores Control Test domain change in
score (+/-)
Secondary Medication ACT High No Assess score
Outcome compliance on ACT
Demographics | Age, sex, Not applicable | Not applicable | Not Descriptive
medication Applicable for each
list, years with group.
asthma, co- Comparison
morbidities statistics if
two
independent
groups.

Participant Completion of the Measurement Tool (Procedure): 5 minutes to answer 5 questions on a

scale of 1-5 on the Asthma Control Test. Add up score- uncontrolled severe is 25, no symptoms 0. Tool
is administered pre- and post-intervention.
ACT Score improvement can also be associated with improved medication compliance.
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Inputs

Intervention(s)

Activities

Outputs

Participation

Evidence, sub-topics

Smart-phone
application uses for
asthma

School Based asthma
initiatives

Design, psycho-social
and adolescent
application preferences

Major Facilitators or
Contributors

No costs- app is free.
Staff and nurses
Providers

Parents

Children with a phone
who are interested in
using a medical app.

Major Barriers or
Challenges

Asthma care can be
complex- need to
educate! May take 15-30
min to complete intake.

Some patients may be
missed on days when
NP not in office to
implement into project.

The EBP intervention
which is supported by
the evidence in the
Input column

Asthma control EBP
GINA guidelines and
prescribed provider
asthma action plan in
chart

Major steps of the
intervention

Educate staff on project
and inclusion criteria
Flag patient charts who
are in clinic for
appointments.

NP to discuss project,
assess interest and
eligibility, get consent.
Review paper plan in
chart and current
medications.

Install app on child
and/or parent phone,
help show how to use,
load custom asthma
action plan into app.
Conduct asthma control
test.

Discuss how to use app
if asthma exacerbation,
yellow zone, red zone
and when to call PCP.
Set 6- month asthma
follow up appointment
Discuss experience with
app, take ACT.
Promote continued use
of the app long term and
enter clinical note in
chart for PCP.

The participants
Patients in clinic age
10-21 with paper
asthma action plan and
active inhaler
prescription

Site

Child Care Limited
Pediatric private
practice KCMO

Time Frame
Fall 2019- <6 months

Consent Needed
Parental consent under
18 years of age

Person(s) collecting
data
Sally Ehrich NP

Others directly
involved.

Clinic nurse who
rooms the patient will
see asthma action plan
and flag the chart for
NP review. Other
providers are aware of
the project and will
have NP see the
patient to discuss
inclusion

(Completed as a
student).

QOutcome(s) to be
measured with reliable
measurement tool(s)

Asthma Control Test
Scoring tool

Statistical analysis to
be used.

Spring of 2020- analyze
Fall 2019 data pre and
post intervention and
compare scores for
positive outcomes

Outcomes to be
measured (past DNP
student time).

At well-check or
asthma medication
refill appointment,
assess if using smart
phone app or paper-
based asthma action
plan.

Can promote
application use after
student has completed
project- free app and
easy for any provider
to implement into
practice

42

Outcomes that are
potentials (past DNP
student)

Increased use of
smart phone app for
all asthma patients in
clinic.

Reduced need for
paper-based plan and
more accuracy when
updating plan at 6-
and 12- month asthma
checkups.

Smart phone app can
help improve
medication adherence
and when to adjust
medications due to
asthma exacerbation-
app can help improve
long term asthma
control and improve
teen quality of life.

Student: Sally Ehrich CPNP: PICOT Question: In the asthmatic adolescent population age 10-21 years (P), does introducing a smart phone asthma tracking

application (1) compared to a traditional paper asthma action plan (C) improve asthma control test scores and medication compliance (O) during a six-month period of
time (T) in a primary care pediatric private practice in Kansas City, Missouri (S).
Rev. 7/09, 1/2015 http://www.uwex.edu/ces/Imcourse/interface/coop_M1_Overview.htm Logic-Model Worksheet content revisions by Lyla Lindholm,
Applied to DNP EBP Project. Not to be placed on web for public used. For UMKC DNP coursework only.
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Appendix F

Project Timeline
Summer 2019:
Project presentation, IRB UMKC internal approval of QI project, preparation
Fall 2019:
Implementation of project at setting, enrollment and education starts, initial visits
Winter 2019:
Completion of project with follow-up visits and data collection
Spring 2020:
Analysis of data, outcome analysis, dissemination, publication, and conclusions
April 23-26 dissemination of final project results at national conference/online UMKC
Future Long-term goal:

Long term adoption of the application use and assess app use in future follow-up
appointments for asthma.
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Appendix G

EBP Intervention Flow Diagram and Procedure
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Appendix H
Measurement Tool and Permission

ACT Test is in the public domain- no permission needed.

