
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ijas20

Download by: [University of Liverpool] Date: 13 October 2017, At: 07:22

Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: http://www.tandfonline.com/loi/ijas20

Developing pictorial asthma action plans to
promote self-management and health in rural
youth with asthma: A qualitative study

Christina L. Duncan, Heather A. Walker, Laurel Brabson, Desireé N. Williford,
Lisa Hynes & Mary Beth Hogan

To cite this article: Christina L. Duncan, Heather A. Walker, Laurel Brabson, Desireé N. Williford,
Lisa Hynes & Mary Beth Hogan (2017): Developing pictorial asthma action plans to promote self-
management and health in rural youth with asthma: A qualitative study, Journal of Asthma, DOI:
10.1080/02770903.2017.1371743

To link to this article:  http://dx.doi.org/10.1080/02770903.2017.1371743

Accepted author version posted online: 21
Sep 2017.
Published online: 21 Sep 2017.

Submit your article to this journal 

Article views: 54

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=ijas20
http://www.tandfonline.com/loi/ijas20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/02770903.2017.1371743
http://dx.doi.org/10.1080/02770903.2017.1371743
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2017.1371743
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2017.1371743
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2017.1371743&domain=pdf&date_stamp=2017-09-21
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2017.1371743&domain=pdf&date_stamp=2017-09-21


JOURNAL OF ASTHMA
, VOL. , NO. , –
https://doi.org/./..

Developing pictorial asthma action plans to promote self-management and
health in rural youth with asthma: A qualitative study

Christina L. Duncan, PhDa, Heather A. Walker, MPHa, Laurel Brabson, BAa, Desireé N. Williford, BSa, Lisa Hynes, PhDa,
and Mary Beth Hogan, MDb

aDepartment of Psychology, West Virginia University, Morgantown, WV, USA; bUniversity of Nevada-Las Vegas, Reno School of Medicine, Reno,
NV, USA

ARTICLE HISTORY
Received  June 
Revised  August 
Accepted  August 

KEYWORDS
Education;
management/control;
pediatrics

ABSTRACT
Objective: Asthma action plans (AAPs) provide asthmamanagement instructions to families; however,
AAPs typically are written at a 7th–9th grade reading level, making them less useful in lower literacy
families. There is a need to develop simpler AAP formats and content to optimize their utility across
all families, including those who are rural and may be at a risk for literacy concerns. Because using
pictures can simplify and enhance health education, our study’s aim was to develop a pictorial AAP
througha series of focusgroupswith key stakeholders – youthwith asthma, caregivers, andphysicians.
Methods: Fourteen caregiver/youth dyads and four physicians participated in separate focus groups
where their preferences for pictorial AAP structure and content were obtained. Focus groups were
audio recorded, transcribed, coded with ATLAS.ti, and analyzed for themes. Results: Youth and their
caregivers prefer that the AAPs include simple, cartoon-like pictures customized to the patient. Physi-
cians emphasized AAP’s capability to display pictures of controller medication given its importance in
preventing asthma exacerbations. A stoplight format, currently used in most written AAPs, received
positive reviews. Specific suggestions for pictures showing symptoms, medications, and how to take
medication were suggested. Words and short phrases accompanying the pictures were thought to
add clarity. Conclusions: Key stakeholders viewed pictorial AAPs as positive and potentially effective
alternatives to standard written AAPs. It is expected that low literacy youth and caregivers would
more easily understand a pictorial AAP presentation, which should facilitate better medication adher-
ence and asthma outcomes in these children.

Asthma is the most prevalent chronic illness in youth [1],
and although there are no known methods to prevent or
cure it, the symptoms can be managed effectively through
medications and avoidance of triggers [2]. The treatment
regimen can be complex, including multiple medications
administered at various times throughout the day [2].Due
in part to regimen complexity, more than half of youth are
non-adherent to their treatments [3], resulting in uncon-
trolled symptoms, significant school absences [4], hospi-
talizations, and even death [5].

