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Abstract
Problem & Purpose: Asthma guidelines recommend the use of written asthma action plans
(WAAPs) in the management of pediatric asthma patients, but this is not always practiced in the
primary care setting (Global Initiative for Asthma [GINA], 2019; National Asthma Education
and Prevention Program [NAEPP], 2007; Ring et al., 2015). Lack of proper asthma management
can lead to an increase in asthma related unscheduled sick visits. The purpose of this quality
improvement project is to implement and evaluate a WAAP for pediatric asthma patients in a
pediatric primary care clinic in the Eastern Shore Maryland area.
Methods: Implementation of a WAAP involved one pediatrician, two pediatric nurse
practitioners, and the pediatric patients between the ages of 1 to18 years old being seen for
asthma management. The project took place at a pediatric primary care clinic on the Eastern
Shore Maryland beginning August 31, 2020 and concluding on December 11, 2020. Early on,
staff were educated on the WAAP via email that included a recorded PowerPoint presentation as
well as a post-test, instructional asthma videos, a WAAP template, and the Asthma Quick
Reference Guidelines pdf. After implementation began, weekly chart audits assessed WAAP
utilization. Data collected were organized using Excel sheets. Run charts were created and
updated weekly to trend the data. Flyers were created and disseminated in the in the office to
encourage staff and patient engagement. Weekly WAAP update emails were sent out to staff to
update them on the progress of the project. No personal patient or provider information was
collected for this quality improvement project. Humans Research Protections Office (HRPO)
approval was gained through the University of Maryland.
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Results: All eight staff members completed the staff education before September 15. The
WAAP utilization goal was met, and 100% of asthma patients being seen were given a WAAP
by week fifteen. Unscheduled sick visits decreased to 0% by week fifteen.
Conclusion: This quality improvement project demonstrated that WAAP utilization by providers
for pediatric asthma patients can decrease unscheduled sick visits.
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Introduction
Asthma is defined in the updated 2019 Global Initiative for Asthma (GINA) report, as a
“disease characterized by chronic airway inflammation with a history of respiratory symptoms
such as wheezing, shortness of breath, chest tightness, and cough that vary over time and in
intensity, together with variable expiratory airflow limitation” (GINA, 2019). According to the
Centers for Disease Control and Prevention (CDC) (2018), approximately 6 million children
under the age of 18 years old in the United States have asthma (CDC, 2018). The Asthma and
Allergy Foundation of America (AAFA) (2019) lists Maryland as the nineteenth asthma capital
in the country. Furthermore, it indicates that the Eastern Shore Maryland area is considered to be
in the Northeast Mid-Atlantic Asthma Belt where not only asthma rates in children are high but
access to an asthma specialist is limited (AAFA, 2019).
Guidelines recommend that providers use a written asthma action plan (WAAP) in the
management of asthma in pediatric patients, but this is not always practiced in the primary care
setting (GINA, 2019; National Asthma Education and Prevention Program [NAEPP], 2007; Ring
et al., 2015). WAAPs were not being utilized at the pediatric primary care clinic on the Eastern
Shore of Maryland where this quality improvement project took place for patients being treated
for asthma. There was no policy within the organization requiring clinicians to use a WAAPs
when caring for asthma patients, and staff reported lack of availability of WAAPs as a barrier to
utilization of the tool. Lack of proper asthma management can lead to poor patient outcomes
such as asthma exacerbations and an increase in asthma related unscheduled sick visits (Khan et
al., 2014; Pinnock et al., 2017). The purpose of this quality improvement project was to
implement and evaluate WAAPs for pediatric asthma patients in a pediatric primary care clinic.
The anticipated outcome of this practice change was that by the end of a 15-week quality
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improvement project all providers within the clinic would have issued WAAPs to all pediatric
asthma patients evaluated.
Literature Review
This literature review focused on the need for WAAPs in a pediatric primary care
practice for the management of asthma. Across the studies, there appeared to be strong to
moderate quality evidence (levels I-VI) that supports the utilization of WAAPs as part of
pediatric asthma management in the primary care setting (see Table 1 and Table 2). Each study
synthesized in this review indicated high incidence of poor asthma control when no WAAP was
provided. The studies endorsed the use of WAAPs per the 2007 NAEPP and 2019 GINA
guidelines to improve overall asthma management in pediatric patients. Pinnock et al. (2017)
conducted a meta -analysis that concluded WAAPs decreased the number of unscheduled doctor
visits and were appropriate for a diverse demographic including children in the primary care
setting. In the randomized control study by Ducharme et al. (2011), in a Canadian pediatric
emergency department, the use of WAAPs significantly increased patient adherence to asthma
medications by more than twofold, and the patients displayed greater control of asthma
symptoms than did patients who did not receive a WAAP. In addition, the randomized control
trial by Khan et al. (2014), children evaluated in a in a pediatric clinic who received personalized
WAAPs had a decrease in the number of unscheduled doctor visits compared to those who did
not receive WAAPs.
In cohort studies, patients who received WAAPs showed a significant decline in
unscheduled doctor visits (Andrade et al., 2010; Kamalaporn et al., 2018; Shechter et al., 2019).
In Chicago, at a primary care clinic, children who received WAAPs had significantly improved
asthma management and knowledge and decreased asthma exacerbations with fewer emergency
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room visits than patients who did not receive WAAPs (Shechter et al., 2019). Similarly, children
seen at a pediatric pulmonary and allergy clinic in Thailand showed a significant decrease in
unscheduled doctor visits after receiving WAAPs. The total number of unscheduled doctor visits
prior to receiving WAAPs was 4 out of 49 and was reduced to 0 after receiving WAAPs
(Kamalaporn et al., 2018). Also, a cohort study in Brazil supported that children and adolescents
that were given and educated on a WAAP had better asthma control and were less likely to seek
unscheduled doctor visits (Andrade et al., 2010).
In a quality improvement study done in a primary care practice, Fallon et al. (2019)
concluded that patients and parents who received WAAPs not only experienced an improvement
in the management of asthma symptoms and medications, but they also expressed satisfaction
and improved confidence in their ability to manage their asthma. Patients prior to this
intervention were classified as high risk with one or more asthma-related emergency room visits
in the previous 2 years (Fallon et al., 2019). Although more evidence was needed to understand
the overall impact of the study, members of the groups in this study who received WAAPs
experienced improved asthma management (Fallon et al., 2019). Furthermore, randomized
control trials conducted by Shah et al. (2011) in an Australian primary care clinic and Yin et al.
(2016) in an urban New York academic hospital discovered that using a WAAP improved the
quality of asthma counseling by providers. WAAPs used by providers were more likely to
communicate a more comprehensive asthma management plan and target key issues to patients
(Yin et al., 2016). Shah et al. (2011) reported that when providers used WAAPs they improved
their practice and experienced greater confidence when communicating with patients.
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Theoretical Framework
Kurt Lewin’s Change Theory was selected for this project due to its focus on behavior
and structural processes to initiate change within an organization (Lewin, 1947). The theory
explains that there are factors that contribute to and prevent the process of change that must be
manipulated to achieve the desired result (Hussain et al., 2018; Lewin, 1947). This theory
described that staff behavior of not using WAAPs must be addressed to initiate the practice
change of successfully implementing WAAPs. Using a three-stage process (unfreezing, change
process, and refreezing), this theory could easily be employed as a framework for this project
(see Figure 1). During the unfreezing process, staff were able to transition from the current
practice of not using WAAPs through the implementation of driving forces to the new process
(Hussain et al., 2018; Lewin, 1947). After the initiation of the quality improvement project,
WAAPs were made accessible for staff to use and driving forces, such as education on how to
use them, was provided. Next, the change process included staff involvement and behavior
changes through positive reinforcement. Positive reinforcement was applied via certificates
given to staff upon completion of the WAAP education class and post-test. When staff began to
realize the impact of the WAAPs on patient care and how easy it was to access the tool they were
more incline to use the tool. In the refreezing stage the practice change was sustained and
became the new standard of care through processes such as leadership and policy creation
(Hussain et al., 2018; Lewin, 1947).
Methods
Implementation of a WAAP at a pediatric primary care clinic involved a team including
one pediatrician, two pediatric nurse practitioners, four medical assistants, an office manager,
and the pediatric patients between the ages of 1 and 18 years old who were being seen for asthma
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management. The project took place at a pediatric primary care clinic in a rural section of the
Eastern Shore of Maryland. This project was implemented between August 31, 2020 and
December 11, 2020. Eligible patients included pediatric patients between the ages of 1 and 18
years old who had a documented diagnosis of asthma and who were being seen for asthma.
Exclusion criteria consisted of patients younger than age 1, older than age 18, and no
documented diagnosis of asthma.
During week one, staff were educated on the WAAP via email and baseline data were
collected. The email included a link to a video PowerPoint presentation and a link to a post-test
(see Appendix A and Appendix B). The video PowerPoint presentation gave education on the
WAAP template and the new WAAP process to be utilized in the clinic. The post-test was a 10question survey administered and collected online using SurveyMonkey. Upon completion of the
post-test, the team member was emailed a certificate (See Appendix E). An Excel document was
used to track staff education (see Table 4). The email also included resources to instructional
asthma videos, a WAAP template (see Appendix C), and the Asthma Quick Reference
Guidelines pdf (see Appendix D).
Beginning week two, implementation of the WAAP went live in the clinic. Chart audits
were completed weekly to assess WAAP utilization. Data elements collected through chart
audits included the number of asthma patients seen, the demographic data of patients, the
provider who saw them, if the visit was scheduled or unscheduled, if a WAAP was provided, and
if education on the WAAP was provided. Data collection tools were used to collect and analyze
data (see Table 3 and Table 5). Data collected were organized using Excel sheets. Run charts
were created and updated weekly to trend the data (see Figure 2 and Figure 4).
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In week three flyers were created and disseminated in the office to encourage staff and
patient engagement (see Appendix F and Appendix G). The staff reminder flyer was created to
help remind staff of which patients could be issued a WAAP and to reiterate the evidence-based
purpose of the WAAP (see Appendix F). The patient engagement flyer was created to be
displayed in patient wait areas (see Appendix G). The flyer asked if the patient had asthma and if
so, directed them to ask the healthcare team about a WAAP. Weekly staff meetings were held
and WAAP update emails were sent out to staff to update them on and discuss the progress of the
project. Data collection took place over a 15-week period. No personal patient or provider
information was collected for this quality improvement project. HRPO approval was gained
through the University of Maryland.
Results
Overall, implementation of WAAPs in the pediatric primary care setting for asthma was
successful at a clinic on the Eastern Shore of Maryland. During week one, eight staff members,
including one pediatrician, two pediatric nurse practitioners, four medical assistants, an office
manager, were sent a staff education email. Included in the email was the instruction to complete
the staff education on or before September 4. On day 3 (September 2nd) of the education week,
50% of the staff had completed the education post-test. An email was sent to all eight staff
members reminding them of the deadline on the same day with links to education content. At the
end of the education week (September 4th), 100% of staff members had completed and scored
100% on the post-test (see Appendix B).
Beginning week two, implementation of WAAPs went live. Weekly chart audits were
completed to track WAAP utilization by providers. A total number of 28 asthma patients were
seen throughout the implementation period. Three patients were excluded for being over 18 years
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old or not having a documented diagnosis of asthma. This resulted in a total of 25 asthma
patients who met the inclusion criteria that were included in the data analysis. A total of 18
(72%) asthma patients were seen and evaluated by a nurse practitioner. During the
implementation period 22 (88%) patients and/or caregivers were provided a WAAP by either a
physician or nurse practitioner. It was documented that 21 (84%) patients and/or caregivers were
educated on the provided WAAP. Unscheduled sick visits were 100% during weeks one through
three then dropped to 0% at week six. Unscheduled sick visits remained 0% from weeks six
through fifteen (see Figure 3). WAAP utilization increased to 100% by week two and was
maintained throughout the implementation period with exception of week four. In week four,
WAAP utilization decreased to 25%, but then in week five increased to 100% and continued
through week 15 (see Figure 4).
Discussion
This quality improvement project provides initial support regarding the feasibility of
implementing WAAPs for the management of asthma in pediatric primary care clinics. Similar to
other evidence, this quality improvement project showed a decrease in unscheduled sick visits
when WAAPs were utilized by providers for the management of pediatric asthma in the primary
care setting (Kamalaporn et al., 2018; Pinnock et al, 2017). In other studies, patients who
received WAAPs were also found to experience less asthma exacerbations, improved medication
adherence, and decrease number of emergency room visits (Ducharme et al., 2011; Shechter et
al, 2019). It was beyond the scope of this quality improvement project to accurately measure
each individual patient’s number of asthma exacerbations, medication adherence, and emergency
room visits. However, this information could be useful for future quality improvement projects.
Similar to evidence provided by Shah et al. (2011) and Yin et al. (2016), the providers in this
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quality improvement expressed feelings that they provided better communication and more
comprehensive asthma education to patients and/or caregivers when using the WAAP.
Unexpectedly, a major facilitator for staff education was that it was presented via email
versus an in-person meeting. Originally, the education was to be given in-person, but changed to
an emailed presentation and post-test due to the pandemic. Afterwards, staff pointed out they
preferred the email version to in-person for its convenience and less interruption to patient care.
This finding could have contributed to staff education compliance. Staff expressed in the
beginning of the quality improvement project that a major barrier to WAAP utilization was
availability of the tool. At the end of the implementation phase, staff feedback included that one
major reason they utilized the WAAP with patients was due to it being on the patient’s chart
when they saw them. Changing the workflow in the office and increasing access to the tool
resulted in greater utilization of the tool.
After auditing the first week, the unexpected finding that medical assistants did not
collect peak flow meter measurements or pulse oximetry readings during patient vital signs.
Initially, a portion of the medical assistant staff did not support getting a peak flow on patients
under the age of 8 years old. Afterwards, education was provided that children as young as 5 can
be taught to use a peak flow meter, and staff compliance increased. Moving forward, peak flow
meter measurements and pulse oximetry readings were included in chart audits. Increases in peak
flow meter and pulse oximetry readings collected by medical assistants could have supported
WAAP utilization by providers as these elements are part of the WAAP template and education.
Although flyers were created and disseminated in week three, during week four, WAAP
utilization decreased. After investigating, it was noted that one provider had did not use the
WAAP at all when evaluating asthma patients that week. The cause was found to be due to
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patient charts not being signed and completed at time of the chart audit. This created a limitation
in the data collection since data could only be collected from signed and completed charts. Staff
members were made aware of the limitation and moving forward chart audits included noting if
the chart had been signed off by the provider or not.
Pandemic regulations also limited the number of in-person interaction with staff and the
number of asthma patients seen in clinic. Due to the pandemic, processes within the office
workflow changed. Patients were no longer allowed to walk-in and the waiting room was closed
for social distancing purposes. This prevented patients from being able to see the flyers in the
waiting room. Also, the sponsor reported concerns that the volume of asthma patients had
decreased compared to before the pandemic and doubted whether the project would be
successful. The sponsor and staff were reassured that the quality improvement project was still
viable, and that the goal and success of the project was not based on the number of patients seen,
but rather on the process and the implementation of WAAPs into the clinic. The sponsor and
staff were also encouraged that the clinic and its patients could still benefit from the quality
improvement project and the implementation of WAAPs during and after the pandemic.
Conclusion
This quality improvement project demonstrated that WAAP utilization by providers is
practical for pediatric asthma patients and can decrease unscheduled sick visits. Implications for
practice include the recommendation to continue the utilization of WAAPs in the pediatric
primary care setting for asthma management. To fully understand the overall impact of WAAPs
in the pediatric primary care setting more evidence is needed. It is recommended that future
quality improvement projects focus on digitizing the WAAP and including it in the electronic
health record to decrease need for office resources and increase WAAP accessibility by
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providers, patients, and/or caregivers. Continuing discussions to promote sustainability of
WAAP implementation focus on imbedding the tool into the electronic health record promoting
accessibility and consistency for providers. Findings and results will be presented to public
forums, conferences, professional meetings and didactic presentations. This quality improvement
project could be used by others to act as a guide who want to improve provider utilization of
WAAPs in their clinic by incorporating WAAPs as part of asthma management.
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Table 1
University of Maryland School of Nursing Evidence Review Table
Citation: Andrade, W.C.C., Camargos, P., Lasmar, L., & Bousquet, J. (2010). A pediatric asthma management program in a lowincome setting resulting in reduced use of health service for acute asthma. Allergy, 65(11), 1472-1477. https://doi-org.proxyhs.researchport.umd.edu/10.1111/j.1398-9995.2010.02405.x
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“This populationCohort Study
N=582 patients with Intervention: Patients assisted Health service utilization by
based study was
asthma aged 4-15
by the program were
acute asthma during follow-up.
carried out to
living in deprived
periodically assessed in the
analyze how the use
areas in town of
primary healthcare network
of inhaled
Itabira, Brazil
and were given free of
corticosteroids and
charge: inhaled albuterol
the management
N=470
and/or beclomethasone
program affected
(intervention) cases
dipropionate (BDP) when
health service
assisted by the
needed, and pear-shaped
utilization by
asthma management plastic valve spacers. Also,
children and
program
they received a written
adolescents with
asthma action plan (WAAP)
acute asthma.”
N=112 (control) not
and were taught selfassisted
management of asthma
exacerbation at home.
Inclusion criteria
were Itabira
Control: no assistance was
residents aged 4-15,
provided
who in the 12
months preceding
the study sought the
Municipal Health
with two or more
episodes of acute
asthma, who were
diagnosed and
managed by a
pediatrician, and
who were
unequivocally