Asthma Control Test™ (ACT)

1. In the past 4 weeks, how much of the time did your asthma keep you from getting as much done at work, school or at home? SCORE

All of Most of 3 ; A little of None of

the time the time i the time the time ‘
Once or twice

i ©

2. During the past 4 weeks, how often have you had shortness of breath?
— Once a day @ '

3. During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing, shortness of breath, chest tightness

or pain) wake you up at night or earlier than usual in the morning?
nights a week aweek or twice |

4. During the past 4 weeks, how often have you used your rescue inhaler or nebulizer medication (such as albuterol)?
£ ()| O N R Y ||
times per day per day or less ‘

5. How would you rate your asthma control durlng the past 4 weeks?
Not controlled Poorly [ t Well Complet
iy =50 | @

Copyright 2002, by QualityMetric Incorporated. ‘
Asthma Control Test is a trademark of QualityMetric Incorporated.

Supported, in par, by > s
s American Academy §j
P Mbad]Oh of Pediatrics \

Nnrhlon
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First author, Year, Title, Journal Purpose Researc | Sample Measure | Results | Limitati
h & S& & ons &
Design?, | Samplin | Reliabili | Analysis | Usefulne
Evidenc | g, ty (if Used ss
e Level? | Setting reported
& )
Variabl
es
Alquran, A., Lambert, K. A., Assess Literatur | None- Quality Intervent | Smartph
Farouque, A., Holland, A., feasibility | e systemati | assessme | ion one apps
Davies, J., Lampugnani, E. R., | and systemat | c review. | nts studies may be
& Erbas, B. (2018, October efficacy of | ic conducte | reported | an
29). Smartphone Applications | mobile review: don a effective
for Encouraging Asthma Self- | technolog | level 5. included | positive | asthma
Management in Adolescents: yin 291 studies effect of | control
A Systematic Review. improving | articles, for smartpho | tool
International Journal of asthma 16 reliabilit | ne apps among
Environmental Public Health, | outcomes | eligible, y. on teens
11, 15-18. in 8 met Heteroge | asthma who are
https://doi.org/10.3390/ijerphl | adolescent | review neity control, major
5112403 S criteria: related medicati | users of
2 study on smart
intervent design adherenc | phones.
ional, 2 and e and
qualitati methods | self- Realistic
ve, 4 prevente | efficacy. | use.
observati d meta- Limited
onal analysis conclusi
ons by a
lack of
controlle
d trials
and
adequate
sample
sizes.
Lancaster, K., Abuxour, A., Khaira, M., | To Literatur | None- Data The 13 Patients
Mathers, A., Chan, A., Bui, determine | e systemati | extractio | RCT’s found he
V., ... Thabane, L. (2018, the impact | systemat | c review. | nsand found use of
December 18). The Use and of patient | ic risk of statistica | the smart
Effects of Electronic Health use of review: bias Iy tool
Tools for Patient Self- eHealth level 5. assessme | significa | useful to
Monitoring and Reporting of tools on 14 nt were nt improve
Outcomes Following self- studies performe | increases | commun
Medication Use: Systematic reporting includin d. in ication
Review. Journal of Medical adverse g13 Heteroge | positive | with
Internet Research, 12, 18-25. | effects randomi neity medicati | provider
https://doi.org/10.2196/jmir.92 | and zed related on and did
84. symptoms | controlle study changes | improve
that d studies design and health
promote and one and found outcome
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changesin | open methods | improve | s forteen
medicatio | label prevente | mentof | asthma
n use. intervent d meta- patient patients.
ion analysis | symptom
S Did not
especiall | find
yin positive
adolesce | correlati
nt onon
asthma medicati
too on use or
users. patient
satisfacti
on.
Kercsmar, C. M., Sorkness, C. A., Evaluate Randomi | Children | Compute | Half of The
Calatroni, A., Gergen, P. J., the zed and rized participa | ACET
Bloomberg, G. R., & performan | Controll | adolesce | decision | nts had tool
Gruchalla, R. S. (2018, ceofa ed Trial. | ntswith | tool symptom | facilitate
December 5). A computerized | computeri | Level 1. | persistent | scored s that d
decision support tool to zed asthma patient were not | standardi
implement asthma guidelines decision inurban | asthma controlle | zed
for children and adolescents. support center control dor asthma
Journal of Allergy and tool, the were and poorly assessme