Rural families of children with asthma can be par-
ticularly disadvantaged for a number of reasons. First,
although asthma is often associated with urban popu-
lations, there has been some evidence of greater asthma
risk in children of low socioeconomic status (SES) living
in rural areas in the United States [6,7]. Second, families
living in rural areas can have a more difficult time access-
ing crucial healthcare [7]. Specifically, only 9% of U.S.
physicians practice in rural areas that are home to 21% of
the U.S. population [7], resulting in greater demand than

CONTACT Christina L. Duncan christina.duncan@mail.wvu.edu Department of Psychology, West Virginia University,  Campus Drive, Morgantown, WV
, USA.
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ijas.

supply. Additionally, 25% of children in rural areas live
below the poverty line, compared to only 21% of non-
rural families [1]. Barriers to adequate healthcare are ex-
acerbated by poverty, making it more difficult for some
families to travel longer distances to receive care outside
of their rural communities. These health care access issues
may result in less desirable asthma outcomes for rural
children as research has shown that greater distances to
receiving care is associated with poorer health outcomes
and increased mortality and morbidity [7]. Other studies
have found similar findings of economic inequalities, sup-
ply disparities, and discrepancies in health outcomes and
rates of mortality and morbidity among rural patients,
including those with asthma (e.g., [7–10]).

Because of the problems associated with not fol-
lowing the prescribed treatment regimens, efforts have
been made within the scientific and clinical communi-
ties to improve adherence. Most of these efforts have
focused on behavioral and/or educational interventions
that directly target the patient [8], without focusing on
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2 C. L. DUNCAN ET AL.

provider behavior or the treatment regimen. Unfortu-
nately, the most recent review of these interventions indi-
cated that half were unsuccessful in changing adherence
behaviors [8]. Those studies in which positive change was
noted were methodologically flawed, primarily due to the
use of patient self-report as the solemeasurementmethod
for both adherence and treatment outcomes [8]. Stud-
ies involving young people with asthma and their care-
givers have demonstrated the benefits to psychosocial and
asthma-related outcomes associated with provider behav-
ior, particularly communication style (e.g., [12]). There-
fore, studies examining and influencing provider, patient,
and family behaviors are ideal in improving support for
asthma self-management.

Despite the limited efficacy of behavioral interventions
and education programs, onemethod that has been found
to improve adherence in children is the routine use of
asthma action plans (AAPs), which are written treatment
plans that include specific, individualized instructions
to help patients keep track of both daily and emergency
asthma care [9]. The use of AAPs has been associatedwith
more symptom-free days and nights, fewer emergency
room visits, and fewer school absences [10]. Unfortu-
nately, a major limitation of most AAPs is that they are
typically written at a 7th–9th grade reading level [11],
rendering them difficult to use, or even useless, for a
large percentage of families. In fact, a recent survey found
that 35% of adults (aged 16–65) in the United States had
limited or poor literacy levels (below a 5th-grade reading
level) [12]. Additionally, children of parents with low lite-
racy have a high chance (72%) of being at the lowest
level of reading ability [13]. This problem is exacerbated
by the fact that families at risk for low literacy are the
same families at a higher risk for asthma, particularly
in rural regions [4]. Moreover, low literacy skills not
only impede the utility of written AAPs, but also impact
whether physicians offer them to patients in the first
place [14].

The utility of AAPs may also be limited to families
with high reading literacy skills. General literacy is only
a small component of health literacy, which refers to an
individual’s ability to comprehend basic health informa-
tion in order to make proper health decisions and act on
instructions given by providers [15]. For instance, some-
one with high general literacy may be able to read the
words on an AAP, but may not understand medical ter-
minology or may not feel confident enough to apply the
written information to health behaviors [14]. In addition,
even if patients or families have excellent health literacy
levels, a text-laden AAP likely is less practical as a refer-
ence in day-to-day asthma management, particularly in
the potentially stressful circumstance of an asthma exac-
erbation. Consequently, a streamlined and simpler AAP

would seem to be a more beneficial alternative for asthma
self-management.