Level IV
Results
A pediatric asthma
management
program (that
includes a WAAP)
shows effective in
reducing dependence
on health services.
5% of the
intervention group
compared to 34% of
the control group
sought health
services because of
acute asthma
(P<0.01).
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responsive to short
acting beta2agonists, either in
isolation or
associated to oral
steroids.
Both groups were
deemed comparable
by Students t, chisquare, and MannWhitney tests. Table
1.
Adequate sample
size to demonstrate
the aim of the study
was indicated.
Citation: Ducharme, F., Zemek, R.L., Chalut, D., McGillivray, D., Francisco, J.D., Resendes, S., Khomenko, L., Roulead, R., &
Zhang, X. (2011). Written action plan in pediatric emergency room improves asthma prescribing, adherence, and control. American
Journal of Respiratory and Critical Care Medicine, 183(2), 195-203. https://doi.org/10.1164/rccm.201001-0115OC
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
Examined the
Single-masked
N=219 randomized
Randomized 219 children aged Primary outcome as the group
efficacy of
Randomized
children aged 1-17
1–17 years to receive WAP-P
adherence rate to fluticasone
providing a written
Controlled Trial of years old receive
(n = 109) or unformatted
over 28 days after discharge,
action plan coupled
children to the
written action plan
prescription (UP) (n = 110).
with a prescription
emergency
with a prescription
All received fluticasone and
Secondary outcomes included
(WAP-P) to
department of an
(n=109) or
albuterol inhalers, fitted with
days with fluticasone use, days
improve adherence
academic pediatric unformatted
dose counters, to use at the
of overuse, and cessation of
to medications and
hospital
prescription (n=110) discretion of the emergency
fluticasone, confirmed
other
physician.
attendance to asthma education
recommendations in
Eligible children
and medical follow-up visits
a busy emergency
were 1-17 years old,
within 28 days, unscheduled
department.
had a clinical
acute-care visits confirmed by
diagnosis of asthma,
hospital records, rescue inhaler
were treated with at
use, quality of life, and
least one albuterol
readability and usefulness of
nebulization, were
the written instructions by
discharged with
questionnaire at 28 days.