Clinical Immunology, 18(ii), asthma recruited | assigned | controlle | ntand
49-76. control into 3 treatmen | d. treatmen
https://doi.org/10.1016/j.jaci.2 | evaluation multicent | tstepin | Control | tin
018.10.060 and er step with | increase | multicen
treatment RCT’s. publishe | d ter
program sample d significa | RCT’s
(ACET) to not guideline | ntly with | and was
standardiz given, S. tool use. | positivel
e usual dates 51-70% |y
care for between had good | associate
asthma 2004- control d with
managem 2014. by attaining
ent randomi | and
regimens zation maintain
in and ing good
multicente remained | control
r controlle | of
randomize d asthma
d through in most
controlled the post | participa
trials treatmen | nts.
(RCT’S) t visit.
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Salazar, G., Tarwala, G., & Reznik, M. | Conduct Literatur | None- None School Evidence
(2018, May). School-based review of | e systemati | reported | based support
supervised therapy programs the systemat | c review intervent | of school
to improve asthma outcomes: literature ic ions with | program
current perspectives. Journal on school | review: supervis | was
of Asthma and Allergy, 11, based level 5. ed strong
205-215. supervised | 443 titles asthma and
https://doi.org/10.2147/JAA.S | asthma 9 studies medicati | school is
147524 therapy met on ideal
interventi | inclusion administ | setting to
ons and criteria ration impleme
the effect revealed | nta
on improve | school
outcomes ment in based
in children outcome | asthma
with S, program.
persistent adherenc | Study
asthma eto only on
medicati | urban
on, more | children
symptom | with
free persisten
days, t asthma
less
health
care
utilizatio
n, fewer
exacerba
tions,
less use
of
steroids,
less day
and
night
time
symptom
sand
less
absenteei
sm
Belisario, M. J., Huckvale, K., Assess the | Literatur | Included | To Recent Seasonal
Greenfield, G., Car, J., & effectiven | e 2 RCT’s | maximiz | develop | nature of
Gunn, L. (2013). Smartphone | ess, cost systemat | with a e ment in many
and tablet self-management effectiven | ic total of external | mobile asthma
apps for asthma. Cochrane ess and review: 408 validity, | health cases
Database of Systematic feasibility | level 5. participa | only technolo | made it
Reviews, 11. of using Included | nts. included | gy such | more
smart 2 RCT’s | Included | intervent | asa difficult
phone and | with a a parallel | ions smart to assess
tablet apps | total of RCT using phone as well
to 408 comparin | commerc | app as long
facilitate participa | g smart ially could term
the self- nts phone available | help medicati
managem app vs. devices. | develop | on
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manage
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intervent
ions that
are
highly
customiz
able
low-cost
and
easily
accessibl
e.

Tinschert, P., Jakob, R., Barata, F., To assess | Qualitati | None Four Most Many
Kramer, J., & Kowatsch, T. the ve level | reported | requirem | common | apps
(2017, August). The Potential | potential 5 review ents for | features | suffer
of Mobile Apps for Improving | of 523 apps app of the 38 | from low
Asthma Self-Management: A | publicly identifie potential | apps quality
Review of Publicly Available | available | d, 38 were app | were and there
and Well-Adopted Asthma and well matched functions | tracking | isa
Apps. JIMIR Mhealth Uhealth, | adopted criteria , and research-
113. mHealth potential | informati | practice
https://doi.org/10.2196/mhealt | apps for to on add applicati
h.7177 improving change functions | ongap in

asthma behavior, |, this area
managem potential | assessme | f
ent to nt and mHealth
promote | notificati | technolo
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gamifica | usage. develope
tion Several rs need
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y, and chosen address
mobile as bestin | these
app area for issues
rating mHealth | for
scale use and optimal
quality have the | app
most usage
potential
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impact
change
and a
decision
support

tool
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care
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GINA-main-pocket-
guide_2018-v1.0.pdf

Simon, A. E., & Akinbami, L. J. (2016,
January 5). Asthma Action
Plan Receipt among Children
with Asthma 2-17 years of

age, United States, 2002-2013.