One method for simplifying patients’ education is the
use of pictures to reinforce written instructions. In fact,
using pictures has been effective in improving patients’
attention to and recall of written health information [16].
The use of pictures is also more appropriate for low-
literacy families than fully text-based treatment instruc-
tions. Consequently, it is proposed that a picture-based
AAP could serve as a useful and effective alternative to
the standard written AAP. To support this idea, two key
phases to testing a new pictorial AAP are required: devel-
opment of pictorial AAP via key stakeholder (patient, par-
ent, and physician) input, and testing the effectiveness of
this approach versus a standard written AAP in terms
of asthma-related outcomes and family satisfaction. This
current study is focused on the initial phase of determin-
ing what physicians consider essential information for
inclusion in a proposed pictorial AAP and determining
the content and format that would make this informa-
tion the most usable and acceptable for patients and their
families. The findings of this study will guide the develop-
ment of a software program throughwhich physicians can
quickly generate a personalized pictorial AAP; the effi-
cacy of this pictorial AAP approachwill be tested in future
research.

Methods

The West Virginia University Institutional Review Board
approved this study. We designed and conducted a series
of focus groups with caregivers and patients from two
clinic settings in State, as well as with physicians from
four clinic settings across the United States. Caregivers
and patients were recruited from pediatric pulmonology
clinics, including outreach clinics, providing care to rural
families. Focus group physicians were recruited through
professional networking. They varied in their professional
expertise (i.e., general pediatrics, pediatric pulmonology,
and pediatric allergy/immunology), but all had substan-
tial experience in providing care to rural pediatric patients
with asthma. The main objective of the focus groups was
to understand caregiver, patient, and healthcare provider
perspectives and preferences regardingAAPs and pictures
to use in a new pictorial-based action plan, subsequently
contributing to the iterative development of Pictorial
Asthma Action Plan (PAAP) prototypes. Focus groups
were conducted over a 6-month period with caregivers
and patients participating in four in-person focus groups,
and physicians participating in three web-based focus
groups. Focus groups were audio recorded, transcribed,
and analyzed, by coding transcripts according to themes
and preferences using ATLAS.ti software.
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JOURNAL OF ASTHMA 3

Sample and recruitment

Clinic staff reviewed the patient database in pediatric
asthma and allergy clinics at West Virginia University
Health Sciences Center to identify those patients meet-
ing the following inclusion criteria: (a) aged 10–17, with
a diagnosis code for asthma; (b) prescribed a daily con-
troller asthma medication; (c) English speaking; and (d)
having a parent or guardian who spoke English. Staff
mailed recruitment letters to the caregivers of eligible
patients to invite families to participate in the focus
groups. More than 200 letters were sent out, request-
ing caregivers to call the project coordinator to com-
plete a screening questionnaire to assess eligibility for
the study and to gather contact information. A total
of 27 patient/caregiver dyads were screened for focus
groups; four were ineligible based on the patient no
longer using a daily controller medicine and eight did not
make follow up contact to arrange involvement in a focus
group.

Fourteen patient/caregiver dyads completed all four
focus groups (n = 28); fifteen dyads were scheduled, but
one dyad did not show for the first focus group. Each par-
ticipant received $75 for each of the three focus groups;
those who attended the fourth focus group were given
an additional $50. Four physicians, from three different
states (i.e., OH, NV, and WV), participated in a series
of web-based focus groups. Similar questions were asked
across patient, caregiver, and physician focus groups to
enhance consistency in elicited information. Physicians
were paid a modest consulting fee for their time and
input.

Focus group guide and analysis

Focus group sessions lasted approximately 20–45 min
each. A semi-structured discussion guide was used; how-
ever, follow-up questions not included in the guide were
asked to clarify or elaborate upon information discussed
at each focus group. Table 1 displays an overview of

Table . Overview of focus groups aims and topics for caregivers, youth, and providers.

Focus
group Session aim Topics

Round  To discuss opinions and preferences of participants related to the
content and appearance of a pictorial AAP.

. What information should be included in an AAP?
. What kind of pictures would you like to see in an AAP?
. How should the AAP be laid out?

Round  Participants were presented with flipbooks containing images (∗)
selected based on discussion in focus group . The aim was to select
images for pictorial AAPs that accurately reflected the intended
messages of AAPs and fit participant’s preferences. Sample AAPs
were produced after this round.