Level II
Results
A written action plan
significantly
increased patient
adherence to inhaled
(2.47 [1.53, 3.99])
and oral
corticosteroids
(relative risk,
1.31[1.07, 1.60] and
asthma control (1.39
[1.04,1.86]) and
physicians’
recommendation for
medical follow-up
(1.87[1.48, 2.35]).
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albuterol and
fluticasone delivered
by metered-dose
inhalers, understood
French or English,
and parents intended
to stay in the Quebec
area for 45 days.
Children were
excluded if they
were treated with an
inhaled
corticosteroid other
than fluticasone,
used a dry powder
inhaler, had another
chronic lung disease,
or had a known
hypersensitivity to
albuterol or
fluticasone
It was estimated that
117 children per
group would provide
80% power to
identify 15%
absolute group
difference in the
group adherence rate
to fluticasone,
assuming a SD of
adherence rate of
40% (37) at a twosided level of 5%
and to detect an
absolute difference
of 20% in the
proportion of
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children with good
control.
Citation: Fallon, M., Haynes, L., Cadet, T., Petrosino, S., Cazeau, E., Solis, J., Cox, J., Wu, A.C., & Holder-Niles, F.F. (2019). A
group visit for high-risk pediatric asthma patients: A quality improvement initiative to improve asthma care. Clinical Pediatrics, 58(7),
746-751. https://doi.org/10.1177/0009922819839238
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
To evaluate the
Pilot Quality
N=20 children aged
Children classified as high
Parents completed prefeasibility and
Improvement
6 to 12 years old,
risk (≥1 asthma-related
intervention and postimpact of an asthma Study
classified as high
emergency department
intervention surveys on the day
group visit for highrisk and any siblings visit/hospitalization in the
of the group visit.
risk children
with a diagnosis of
preceding 2 years) were
asthma were eligible eligible. Children received
Pre-intervention survey
to participate.
brief physical examinations,
assessed parent confidence in 9
medication review, and
aspects of asthma management.
“high risk” defined
updated Asthma Action
as if the patient have Plans. Educational sessions
Post-intervention survey
had at least 1
were held for children and
assessed parent confidence in
asthma-related ED
parents. Pre and post surveys
the same 9 aspects of asthma
visit or inpatient
were used to assess parents’
management and also included
hospitalization for
experience and changes in
4 questions regarding their
asthma in the
confidence in asthma
satisfaction with the group visit,
preceding 2 years
management
as well as 2 open-ended
(2014-2016) or if a
questions
provider has
identified them as at
risk for poor asthma
outcomes due to
psychosocial factors.
Citation: Kamalaporn, H., Lakupoch, K., Manuyakorn, W., & Preutthipan, A. (2018). The effectiveness of newly developed written
asthma action plan in improvement of asthma outcome in children. Asian Pacific Journal of Allergy and Immunology, 36(2), 88-92.
Doi: 10.12932/AP-010217-0002
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“Our study aims to
Prospective
N=52 enrolled
At enrollment children
Primary outcome was the
prove the
Cohort Study
N= 49 completed
received a questionnaire
number of emergency room
effectiveness of the
about baseline characteristics visits.
new WAAP in
No control group
and history of asthma
children in terms of
exacerbations in the previous
Secondary outcomes were
improving self6months. The written asthma
number of unscheduled OPD
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Level VI
Results
Parents expressed
satisfaction and
improved confidence
in aspects of asthma
management.
Mean parent
confidence scores
improved in
managing their
child’s asthma
symptoms (3.60,
4.40, P .005),
managing their
child’s asthma
medications (3.85,
4.30, P .005), and
using their child’s
asthma action plan
(3.79, 4.45, P ..02)

Level IV
Results
The provision of
newly developed
WAAP is useful for
improving self-care
of asthma patients
and reducing asthma
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management
resulting in better
asthma outcomes
defined by
decrement rate of
ER visits,
unscheduled OPD
visits,
hospitalization and
school absence due
to acute asthmatic
attack.”