Journal of Pediatrics, 01.

https://doi.org/10.1016/j.jpeds.

2016.01.004

Examine
national
trends in
the receipt
of asthma
action
plans

Level 5
review
of the
National
Health
Intervie
w
Survey
from
2002,20
08 and
2013 to
assess if
an
asthma
action
plan was
received

Ages 2-
17 with
asthma
(n=3714)
bivariate
and
multivari
ate
logistic
regressio
ns for
trending
and
action
plan
receipt
compare
dto
socioeco
nomic
and
asthma
severity

Deep
statistica
| analysis
of
different
ages,
sex,
ethnicitie
S,
insuranc
e status,
poverty
and
urban/su
burban
status

is widely
used and
accepted
asa
leading
resource
for
clinician
S

Increases
in
receipt
of
asthma
action
plans by
9% from
2002-
2013
with a
greater
percenta
ge of
black
children
than
non-
hispanic
white
and a
10%
differenc
ein
insured
VS.
uninsure
d receipt.

Half of
children
with
asthma
never
received
an
asthma
action
plan in
2013.

4 years
of
missing
time in
the
surveys,
some
other
small
pieces of
missing
data
from the
survey.

Strong
socioeco
nomic
and
asthma
severity
correlati
ons to
action
plan
receipt.
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Manjunath, R. (2007, April). developm | ic review used and | most
Development and cross- ent and of ACT well- clinical
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Appendix J

Recruitment Materials and Clinic Information Sheet

Project Recruitment Intake Form

Patient: Project ID #

Age: Sex: Race: Most recent weight:

Asthma Diagnosis in what year:

Inhalers used with dosage and strength:

Other Medications:

Co-morbidities:

Asthma Action Plan Updated by Primary Care Physician: yes/no
(place copy of up to date AAP in file)

Type of Phone used:

Download AAP Asthma application: yes/no
Education on App use: yes/no

Parental Consent completed: yes/no

Parent download app: yes/no
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Adolescent Asthma Project Information Sheet
Project Manager: Sally Ehrich MSN, CPNP-PC clinic nurse practitioner
Fall 2019: Seeking teens to participate in asthma improvement project

Requirements:

Age 10-21, have a smart phone, have a valid and updated asthma action plan in their chart, use a quick-acting
inhaler (routinely or just as-needed) and want to improve their asthma control using a smartphone application on
their phone

Process:

If you are interested, the nurse will talk to you about taking 10 minutes at the end of your routine office visit today
and have Sally, the clinic nurse practitioner, come in and tell you more about the project. Your parent or you if you
are over 18 will sign a consent to participate form. Sally will give you a quick 5 question quiz to get an idea of how
well your asthma is controlled and review your current asthma action plan. Together with Sally and your parent’s
help, you will download the American Academy of Pediatrics smart phone application from the app store (it also
works on android and on tablets) and then you will learn how to load your medications, use the app and set up
notifications and other functions. Go live your life as usual and use the app as often as you need- you can look at the
app for medical information on asthma, remind yourself to take your medications as your provider has prescribed,
and journal your symptoms or jot down questions for your next visit. You will be asked to return to clinic in 3-6
months for your routine asthma follow-up appointment. At the follow-up visit, Sally will give you that quick 5
question quiz again and talk to you about your experience using the app and your thoughts on how may have
changed your asthma management program.

Why are we doing this?

Sally is finishing her Doctorate in Nursing at UMKC this May and this is her final project to make a quality
improvement project to change and improve an important part of the clinic’s way teens manage their asthma. She
wants to help make it easier for asthmatic teens to use their medications correctly, improve their asthma control, and
let you have less days with asthma symptoms. She is hoping that with the use of the phone app it will make living
with asthma easier and for you to have better quality of life.