Look at each picture [in the flipbook]. For each picture, write what you
think it means when thinking about

. How your child’s/patient’s body feels
. How your child’s/patient’s asthma care should be done
Completion of flipbooks was followed by general discussion of the

content and lay out of pictorial AAPs.
Round  To present sample pictorial AAPs to participants to get feedback on

content, layout and comprehension to guide decision-making.
Feedback questions:
. How clear is this AAP?
. How well do you understand this AAP?
. What do you like?
. What do you not like?
Comprehension questions related to  sample AAPs:
. When is [name of child in sample ZZP] in the Green Zone?
. What is [child’s name] treatment plan in the Green Zone? What should

they do?
. When is [child’s name] in the Yellow Zone?
. What is [child’s name] treatment plan in the Yellow Zone? What

should they do?
. When is [child’s name] in the Red Zone?
. What is [child’s name] treatment plan in the Red Zone? What should

they do?
Round  To present sample pictorial AAPs to participants, revised based on

feedback in focus group  for final review of content, layout and
comprehension.

Feedback questions:
. How clear is this AAP?
. How well do you understand this AAP?
. What do you like?
. What do you not like?
Comprehension questions related to  sample AAPs:
. When is [name of child in sample ZZP] in the Green Zone?
. What is [child’s name] treatment plan in the Green Zone? What should

they do?
. When is [child’s name] in the Yellow Zone?
. What is [child’s name] treatment plan in the Yellow Zone? What

should they do?
. When is [child’s name] in the Red Zone?

. What is [child’s name] treatment plan in the Red Zone? What
should they do?

∗Pictures or images related to the following categories: emotions, times of day/night, symptoms, medications, service providers, and actions.
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4 C. L. DUNCAN ET AL.

focus group aims and topics for caregivers, youth, and
providers, along with some example questions. In the first
round of focus groups, patients, caregivers, and physicians
were asked questions to identify what information they
want to see in an asthma action plan, how they want pic-
tures to look, and what the layout of the asthma action
plan should be. Based on this information, flipbooks of
pictures were developed and used to guide the second
round of focus groups. One flipbook asked participants
to provide definitions for pictures within the context of
asthma care, while another flipbook asked participants to
rank groupings of pictures based on which picture they
liked best. The completed flipbooks, along with informa-
tion discussed during the focus groups, was then used to
develop four sample pictorial AAPs, which were used in
the third round of focus groups. Participants were given
the samples and asked questions about clarity, compre-
hension, and what they liked/disliked about the AAPs.
Changes were made to two of the sample AAPs based
on participant feedback and then shown to participants
during the fourth focus group. The fourth focus group
involved the same set of questions from the third focus
group to verify that participant feedback had been ade-
quately integrated into the sample pictorial AAPs. No fur-
ther focus groups were required as it was determined that
the aim of developing understandable and appealing pic-
torial AAPs had been reached.

Focus group recordings were transcribed by a third
party and de-identified by amember of the research team.
The data were analyzed using a coding approach that
involved highlighting units of meaning in each transcript,
related to the preferences described by participants in
this study. Both inductive and deductive coding methods
were utilized to develop the codebook [17]. Initial codes
were created based on the questions included in the semi-
structured interview guide using a deductive process [18].
During coding, additional codes were devised and dis-
cussed by the research team to determine if they should
be added to the codebook using an inductive process. Two
members of the research team reviewed and indepen-
dently coded two of the transcripts and compared results
to establish initial reliability and refine any unclear codes
or definitions. Any disagreements were discussedwith the
lead researcher (first author) to reach consensus. All tran-
scripts were then coded by the primary coder; a subset
of transcripts (22%) was cross-coded by two trained and
supervised undergraduate research assistants for reliabil-
ity with a kappa of 0.83.

Results

There were five overarching themes that emerged from
the series of focus groups with physicians, caregivers, and

patients: (1) a stoplight format in landscape orientation
is easily understood; (2) AAPs tailored to the individual
patient will be especially useful; (3) incorporating some
words and phrases will further clarify what pictures
are conveying; (4) physicians want emphasis placed on
the green zone; and (5) patients prefer and understand
simple cartoon-style pictures.

AAP format/structure

Physicians, caregivers, and patients all said they liked the
stoplight format already in use with writtenAAPs because
it is a concept that is (for the most part) universally
understood.

Physician: …the one thing that the green, yellow, red does
is that it does follow the health literacy principle where
you tied something to something that people are famil-
iar with in everyday life so that whole green, yellow, red
stoplight is so familiar to people that I think it’s an easy
concept that they can tie the severity of their symptoms
to.