Children aged 5-18
years with a
diagnosis of asthma
who had been
followed up in the
pediatric pulmonary
and allergy
subspecialty clinics
at a single site the
Ramathibodi
Hospital from March
2015-October 2016.
Children were
recruited if they
could perform peak
flow meter and had
used inhaled
corticosteroid for at
least 3 months prior
to participation of
the study.
Children were
excluded who had
developed asthma
exacerbation
requiring
hospitalization in the
past 1 month or had
either cardiovascular
diseases or chronic
lung diseases
Wilcoxon sign rank
test was used to
analyze continuous
variables. A p-value
of <0.05 was
considered to be

action plan (WAAP) was
given with a peak flow meter.
At enrollment, the physician
had to teach and confirm that
the patients were able to use
the pea flow meter properly.
Personal best peak flow data
was recorded in the WAAP
and used for determining the
level of severity of asthma.
Physicians and caregivers
reviewed the WAAP together
to confirm that the caregivers
understand the plan for selfmanagement for each severity
level.
Outcome variables were
collected from medical record
and caregivers’ interviews at
the 3rd and 6th month of
pulmonary/allergy clinic
visits respectively.
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visits, number of admission
days due to acute asthmatic
attack and the number of school
absence days.

exacerbation.
Significant reduced
emergency room
visits (P-value
0.005), unscheduled
OPD visit (P-value
0.046), admission
days (P-value
0.026), and school
absence days (Pvalue 0.022).
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statistically
significant for data
analysis.
Group homogeneity:
Most (65%) of the
children between the
age of 5-11 years
old; (78%) had
moderate to severe
persistent asthma
Citation: Khan, R., Maharaj, R., Seerattan, N., & Babwah, F. (2014). Effectiveness of personalized written asthma action plans in the
management of children with partly controlled asthma in Trinidad: A randomized control trial. Journal of Tropical Pediatrics, 60(1),
17-26. Doi: https:// doi .org/ 10.1093/ tropej/ fmt063
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“To evaluate the
Randomized
Sampling
Control: 46 subjects received
DV: The primary outcome was
effectiveness of
Control Trial
Technique:
standard care. Standard care
the number of ER revisits for
adding a
Randomized
included the issuance and
acute asthma. A revisit was
personalized written
explanation of asthma
defined as any patient who
asthma action plan
# Eligible: Children
education material and
visits the ER during the 6(WAAP) in the
with partly
scheduled clinic reviews.
month study to relieve
treatment of
controlled asthma
Written asthma action plans
bronchospasm by nebulization.
children with partly
with a history of
were not issued to those
Secondary outcomes included
controlled asthma.”
presenting to the ER assigned to the control group, the number of acute asthma
or pediatrician clinic neither was information
events (ER revisits or asthmatic
for acute treatment
contained in the written
attack), repeated visit rates (two
of bronchospasm in
asthma action plan shared
or more ER visits), number of
the preceding 6
with them (verbal or written). asthmatic attacks, number of
months, and the
unscheduled doctor visits,
child or parent were
Intervention: 45 subjects
number of school days missed,
capable of following received a written asthma
number of night-time
written directions.
action plan in addition to
awakenings with symptoms and
standard care. Individualized
the mean change in peak
Excluded: Subjects
written asthma action plans
expiratory flow rate.
with uncontrolled
consisted of written
Measurement tool (reliability),
asthma, inability of
guidelines for selftime, procedure: The DV was
child and or parent
management of the asthma
measured by recording number
to follow written
based on the assessment of
of emergency room visits,
directions, presence
the severity of asthma

Level II
Results
Statistical
Procedures(s) and
Results: Children in
the WAAP
(intervention group)
had fewer ER visits
(p=0.78), asthma
attacks (p=0.84),
missed school days
(p=0.28), night-time
awakenings
(p=0.48), and
unscheduled doctor
visits (p=0.69) than
those who did not
receive a plan in the
control group.
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of co-morbid
respiratory illness,
children or parents
already in possession
of a written/verbal
plans or other
asthma education
material, children
who sought care
outside of the clinic
or ER and previous
enrollment in an
asthma education
program.
# Accepted: N=91
children between the
ages of 1 and 14
years old
# Control: 46
subjects received
standard care
# Intervention: 45
subjects received a
written asthma
action plan in
addition to standard
care
Power analysis:
Using an ER
baseline utilization
rate of 59.7%, it was
determined that to
establish a 30%
effect size (reduction
in revisits to ER) at
80% power and 5%

symptoms or peak expiratory
flow rates depicted in a
traffic-light color-coded
chart.
Intervention fidelity (describe
the protocol): At enrollment,
all subjects underwent a
detailed clinical assessment.
The control group received
standard care. The
intervention consisted of an
individualized written asthma
action plan in addition to
standard care. The WAAP
was administered by the
pediatrician only to reduce
co-intervention and
contamination. Parents and
children were taught how to
use the plan with emphasis on
recognizing the differences of
each color-coded zone,
doubling dose of inhaled
corticosteroid, identification
of ominous signs and
symptoms, detection of lifethreatening asthma and
subsequent directives. They
were then asked to read the
plan and categorize their
current level of control.
Correct interpretation of the
plan as adjudicated by the
pediatrician was used in
assessing their level of
understanding and ability to
follow written directions.
They were also asked to
return or call if they required
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number of asthmatic attacks,
number of unscheduled doctor
visits, number of night-time
awakenings, and number of
school days missed at each
contact. Peak expiratory flow
rates were performed and
recorded at clinic visits. Parents
were asked to keep a diary of
ER visits, unscheduled doctor
visits for asthma, night-time
awakenings and school days
missed.
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clarification. All subjects
were followed up every
month for 6 months (parents
contacted via telephone) and
were seen at clinic on at least
Group
two subsequent occasions
Homogeneity: At the (two 3 monthly follow-up
time of enrollment,
visits). At each contact, the
demographics in
following parameters were
both groups were
recorded for the interval since
determined to be
the preceding contact:
comparable based on number of emergency room
a nonsignificant p
visits, number of asthmatic
value as seen on
attacks, number of
Table 1 for subject
unscheduled doctor visits,
characteristics at
number of night-time
enrollment.
awakenings, and number of
school days missed. Peak
expiratory flow rates were
performed and recorded at
clinic visits.
Citation: Pinnock, H., Parke, H. L., Panagioti, M., Daines, L., Pearce, G., Epiphaniou, E., Bower, P., Sheikh, A., Griffiths, C. J.,
Taylor, S. J. C., & PRISMS and RECURSIVE groups. (2017). Systematic meta-review of supported self-management for asthma: a
healthcare perspective. BMC Medicine, 15, 1–32. https://doi-org.proxy-hs.researchport.umd.edu/10.1186/s12916-017-0823-7
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“In the context of
Systematic Metan=27 systematic
Control: “usual care” or less
Unscheduled use of healthcare
asthma, we aimed to Review
reviews (n=244
intense self-management
services (admissions, accident
answer questions of
RCTs)
interventions
and emergency (A&E)
importance to
attendance, unscheduled
clinicians, patientn= 43 randomized
Intervention: selfconsolations)
interest groups,
control trials (RCTs) management support
managers
interventions (including a
Health outcomes (asthma
responsible for
R-AMSTAR
written asthma action plan)
control)
developing
(Revised
healthcare services
Assessment of
16 studies included
Quality of life
and policymakers:
Multiple Systematic interventions using an asthma
can supported selfReviews) assessed
action plan (personalized or
Process Outcomes (ownership
management reduce
the quality of the 27
written)
of action plans, self-efficacy)
the use of healthcare
systematic reviews
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significance level, 80
patients will be
required (40 per
group)

Level I
Results
27 systematic
reviews and 13
RCTs supported
self-management can
reduce
hospitalizations,
A&E attendances
and unscheduled
consultations, and
improve markers of
control and quality
of life for people
with asthma across a
range o cultural,
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resources and
improve asthma
control? More
specifically, in
which target groups
has it been shown to
work, which
components are
important, in what
healthcare contexts,
and at what cost?”

and The Cochrane
Risk of Bias tool to
assess the quality of
the 43 RCTs
supporting the
quality of asthma
self-management.
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Healthcare utilization with
comprehensive measures of
costs or major cost drivers
(hospitalizations, A&E
attendances)

Inclusion criteria:
studies involving
people with asthma,
including adults
and/or children,
strategies to support
self-management,
control service was
noted (typically
“usual care”), any
healthcare setting

Exclusion: previous
versions of reviews
if more recent was
published, papers
not published in
English, did not
include human
participants,
published before
1993, not selfmanagement focused
Citation: Shah, S., Sawyer, S., Toelle, B.G., Mellis, C.M., Peat, J.K., Lagleva, M., … Jenkins, C.R. (2011). Improving paediatric
asthma outcomes in primary health care: A randomized controlled trial. The Medical Jouranl of Australia, 195(7), 405-409. Doi:
10.5694/mja10.11422
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis

demographic and
healthcare settings.
Core components
include provision of
an action plan.
Self-management is
most effective when
delivered in the
context of proactive
long-term condition
management
[primary care].
Cost (n=24 RCTs) of
providing selfmanagement support
is offset by a
reduction in
hospitalizations and
accident and
emergency visits
(standard mean
difference 0.13, 95%
confidence interval 0.09 to 0.34)

Level II
Results
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“To evaluate the
effectiveness of the
Practitioner Asthma
Communication and
Education (PACE)
Australia program,
an innovative
communication and
pediatric asthma
management
program for general
practitioners (GPs).”