Thank you for your time and help on this important clinic initiative!
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Appendix K

Data Collection Template SPSS Screenshot

~ | Decimals | Label Values | Missing | Co
2 years None None 8

A 0 {1, male} None '8
0 {1, white}..  None 8
2 kilograms None None 3
2 {1.00, yes}... None 8
2 {1.00, yes).. None 8
2 {1.00, yes).. None 8
2 {1.00, yes}... None 8
2 {100, yes). None 8
iz ‘None None 8
2 ‘None None 8
0 |med changes | None TNbone ﬂ8 N

Appendix L

Statistical Analysis Table Template

Statistical tests

Correlation Tests

Pre and Post ACT score Paired T-Test p >0.001
Wilcoxon Test

Simple comparison of mean
change pre- and post- test

scoring

Significant change noted in
paired t-testing.

No significance found in
Wilcoxon.

13.2% average change.

Age, Gender, Race, Weight,
co-morbidities with ACT
scoring comparisons and

correlations.

Spearman bivariate 2 tailed
None statistical correlation

found.

Comparison of average ACT score change was 13.2%
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Appendix M
Faculty DNP Approval Letter
July 17, 2019
DNP Project Proposal Approval UMKC DNP Student

This letter serves to provide documentation regarding Sally Ehrich’s Doctor of Nursing
Practice (DNP) project proposal. Ms. Ehrich obtained approval for her proposal,
Smartphone Asthma Action Plan Application Use in Adolescent Asthma Management,
from the School of Nursing and Health Studies DNP faculty on July 17, 2019.

If we can provide further information, please feel free to contact us.
Sincerely,

Cheri Barber, DNP, RN, PPCNP-BC, FAANP
Clinical Assistant Professor DNP Program Director UMKC School of Nursing and
Health Studies barberch@umkc.edu

Lyla Lindholm, DNP, ACNS-BC UMKC MSN-DNP Program Coordinator Clinical
Assistant Professor DNP Faculty
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Appendix N
IRB Approval

Institutional Review Board University of Missouri-Kansas City
University of Missouri-Kansas City

5319 Rockhill Road Kansas City, MO 64110

816-235-5927

umkcirb@umkec.edu

Dear Lyla Jo Lindholm,

A member of the UMKC Research Compliance Office screened your QI Questionnaire to
project #2016129-Ql entitled "Smartphone Asthma Action Plan Application Use in
Adolescent Asthma Management" and made the following determination:

QI Determination: The project has been determined to be a quality improvement activity
not The project has been determined to be a quality improvement activity not requiring
IRB review. requiring IRB review.

If you have any questions regarding this determination, please feel free to contact our
office at 816-235-5927, umkcirb@umkc.edu, or by replying to this notification.

Note Regarding Publications: It is appropriate to disseminate and replicate QI/program
evaluation successes, including sharing the information external to an organization. This
may include presentations and publications. The mere intent to publish the findings does
not require IRB review as long as the publication does not refer to the activity as
research.

Thank you,

UMKC Institutional Review Board
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Appendix O

Statistical Analysis Results Table and Graphs

ie Pre- and Post- ACT Score Comparison

21
20.5
20
19.5
19
18.5

18

17
Pre-ACT Post-ACT

e Sories 1 Columni Column?2

n=22
Pre-ACT Post-ACT Average Score Comparison: 13.2% increase in mean ACT scores

Paired T-Test

Mean Std. Deviation Std. Error Mean
PreACT - PostACT  -2.45455 2.32435 .49555

95% CI Difference

Lower Upper

-3.48510 -1.42399

Mean N Std. Deviation Std. Error Mean
PreACT 18.6818 22 3.22765 .68814
PostACT 21.1364 22 1.80727 .38531

Pearson Correlations
N Correlation  Sig. *significant change*

PreACT & PostACT 22 .710 .000

Wilcoxon Signed Rank Test: preACT and postACT (positive, negative, no change)
Total N 22

Test Statistic 190.0

Standard Error 24.531

Standardized Test Statistic 3.873

No significance




IMPROVING ADOLESCENT ASTHMA MANAGEMENT USING A

69