When asked about whether the AAP should have a
landscape or portrait orientation,most caregivers thought
a landscape orientation made sense because English is
read from left to right; therefore, having the AAP in the
same orientation would make it easier to look at and
comprehend. Some also liked the landscape orientation
because it was what they were used to seeing with current
written AAPs.

Caregiver: I guess because you read left you right, I
just…thought the horizontal was much easier than
vertical.

Individualized AAPs

Caregivers and physicians both agreed that AAPs tailored
to their specific child/patient would be most useful. Writ-
ten AAPs may contain information that is not relevant to
a child, and caregivers find it frustrating to have to read
through all of this information to findwhat applies specif-
ically to their child.

Caregiver: If they did it on the computer, they could just
pull them and print them. Like they say, we are all differ-
ent. The kids are different, their asthma is different. No
one’s [plan] is the same.

Patients also said they want to see AAPs that show
images of children that look like thembecause it willmake
the AAP feel more relevant to them and their asthma
experience. Physicians thought customizing the AAPs
would make it more likely that the caregivers and patients
would actually use the AAPs, especially if the physician
discussed the AAP with the caregiver and patient before
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JOURNAL OF ASTHMA 5

they left clinic (i.e., including the AAP in their treatment
plan discussion with the family).

Physician: The other comment I had on the pictures is
that…you have a child’s name there and some are clearly
boys, some are girls. I just wondered if the pictures should
all be the same sex, so you have the boys and girls kind of
personalize it and make it relevant.

Words/phrases to accompany pictures

After being shown sample AAPs in the third round of
focus groups, which were created based on feedback
taken from the first and second focus groups, caregivers
expressly stated that simple words and short phrases were
needed to supplement what some of the pictures were
conveying. They thought including simple words and
phrases would help them and their children understand
exactly what should be done in each zone. Caregivers
also said this would help newly diagnosed children and
their caregivers understand the AAP because they would
have very little or no background information on asthma
treatment.

Caregiver: Add the word “puffs” underneath it [inhaler
picture]. Yeah, that way it gives it…because if you look at
that and you know if you’re not paying attention, you see
times two every four hours you’re thinking, “Okay, two or
three?”

Green zone emphasis

Physicians voiced that it was important to highlight the
green zone given that following the directions in this zone
will reduce the chance a patient will experience an asthma
exacerbation. Moreover, during clinic visits, physicians
usually stress with caregivers and patients the impor-
tance of following the green zone in their treatment plan
discussions.

Physician: They always remember to take their rescue
medicine, but they never remember to take their main-
tenance [medication], so for the green zone I think the
picture needs to emphasize the maintenance part of it.

Caregivers said the green zone needed to be very clear
because older children are often solely responsible for tak-
ing their dailymedications. Having pictures to show them
how and when to take their green zone medications will
help youth stay adherent to their medication regimen. An
emphasis was also placed on pictures showing how and
when to take medications before sports or other physical
activity given that themajority of patients participating in
the focus groups were involved in at least one sport.

Caregiver 1: Our doctor never specified. He just said, “Do
it before sports.” That’s really a good one [pointing to

a picture of a child playing sports next to picture of an
inhaler].
Caregiver 2: Ours [physician] told us if he’s going to play
any sports, give it to him 30 minutes prior, that way it
takes themedicine…it can be in his system so by the time
he starts his game, he’s well-oxygenated.

Simple cartoon-like pictures

Patients and caregivers both said the pictures used in the
AAPs should be simple, without too much extraneous
detail, to make them easy to understand. The pictures
should let patients knowwhat they should be doing if they
are in a particular zone.

Patient: Like the pictures, if you’re in the red zone. The
pictures would help, so you wouldn’t have to read every
single thing. You just have to look at the pictures, and it
will tell you what to do.

Patients also said they wanted to see cartoon-like pic-
tures because that draws their attention. At the begin-
ning of each zone, a face (similar to the faces used in a
pain scale) or symptom-based picture (e.g., a picture of a
child coughing for the yellow zone) was used to describe
how the patient might be feeling in each zone. Caregivers
brought up that having both the face and symptom-based
picture at the beginning of each zone would be helpful
because the patients would relate to the face picture and
the caregivers could use the symptom-based picture to
determine which zone their child was in.