A Randomized
Controlled Trial
(RTC)

Randomization,
concealment, and
blinding
N=150 general
practitioners (GPs)
(Intervention group
n=66, Control group
n=56), recruited
from two regions of
Sydney.
N=221 children
between the ages of
2 and 14 years old
with asthma in their
care.
To provide adequate
statistical power
(power, 80%; P <
0.05) to demonstrate
a between-groups
difference of 30% in
the primary outcome
at 12 months, we set
out to enrol 60 GPs
per group, expecting
that 45 per group
would complete the
study.
With an average of
four
patients per GP, we
estimated that this
would provide a
sample size of 240
patients per group
and that 180 patients

GPs in the intervention group
participated in two 3-hour
workshops, focusing on
communication and education
strategies to facilitate quality
asthma care.
The content of the workshop
was based on five themes:
assessment of the pattern of
asthma; appropriate use of
medications; provision of a
WAAP; doctor-patient
communication; and patient
education
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GP outcomes: frequency of
providing a WAAP and patient
education, communication and
teaching behavior, and
adherence to national asthma
guidelines regarding medication
use
Patient outcomes: receipt of a
WAAP, appropriate medication
use, parent days away from
work, and child days away from
school or childcare

The program
improved GPs
asthma management
practices and led to
improvements in
patient outcomes.
Children in the GPs
intervention group
that received a
WAAP had lower
use of inhaled
corticosteroids
(difference, 24%;
95% CI, -43% to 5%; P=0.03) and
long-acting
bronchodilators
(differemce, 19%;
95% CI, -34% to 5%; P=0.02). GPs in
the intervention
group reported
providing WAAPs
were more confident
when
communicating with
patients (difference,
22%; 95% CI, 3% to
40%; P=0.03). A
higher portion of
GPs reported
providing WAAP
more than 70% of
the time.
More patients of
GPs in the
intervention group
reported receipt of a
WAAP (difference,
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per group would
complete the study.
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15%; 95% CI, 2% to
28%; adjusted
P=0.046).

GP and family
characteristics were
mostly balanced
across the control
and intervention
groups (Box 3).
Eligible patient
criteria: parent or
carer had sufficient
English language
skills to complete
questionnaire and
reported that a
doctor had
diagnosed his or her
child with asthma.
Citation: Shechter, J., Roy, A., Naureckas, S., Estabrook, C., & Mohanty, N. (2019). Variables associated with emergency department
utilization by pediatric patients with asthma in a federally qualified health center. Journal of Community Health, 44, 948-953.
https://link.springer.com/content/pdf/10.1007%2Fs10900-019-00653-6.pdf
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
This study’s
Retrospective
N=200 patients
Analyzed Electronic Health
The primary outcome studied
hypothesis was that
Cohort Study
between the ages 2
Record (EHR) data of
was a visit to the ED for an
the following
and 18 years
patients with asthma between acute visit related to asthma.
variables would be
ages 2 and 18 who received
correlated with
Inclusion criteria
primary care at a FQHC.
higher ED
diagnosis of asthma
utilization: (1)
(J45.X), office visit
Data elements were collected
younger age, (2)
within the 15 month
from the EHR to compare
absence of an AAP,
study period.
cohort characteristics: (1) age,
(3) patient home
(2) distance to the clinic
address that is closer
Exclusion criteria
identified as the medical
proximity to the
preexisting
home, (3) distance to LCH,
hospital when
pulmonary
(4) ethnicity, (5) sex, (6)
compared with the
conditions, or not a
active prescription for a
clinic, (4) asthma
registered patient of
controller medication (7)

Level IV
Results
Documentation of an
administered AAP
was significantly
associated with
fewer ED visits in
this population.
The multivariable
logistic regression
model demonstrated
the significant
predictors of
ED utilization were
(1) younger age (OR
0.977, 0.968–0.984,
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severity, as
demonstrated by the
presence of an
active controller
medication, (5)
history of secondhand smoke
exposure.

the FQHC for a full
year as of August
2017, received
documented clinical
advice

presence of an AAP in the
EHR that had been updated
within the past year, (8)
insurance coverage, (9)
second hand smoke exposure,
(10) ED utilization within the
timeframe of May 2016–
August 2017.
Descriptive data elements
regarding the time of ED visit
to describe the proportion of
ED visits that occurred after
clinic hours was collected.

Citation: Yin, H.S., Gupta, R.S, Tomopoulos, S., Mendelsohn, A.L., Egan, M., van Schaick, L,… Drey, B.P. (2016). A low-literacy
asthma action plan to improve provider asthma counseling: A randomized study. Pediatrics, 137(1). Retrieved from https://doiorg.proxy-hs.researchport.umd.edu/10.1542/peds.2015-0468
Purpose/
Design
Sample
Intervention
Outcomes
Hypothesis
“We hypothesized
A Randomized
Randomized
Intervention group: lowPrimary outcome measures
that those who used
Study
literacy WAAP
focused on the use of clear
the low-literacy
N=119 randomly
communication principles
WAAP would be
assigned providers
Control group: Standard
during counseling within 4 key
more likely to
enrolled
WAAP
domains: medication
address key asthma
instructions presented with
management issues
N=61 low literacy
Trained research assistants
times of day and inhaler color,
by using clear
(RAs) conducted interviews
spacer use recommended, need
communication
N=58 standard
with each health care
for everyday medications, even
principles and that
WAAP
provider. RAs and providers
when sick, and explicit
overall the benefit of
were blinded to
symptoms of serious
the low-literacy
Included
randomization status until just exacerbation.
WAAP would be
pediatricians who
before the provider was asked
similar across
care for children
to use either the low-literacy
domains regardless
with asthma
or standard WAAP to counsel
of physician
(ie, residents
a parent of an asthmatic
characteristics.”
[minimum end of
patient by using a
hypothetical scenario.
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P < 0.001), (2)
proximity of patient
residence to the
hospital when
compared with their
primary care medical
home (OR 0.907,
95% CI 0.828–
0.992, P < 0.05), and
(3) absence of
an asthma action
plan (OR 0.079,
95% CI, 0.016–
0.283, P < 0.001).

Level II
Results
Use of a low-literacy
WAAP improves the
quality of asthma
counseling by
helping providers
target key issues by
using recommended
clear communication
principles.
Providers who used
the low-literacy plan
were more likely to
use time of day (eg,
Flovent morning and
night, 96.7% vs
51.7%, P<.001; odds
ratio [OR]=27.5;

WAAP IMPLEMENTATION AND EVALUATION IN PRIMARY CARE
intern year], fellows,
attendings).
Power analysis:
~120 parents to
achieve 80% power
to detect an increase
in rate to 75% to
80% in the group
receiving the lowliteracy action plan
compared with the
group using the
standard plan.
Across groups,
providers were
similar with respect
to age, gender, race,
ethnicity, and
previous asthmarelated experience.
Table 2.