Caregiver 1: And I like the faces and the kids.
Caregiver 2: I did too. I like the two pictures [symptom-
based and face picture] better than just the faces.

Prototype development

Results from the first two focus groupmeetings were used
to draft prototypes of sample Pictorial AAPs. These proto-
types were then shared with and reviewed by stakehold-
ers during the latter two focus group meetings to refine
their content. See Figure 1 for one of the prototypes result-
ing from this process. These prototypes are serving as the
basis for software development.

Discussion

Using a health literacy approach, this study aimed to
address issues of accessibility to care and appropriate
education that are currently acting as barriers to opti-
mal asthma management and outcomes. Specifically,
we engaged with stakeholders, including youth with
asthma, their caregivers, and physicians treating pedi-
atric asthma patients, to develop prototypes of a novel
asthma education tool – picture-based AAPs. Creating
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6 C. L. DUNCAN ET AL.

Figure . Prototype sample for a pictorial asthma action plan.

clear and simplified PAAPs is intended to target the
accessibility and utility issues associated with traditional,
text-laden, written AAPs. The findings of this study
indicate that a PAAP would be acceptable to youth with
asthma, their caregivers, and physicians. Strong and
sometimes differing preferences emerged between youth
and caregivers, and physicians in relation to the content
and structure of PAAPs. For example, while youth and
caregivers frequently described the importance of having
practical information included in the PAAPs, providers
often focused on the importance of motivating the use
of daily controller medication through PAAPs. In all,
stakeholders preferred simple, appealing, and personal-
ized images, with small amounts of key text, to replace
the large amounts of text usually included in written
AAPs.

Multiple barriers exist to accessing asthma care and
education among youth and families, particularly those
from rural backgrounds, including the potential for SES-
related barriers and low access to specialist services [6].
Previous research highlights challenges to understanding
and remembering complex self-management instruc-
tions. For example, previous studies in a rural population
suggested that parents and children tend to focus on the
rescue plan recommendations in AAPs, and then do not
recollect verbal or written physician recommendations
regarding the maintenance plan [19]. PAAPs have the
potential to foster better physician–patient communica-
tion during consultations by summarizing each patient’s

customized AAP in a form that facilitates understanding,
even for children. Although previous research has focused
on patient and family behavior to better understand non-
adherence and health outcomes [8], a relative lack of
research exists in relation to understanding and changing
service provider behavior (e.g., [12]). Studies have shown
that physician practices, including asking young people
more asthma-related questions during consultations,
demonstrating the use of medication devices, and asking
young people to repeat the demonstration, were associ-
ated with better self-efficacy among young people and
greater self-management skills [20–22]. However, imple-
mentation of service-based changes is a consistent barrier
to service providers’ ability to change the way in which
they engage with patients and caregivers, and barriers
such as short consultations, long waiting times, and low
continuity of care are frequently reported [23,24].

Integration of PAAPs into routine pediatric asthma
care has the potential to produce change in patient,
caregiver, and service provider behavior, by facilitating
improved communication to both caregivers and patients
in relation to what asthma is, optimal treatment, barriers
to treatment, and customized treatment plans. Youth and
families with enhanced knowledge and understanding of
asthmamanagementmay bemore likely to engage in daily
self-management, and reducing the need to access health
services, which may not be readily accessible for rural
dwelling families. Consequently, the provision of educa-
tion using a customized PAAP may result in less need for
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emergency follow-up, contributing further to clinic effi-
ciency and reductions in unnecessary health care costs.

Engaging stakeholders

The purpose of PAAPs is to make asthma treatment plans
useful and manageable to youths so that they under-
stand their asthma and are motivated to engage in daily
self-management. The pictorial tool is also intended to
facilitate providers discussing the plan with their patients
and caregivers, due to the simplicity and accessibility of
the tool as well as the tailored nature of each PAAP. The
involvement of stakeholders in this study was crucial in
achieving the aim of producing an acceptable tool for
improving asthma treatment. In addition to producing a
tool that youth and caregivers are likely to use, consulting
with stakeholders ensures the perceptions and experi-
ences of the family and the context within which youth
live with their asthma is taken into account. In previous
research, agreement between caregivers and physicians
has been found to play a central role in determining the
wellbeing of parents of children with asthma and the
quality of their child’s asthmamanagement and outcomes
[25]. Therefore, family dynamics must be taken into
account when planning a patient’s treatment plan, and
in the design of educational tools and techniques. The
current study integrated stakeholder input into the design
of PAAP prototypes, creating a tool that would facilitate
ongoing stakeholder involvement and engagement with
asthma management.