Impossible to blind either
group after counseling due to
providers using the plan to
counsel the RA. No
participant incentives were
provided.
Providers were asked to use
the assigned WAAP to
counsel a hypothetical parent
of a child with moderate
persistent asthma. Counseling
was audio recorded. Audio
recording were transcribed by
1 of 3 trained RAs blinded to
intervention status, with
verification of accurate
transcription by a second RA.
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95% confidence
interval [CI], 6.1123.4, recommended
spacer use (eg,
Albuterol, 83.6% vs
43.1%, P<.001;
OR=6.7; 95% CI,
2.9-15.8), address
need for daily
medications when
sick (93.4% vs
34.5%, P<.001;
OR=27.1; 95% CI,
8.6-85.4), use
explicit symptoms
(eg, “ribs show when
breathing”, 54.1% vs
3.4%, P<.001;
OR=33.0; 95% CI,
7.4-147.5). Few
mentioned inhaler
color Mean (SD)
counseling time was
similar (3.9 [2.5] vs
3.8 [2.6] minutes,
P=8)
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Table 2
University of Maryland School of Nursing Synthesis Table
Evidence Based Practice Question (PICO): Does the utilization of Written Asthma Action Plans (WAAPs) decrease the number of asthma related
unscheduled sick visits compared to no use of an asthma action plan for pediatric asthma patients in the pediatric primary care clinic in Eastern Shore
Maryland?
Level of
# of
Summary of Findings
Overall Quality
Evidence
Studies
The review by Pinnock et al. (2017) explored several recent systematic reviews and RCTs
A, the review examined a large
supporting self-management for asthma including the use of asthma action plans in the
number RCTs, provided a detailed
primary care setting. The review supports using asthma action plans for pediatric asthma
description of the search strategy,
patients as being effective at reducing unscheduled doctor visits, improving asthma control,
discusses validity of the RCTs
and reducing number of days with symptoms. The review recognizes that asthma
within the review, results were
I
1
management is complex and supports that asthma action plans were a hallmark intervention
consistent across studies, treatment
that improved patient outcomes.
effect displayed in tables of
individual studies, this review
supports the application of written
asthma action plans for pediatrics in
the primary care setting.
Ducharme et al., (2011), Shah et al. (2011), Khan et al. (2014) and Yin et al. (2016) suggest
A, Ducharme et al. (2011), a
that the use of WAAPs in the management of asthma in pediatric patients improves overall
randomized control with adequate
outcomes. Studies by Shah et al. (2011) and Yin et al. (2016) suggest that WAAPs improve
sample size, good control, had
provider communication and education with pediatric asthma patient and their caregiver.
definitive results with
Shah et al. (2011) recognized that when a WAAP is used providers are more confident
recommendations that were
discussing asthma education with patients, and patients who received a WAAP were more
supported with evidence.
compliant with medications. Also, Ducharme et al. (2011) noted increased medication
adherence and better asthma control when a WAAP was used compared to not. Khan et al.
B, participants were randomized in
II
4
(2014) pointed out that WAAPs are a useful in pediatric asthma management they are not
all studies, in Khan et al. (2014)
better than standard care but emphasizes importance of asthma education and that the
blinding was also used, sample sizes
WAAP was key to prevent exacerbations. Both, Khan et al. (2014) and Yin et al. (2016), had were small in both Khan et al.
studies with small sample sizes which compromised the power of the study. Overall, the
(2014) and Yin et al. (2016) creating
three RCTs in this evidence review support the use of a WAAP in pediatric asthma
risk of a Type II error, Shah et al.
management.
(2011) had adequate sample size,
overall results of the three RCTs
suggest that WAAPs improve
patient outcomes.
Andrade et al. (2010) and Schetcher et al. (2019), both found the use of a WAAP as part of a A, Andrade et al. (2010) and
IV
3
pediatric asthma management program to be practical in primary care settings and successful Schetcher et al. (2019), both had an
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at reducing unscheduled doctor visits related to asthma. Kamalaporn et al. (2018) study had
a small sample size but, it along with Andrade et al. (2010) and Schetcher et al. (2019),
strongly supports that children who receive WAAPs had improved overall asthma
management and outcomes with a reduction in unscheduled doctor visits and asthma
exacerbations. The three cohort studies in this review support WAAPs as an important part
of pediatric asthma management in the primary care setting.

VI

1

Fallon et al. (2019), a quality improvement study in the primary care setting found that the
use of WAAPs in pediatric patients for the management of asthma had better symptom
control, knowledge of asthma and medications. The study recommended the use of WAAPs
in group visits improved asthma patient outcomes.
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adequate and well-defined sample.
Both studies used population
consisting of children in the primary
care setting and had consistent
results. Both conducted literature
reviews and gave thoughtful
recommendations based on the
evidence.The two studies both
support the utilization of WAAPs to
improve asthma management in the
pediatric population in the primary
care setting.
B, Kamalaporn et al. (2018) had a
small sample, no control group, and
follow up was for 6-months. Results
were partially consistent. Gave
recommendations with support from
evidence.
B, the quality improvement study
had a small sample size, with fairly
definitive results and
recommendations based on a
thorough literature review.
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Table 3
Written Asthma Action Plan Audit Tool
Appendix A
Written Asthma Action Plan (WAAP) Audit Tool
Date

Provider
(1=Physician
2=NP)

WAAP Provided to
Patient/Caregiver
(1=Yes, 0=No)

WAAP Education
Provided to
Patient/Caregiver
(1=Yes, 0=No)

Type of Asthma
Visit
(1=Scheduled or
2=Unscheduled)

Repeated
Unscheduled
Visits
(1=Yes, 0=No)
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Table 4
Staff Education Tracker Tool
Appendix B
WAAP Staff Education Tracker Tool
Date

Staff Name

Staff Role

Received
Training
(Yes or No)

WAAP IMPLEMENTATION AND EVALUATION IN PRIMARY CARE
Table 5
Patient Demographic Tool
Appendix C
Demographic Data Tool
Age

Gender

English, Spanish, or Other
Speaking
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Figure 1
Modified Lewins Change Model

WAAP Utilization
(Organizational
Change)

Unfreezing

Refreezing

WAAP
Accessibility
(Implementation
of Change)

Change
Process

Figure 1. Modified Lewins Change Model

1. WAAP Staff
Education Video, Post
Test, and Certificate
2. WAAP Handouts and
Flyers
3. Staff meetings to
gather staff feedback
and discuss WAAP
process
4. Sponsor declaration
WAAP use as a
priority at the clinic
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Figure 2
WAAP Staff Education
Staff WAAP Education

Percentage of Staff
that Successfully
Completed the WAAP
Education
120

100

Goal

80

60

Median

40

20

0

4-Sep

3-Sep

2-Sep

1-Sep

31-Aug

WAAP IMPLEMENTATION AND EVALUATION IN PRIMARY CARE
Figure 3
WAAP Distribution Compared to Number of Asthma Patients Seen and Number of Unscheduled Visits

WAAP Distribution Compared to Number of Asthma Patients
Seen and Number of Unscheduled Visits
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Figure 4
WAAP Utilization
WAAP Utilization
Percentage of Asthma Patients that
were issued a WAAP
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Appendix A
Staff Education PowerPoint Presentation

Written Asthma
Action Plan
Education
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Objectives
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Written Asthma Action Plan (WAAP)
Asthma Action Plan
For:
Doctor’s Phone Number
GREEN ZONE

Doing Well
■
■

Doctor:
Hospital/Emergency Department Phone Number

Date:

Take these long-term control medicines each day (include an anti-inflammatory).