The use of concrete examples and recognizable, every-
day symbols and cues has been recommended as part
of effective health communication tools [26]. Preferences
described by participants in this study reflect these rec-
ommendations for producing accessible health informa-
tion tools, e.g., the traffic light format and the use of
cues, such as the inclusion of images representing the
symptoms associated with each zone, and prompts for
taking medication (e.g., using a rescue inhaler 15 min
before exercise). NIH guidelines note that AAPs should
be tailored to the needs of the patient, teaching identi-
fication of basic asthma symptoms and medications as
well as self-management skills [2]. Our study found that a
qualitative, stakeholder-led approach enabled the devel-
opment of a simple communication tool for low-health
literacy patients that remains accessible to all users, and
yet is capable of accounting for highly complex regimen
information.

Limitations

Though the current study has direct relevance and impli-
cations for the medical community, children and families

managing asthma, and areas of public health, there are
some limitations to be considered. First, the qualitative
nature of the study prohibited the use of other analytical
methods to provide additional statistical evidence to sup-
port the findings. Second, the current study focuses on
rural youth within a specific geographic region and lacks
significant racial and ethnic diversity, which may poten-
tially influence the generalizability of findings in other
populations (e.g., racial/ethnicminorities, urban-residing
youth and families).

Implications for research and practice

The findings of this study will facilitate future research
aiming to improve adherence to asthma management by
youth and their caregivers and subsequent health out-
comes, by delivering an accessible tool for enhancing their
communication with asthma providers and subsequently
their asthma care knowledge and understanding. Specif-
ically, a software program is being developed based on
the findings of the current study and the resulting proto-
types (see Figure 1), to enable providers to produce PAAPs
that can be tailored to each young patient. This program
will be tested in a randomized controlled trial (RCT). The
primary aim of this planned RCT is to assess the accept-
ability, feasibility, and effectiveness of PAAPs in improv-
ing asthma self-management and key outcomes relative
to standard care or written AAPs. Using PAAPs within
routine pediatric asthma care may improve asthma edu-
cation and subsequent daily asthma self-management and
outcomes by facilitating better communication [27], per-
sonalizing treatment [28,29], improving knowledge and
skills, and addressing misperceptions related to asthma
and treatment [30]; however, these assumptions first need
to be tested in this future RCT. The findings of the future
study will inform improvements and adaptations to the
PAAP software, including the possibility of producing a
mobile application or online version.

The findings of the current and future research could
also have significant implications for practice. The PAAP
prototypes produced by stakeholders in this study may
enable young people with asthma and their caregivers to
overcome barriers to accessing and utilizing asthma edu-
cation. This tool may also encourage service providers to
prescribe AAPs more frequently and to engage in collab-
orative discussion related to asthma and asthma manage-
mentwith patients and caregivers.Moreover, during focus
group sessions, caregivers repeatedly discussed the chal-
lenges they face having a child with asthma in school.
Future research, particularly school-based intervention
research, is necessary to address the needs of youth in
school settings. Research should address the concerns of
parents, as well as teachers in relation to supporting youth
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to engage fully with school activities and asthmamanage-
ment. A PAAP may be an effective way to communicate
with school nurses regarding a student’s prescribed treat-
ment and physical education needs.

Conclusion

Despite high rates of asthma and of non-adherence to the
treatment regimen, AAPs are under-utilized by providers
and people with asthma. In this study, youth and care-
givers emphasized the need for practical information,
while providers strongly emphasized the importance of
motivating the use of daily controller medication through
PAAPs. PAAPs were received positively by participants
in this study and may be an effective strategy for engag-
ing youth and their families in asthma education and
management. The stakeholder-led approach used in this
study will enhance the likelihood that future interven-
tion research will be acceptable, feasible, and effective
in improving asthma-related outcomes including knowl-
edge and symptom control. The findings of this study will
inform the development of a software program for rapid
generation of tailored PAAPs suitable for routine use in
asthma clinics, which will be tested in a future study.
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