No cough, wheeze, chest tightness, or
shortness of breath during the day or night
Can do usual activities

Medicine

How much to take

When to take it

❐

❐ 2 or ❐ 4 puffs

5 minutes before exercise

And, if a peak flow meter is used,
Peak flow: more than
(80 percent or more of my best peak flow)
My best peak flow is:
Before exercise

YELLOW ZONE

Asthma Is Getting Worse
■
■
■

Cough, wheeze, chest tightness, or
shortness of breath, or
Waking at night due to asthma, or
Can do some, but not all, usual activities

First

Add: quick-relief medicine—and keep taking your GREEN ZONE medicine.
(short-acting beta2-agonist)

Second

-OrPeak flow:
to
(50 to 79 percent of my best peak flow)

(short-acting beta2-agonist)

❐ Add:

(oral steroid)
❐ Call the doctor ❐ before/ ❐ within

RED ZONE

Medical Alert!
■
■
■
■

Very short of breath, or
Quick-relief medicines have not helped, or
Cannot do usual activities, or
Symptoms are same or get worse after
24 hours in Yellow Zone

-OrPeak flow: less than
(50 percent of my best peak flow)

DANGER SIGNS

❐ 2 or ❐ 4 puffs, every 20 minutes for up to 1 hour
❐ Nebulizer, once

If your symptoms (and peak flow, if used) return to GREEN ZONE after 1 hour of above treatment:
❐ Continue monitoring to be sure you stay in the green zone.
-OrIf your symptoms (and peak flow, if used) do not return to GREEN ZONE after 1 hour of above treatment:
❐ Take:
❐ 2 or ❐ 4 puffs or ❐ Nebulizer
mg per day For

(3–10) days

hours after taking the oral steroid.

Take this medicine:
❐

❐

(short-acting beta2-agonist)
❐

(oral steroid)

4 or

❐

6 puffs or

❐

Nebulizer

mg

Then call your doctor NOW. Go to the hospital or call an ambulance if:
■ You are still in the red zone after 15 minutes AND
■ You have not reached your doctor.

■

Trouble walking and talking due to shortness of breath

■

Take ❐ 4 or ❐ 6 puffs of your quick-relief medicine AND

■

Lips or fingernails are blue

■

Go to the hospital or call for an ambulance

NOW!
(phone)

See the reverse side for things you can do to avoid your asthma triggers.
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Green Zone – Doing Well
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Yellow Zone – Asthma is Getting Worse
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Red Zone – Medical Alert!
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WAAP (back)
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How To Control Things That Make Your Asthma Worse
This guide suggests things you can do to avoid your asthma triggers. Put a check next to the triggers that you know make your asthma worse
and ask your doctor to help you find out if you have other triggers as well. Then decide with your doctor what steps you will take.
Allergens
❐ Animal Dander
Some people are allergic to the flakes of skin or dried saliva from animals
with fur or feathers.
The best thing to do:
• Keep furred or feathered pets out of your home.
If you can’t keep the pet outdoors, then:
• Keep the pet out of your bedroom and other sleeping areas at all times,
and keep the door closed.
• Remove carpets and furniture covered with cloth from your home.
If that is not possible, keep the pet away from fabric-covered furniture
and carpets.
❐ Dust Mites
Many people with asthma are allergic to dust mites. Dust mites are tiny bugs
that are found in every home—in mattresses, pillows, carpets, upholstered
furniture, bedcovers, clothes, stuffed toys, and fabric or other fabric-covered
items.
Things that can help:
• Encase your mattress in a special dust-proof cover.
• Encase your pillow in a special dust-proof cover or wash the pillow each
week in hot water. Water must be hotter than 130º F to kill the mites.
Cold or warm water used with detergent and bleach can also be effective.
• Wash the sheets and blankets on your bed each week in hot water.
• Reduce indoor humidity to below 60 percent (ideally between 30—50
percent). Dehumidifiers or central air conditioners can do this.
• Try not to sleep or lie on cloth-covered cushions.
• Remove carpets from your bedroom and those laid on concrete, if you can.
• Keep stuffed toys out of the bed or wash the toys weekly in hot water or
cooler water with detergent and bleach.
❐ Cockroaches
Many people with asthma are allergic to the dried droppings and remains
of cockroaches.
The best thing to do:
• Keep food and garbage in closed containers. Never leave food out.
• Use poison baits, powders, gels, or paste (for example, boric acid).
You can also use traps.
• If a spray is used to kill roaches, stay out of the room until the odor
goes away.

❐ Indoor Mold
• Fix leaky faucets, pipes, or other sources of water that have mold
around them.
• Clean moldy surfaces with a cleaner that has bleach in it.
❐ Pollen and Outdoor Mold
What to do during your allergy season (when pollen or mold spore counts
are high):
• Try to keep your windows closed.
• Stay indoors with windows closed from late morning to afternoon,
if you can. Pollen and some mold spore counts are highest at that time.
• Ask your doctor whether you need to take or increase anti-inflammatory
medicine before your allergy season starts.
Irritants
❐ Tobacco Smoke
• If you smoke, ask your doctor for ways to help you quit. Ask family
members to quit smoking, too.
• Do not allow smoking in your home or car.
❐ Smoke, Strong Odors, and Sprays
• If possible, do not use a wood-burning stove, kerosene heater, or fireplace.
• Try to stay away from strong odors and sprays, such as perfume, talcum
powder, hair spray, and paints.
Other things that bring on asthma symptoms in some people include:
❐ Vacuum Cleaning
• Try to get someone else to vacuum for you once or twice a week,
if you can. Stay out of rooms while they are being vacuumed and for
a short while afterward.
• If you vacuum, use a dust mask (from a hardware store), a double-layered
or microfilter vacuum cleaner bag, or a vacuum cleaner with a HEPA filter.
❐ Other Things That Can Make Asthma Worse
• Sulfites in foods and beverages: Do not drink beer or wine or eat dried
fruit, processed potatoes, or shrimp if they cause asthma symptoms.
• Cold air: Cover your nose and mouth with a scarf on cold or windy days.
• Other medicines: Tell your doctor about all the medicines you take.
Include cold medicines, aspirin, vitamins and other supplements, and
nonselective beta-blockers (including those in eye drops).

For More Information, go to: www.nhlbi.nih.gov
NIH Publication No. 07-5251
April 2007
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Patient signed
into be seen

Yes

Is this patient
here to be seen
for Asthma?

NO

Continue
Standard
Process

Check-in staff
changes protocol
on patient chart to
Asthma Protocol

WAAP Process

Medical Assistant (MA) will
obtain a pulse ox and peak
flow with vital signs and
provide a WAAP to provider

Patient is seen and
WAAP is completed
by provider

Patient and/or caregiver
educated on WAAP by
provider or MA.
Patient and/or caregiver
verbalize understanding and
education given is
documented

At check-out a copy of the
WAAP is given to the
patient and/or caregiver
and the original is scanned
into the patient chart
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Additional Resources in email
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Staff Post-test
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Appendix C
Written Asthma Action Plan Tool
Asthma Action Plan
For:
Doctor’s Phone Number
GREEN ZONE

Doing Well
■
■

Doctor:
Hospital/Emergency Department Phone Number

Date:

Take these long-term control medicines each day (include an anti-inflammatory).

No cough, wheeze, chest tightness, or
shortness of breath during the day or night
Can do usual activities

Medicine

How much to take

When to take it

❐

❐ 2 or ❐ 4 puffs

5 minutes before exercise

And, if a peak flow meter is used,
Peak flow: more than
(80 percent or more of my best peak flow)
My best peak flow is:
Before exercise

YELLOW ZONE

Asthma Is Getting Worse
■
■
■

Cough, wheeze, chest tightness, or
shortness of breath, or
Waking at night due to asthma, or
Can do some, but not all, usual activities

First

Add: quick-relief medicine—and keep taking your GREEN ZONE medicine.
(short-acting beta2-agonist)

Second

-OrPeak flow:
to
(50 to 79 percent of my best peak flow)

(short-acting beta2-agonist)

❐ Add:

(oral steroid)
❐ Call the doctor ❐ before/ ❐ within

RED ZONE

Medical Alert!
■
■
■
■

Very short of breath, or
Quick-relief medicines have not helped, or
Cannot do usual activities, or
Symptoms are same or get worse after
24 hours in Yellow Zone

-OrPeak flow: less than
(50 percent of my best peak flow)

DANGER SIGNS

❐ 2 or ❐ 4 puffs, every 20 minutes for up to 1 hour
❐ Nebulizer, once

If your symptoms (and peak flow, if used) return to GREEN ZONE after 1 hour of above treatment:
❐ Continue monitoring to be sure you stay in the green zone.
-OrIf your symptoms (and peak flow, if used) do not return to GREEN ZONE after 1 hour of above treatment:
❐ Take:
❐ 2 or ❐ 4 puffs or ❐ Nebulizer
mg per day For

(3–10) days

hours after taking the oral steroid.

Take this medicine:
❐

❐

(short-acting beta2-agonist)
❐

(oral steroid)

4 or

❐

6 puffs or

❐

Nebulizer

mg

Then call your doctor NOW. Go to the hospital or call an ambulance if:
■ You are still in the red zone after 15 minutes AND
■ You have not reached your doctor.

■

Trouble walking and talking due to shortness of breath

■

Take ❐ 4 or ❐ 6 puffs of your quick-relief medicine AND

■

Lips or fingernails are blue

■

Go to the hospital or call for an ambulance

NOW!
(phone)

See the reverse side for things you can do to avoid your asthma triggers.
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How To Control Things That Make Your Asthma Worse
This guide suggests things you can do to avoid your asthma triggers. Put a check next to the triggers that you know make your asthma worse
and ask your doctor to help you find out if you have other triggers as well. Then decide with your doctor what steps you will take.
Allergens
❐ Animal Dander
Some people are allergic to the flakes of skin or dried saliva from animals
with fur or feathers.
The best thing to do:
• Keep furred or feathered pets out of your home.
If you can’t keep the pet outdoors, then:
• Keep the pet out of your bedroom and other sleeping areas at all times,
and keep the door closed.
• Remove carpets and furniture covered with cloth from your home.
If that is not possible, keep the pet away from fabric-covered furniture
and carpets.
❐ Dust Mites
Many people with asthma are allergic to dust mites. Dust mites are tiny bugs
that are found in every home—in mattresses, pillows, carpets, upholstered
furniture, bedcovers, clothes, stuffed toys, and fabric or other fabric-covered
items.
Things that can help:
• Encase your mattress in a special dust-proof cover.
• Encase your pillow in a special dust-proof cover or wash the pillow each
week in hot water. Water must be hotter than 130º F to kill the mites.
Cold or warm water used with detergent and bleach can also be effective.
• Wash the sheets and blankets on your bed each week in hot water.
• Reduce indoor humidity to below 60 percent (ideally between 30—50
percent). Dehumidifiers or central air conditioners can do this.
• Try not to sleep or lie on cloth-covered cushions.
• Remove carpets from your bedroom and those laid on concrete, if you can.
• Keep stuffed toys out of the bed or wash the toys weekly in hot water or
cooler water with detergent and bleach.
❐ Cockroaches
Many people with asthma are allergic to the dried droppings and remains
of cockroaches.
The best thing to do:
• Keep food and garbage in closed containers. Never leave food out.
• Use poison baits, powders, gels, or paste (for example, boric acid).
You can also use traps.
• If a spray is used to kill roaches, stay out of the room until the odor
goes away.

❐ Indoor Mold
• Fix leaky faucets, pipes, or other sources of water that have mold
around them.
• Clean moldy surfaces with a cleaner that has bleach in it.
❐ Pollen and Outdoor Mold
What to do during your allergy season (when pollen or mold spore counts
are high):
• Try to keep your windows closed.
• Stay indoors with windows closed from late morning to afternoon,
if you can. Pollen and some mold spore counts are highest at that time.
• Ask your doctor whether you need to take or increase anti-inflammatory
medicine before your allergy season starts.
Irritants
❐ Tobacco Smoke
• If you smoke, ask your doctor for ways to help you quit. Ask family
members to quit smoking, too.
• Do not allow smoking in your home or car.
❐ Smoke, Strong Odors, and Sprays
• If possible, do not use a wood-burning stove, kerosene heater, or fireplace.
• Try to stay away from strong odors and sprays, such as perfume, talcum
powder, hair spray, and paints.
Other things that bring on asthma symptoms in some people include:
❐ Vacuum Cleaning
• Try to get someone else to vacuum for you once or twice a week,
if you can. Stay out of rooms while they are being vacuumed and for
a short while afterward.
• If you vacuum, use a dust mask (from a hardware store), a double-layered
or microfilter vacuum cleaner bag, or a vacuum cleaner with a HEPA filter.
❐ Other Things That Can Make Asthma Worse
• Sulfites in foods and beverages: Do not drink beer or wine or eat dried
fruit, processed potatoes, or shrimp if they cause asthma symptoms.
• Cold air: Cover your nose and mouth with a scarf on cold or windy days.
• Other medicines: Tell your doctor about all the medicines you take.
Include cold medicines, aspirin, vitamins and other supplements, and
nonselective beta-blockers (including those in eye drops).

For More Information, go to: www.nhlbi.nih.gov
NIH Publication No. 07-5251
April 2007

Note. Front and back page.
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Appendix D
Asthma Care Quick Reference Guideline
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Appendix E
Certificate of Training

Certificate of Training

this certifies that

NAME
has successfully completed
the Written Asthma Action Plan Education Training

Signed

Date

DATE

WAAP IMPLEMENTATION AND EVALUATION IN PRIMARY CARE
Appendix F
Staff Reminder Flyer
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Appendix G
Patient Engagement Flyer

Got Asthma?
Do you have a plan?

Ask your healthcare team
about a Written Asthma
Action Plan today!
Asthma Action Plan
For:
Doctor’s Phone Number

GREEN ZONE

Doing Well
■
■

Doctor:
Hospital/Emergency Department Phone Number

Date:

Take these long-term control medicines each day (include an anti-inflammatory).

No cough, wheeze, chest tightness, or
shortness of breath during the day or night
Can do usual activities

Medicine

How much to take

When to take it

❐

❐ 2 or ❐ 4 puffs

5 minutes before exercise

And, if a peak flow meter is used,
Peak flow: more than
(80 percent or more of my best peak flow)
My best peak flow is:
Before exercise

YELLOW ZONE

Asthma Is Getting Worse
■
■
■

Cough, wheeze, chest tightness, or
shortness of breath, or
Waking at night due to asthma, or
Can do some, but not all, usual activities

First

Add: quick-relief medicine—and keep taking your GREEN ZONE medicine.
(short-acting beta2-agonist)

Second

-OrPeak flow:
to
(50 to 79 percent of my best peak flow)

(short-acting beta2-agonist)

❐ Add:

(oral steroid)
❐ Call the doctor ❐ before/ ❐ within

RED ZONE

Medical Alert!
■
■
■
■

Very short of breath, or
Quick-relief medicines have not helped, or
Cannot do usual activities, or
Symptoms are same or get worse after
24 hours in Yellow Zone

-OrPeak flow: less than
(50 percent of my best peak flow)

DANGER SIGNS

❐ 2 or ❐ 4 puffs, every 20 minutes for up to 1 hour
❐ Nebulizer, once

If your symptoms (and peak flow, if used) return to GREEN ZONE after 1 hour of above treatment:
❐ Continue monitoring to be sure you stay in the green zone.
-OrIf your symptoms (and peak flow, if used) do not return to GREEN ZONE after 1 hour of above treatment:
❐ Take:
❐ 2 or ❐ 4 puffs or ❐ Nebulizer
mg per day

For

(3–10) days

hours after taking the oral steroid.

Take this medicine:
❐

❐

(short-acting beta2-agonist)
❐

(oral steroid)

4 or

❐

6 puffs or

❐

Nebulizer

mg

Then call your doctor NOW. Go to the hospital or call an ambulance if:
■ You are still in the red zone after 15 minutes AND
■ You have not reached your doctor.

■

Trouble walking and talking due to shortness of breath

■

Take ❐ 4 or ❐ 6 puffs of your quick-relief medicine AND

■

Lips or fingernails are blue

■

Go to the hospital or call for an ambulance

NOW!
(phone)

See the reverse side for things you can do to avoid your asthma triggers.

Written Asthma Action Plans (WAAPs) are a great tool
to help manage you or your child’s asthma symptoms!
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