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Abstract 

Introduction: The purpose of this quality improvement project was to implement the AAP 

Asthma Guideline in a primary care setting. This project aimed to improve the quality of asthma 

care and decrease ER/urgent care transfer for pediatric asthma exacerbation.  

Method: This project used a pre-post chart review design by educating four primary care 

providers were educated on the use of the AAP Asthma Guideline to identify and treat the 

pediatric population between 2-17 years with asthma at a pediatric primary clinic. 

Result: Provider compliance with the guideline was analyzed by two-tailed Wilcoxon Signed 

Rank Test and ER/Urgent care transfer rate due to asthma exacerbation was analyzed by Odds 

Ratio analysis. During the project, the providers’ compliance rate with the AAP guideline 

significantly increased. The providers achieved patient-centered education by communicating 

with their caregivers through asthma action plan. Improving providers’ documentation in the 

Electronic Medical Record facilitated collaborating and communicating among team members 

which are essential to gain successful outcomes in the delivery of health care. However, the 

assumption that the AAP asthma guideline implementation will lead to lower the ER/urgent care 

transfer for asthma exacerbation could not be objectively demonstrated in this project since only 

a small sample size in a short timeframe was examined.  
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Introduction 

Asthma is a complex environmental and genetic illness that affects individuals across the 

globe. It is one of the most prevalent chronic illnesses affecting approximately 6 million children 

in the United States (Zahran et al., 2018). Acute asthma exacerbations are high in children and 

are one of the leading causes of frequent childhood hospitalizations. Approximately, 60% of 

children with asthma have one or more acute exacerbations annually, which cost the US 

government more than $6.1 million (Pardue et al., 2016). In 2016, more than 6.1 million children 

in the US were diagnosed with asthma, which accounted for 135,000 hospitalizations annually 

and 383,000 deaths as of 2015 (Sawick et al., 2016). Evidence-based assessment tools can guide 

healthcare providers in measuring the asthma severity, starting the treatment process, and setting 

up a functional partnership with the children and their caregivers to minimize asthma 

exacerbation and to establish asthma control.   

Asthma exacerbation assessment helps healthcare providers determine the priorities for 

all patients with asthma depending on the severity level. After the assessment, healthcare 

providers shift their concern to the classification of asthma severity to start and monitor control 

over time and ensure that the treatment process can be changed (Ban et al., 2018). Carrying out 

simple assessments improves the management of asthmatic patients both in the Emergency 

Room (ER) and primary care setting. The management of mild, moderate, and acute severe 

asthma exacerbations in primary care needs an effective assessment tool for measuring the 

severity of asthma that makes it possible to offer efficient treatment.  
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Background 

Asthma is one of the predominant chronic disorders that affects over 6.1 million children 

in the US and leads to high numbers of preventable mortality and morbidity (CDC, 2018). The 

issue of acute asthma exacerbation assessment was first recognized in 1991 when the National 

Asthma Education and Prevention Program (NAEPP) published the strategies for diagnosis and 

asthma management (National Institutes of Health [NIH], 1991). This classification was divided 

into mild, moderate, and severe groupings based on several symptoms such as the frequency of 

exacerbations and school attendance for children. The severity assessment also included the level 

of exercise tolerance and pulmonary function tests before the beginning of asthma treatment 

processes (Yawn et al., 2019). Most importantly, however, the domains of severity and control 

were measured in terms of future risks and impairment levels. In 1997, NAEPP introduced 

moderate-persistent, mild-intermittent, mild-persistent, and severe-persistent asthma based on 

peak expiratory flow, frequency of symptoms, and peak-flow variability within 24 hours (NIH, 

1997). During this time, children less than five years were only assessed using the symptom data 

alone. National Asthma Education and Prevention Program initiated the first classification of 

severe asthma assessment although how the severity was measured and modified remained 

unclear for some time.  

Today, many health practitioners use different strategies to assess asthma exacerbations 

among children. The exacerbations categorized as mild, moderate, severe, or very severe are 

based on symptoms, lung function, and physical examination parameters among other factors 

(NIH, 2007). Children suffering from severe asthma exacerbation exhibit signs like inspiratory 

and expiratory wheezing, cyanosis, and retractions of the chest wall (Asthma and Allergy 

Foundation of America, 2017). However, one sign is not enough indication of asthma severity, 
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but an combination of symptoms can provide more accurate and valid data bearing in mind the 

connection between pathophysiology of asthma medical features (Magpuri, Dixon, McCorkle, & 

Crowley, 2018). This fact has triggered the development of different assessment methods to 

quantify the severity of asthma exacerbations. Assessment of asthma control begins with the 

history of past asthmatic exacerbations and challenges placed on the patient’s daily activities 

such as sporting activities, use of medications, devotion to therapy, and other factors that may 

complicate care. 

Problem Statement 

Use of evidence-based assessment tools is a strategy that can guide healthcare providers 

in measuring the level of asthma severity, starting the treatment process, and deciding the nature 

of pediatric patients with severe asthma exacerbation (O’connor et al., 2015). Many patients who 

experience asthma exacerbation seek help from primary care facilities (Price et al., 2017) and, 

therefore, utilizing evidence-based tools that guide healthcare providers is a necessity (Patel et 

al., 2019). This project will take place at a primary care clinic that frequently treats asthma 

exacerbations. The clinic does not currently enforce specific asthma guidelines for providers to 

use, instead allowing providers to choose methods they prefer. The use of evidence-based 

assessment tools enhances patient wellbeing, quality of treatment, and intensifies the movement 

of asthmatic patients in the primary care setting. This project explores the AAP Asthma 

Guideline as an evidence-based guideline tool to assess the severity of asthma exacerbations 

among children in the primary care setting and to develop an effective treatment plan.  

Purpose Statement 

Primary care providers recognize the need to offer high quality care to all patients. The 

purpose of this QI project is to educate primary care providers on the use of the AAP Asthma 
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Guideline to identify and treat the pediatric population between 2-17 years with asthma and 

evaluate if that improve the providers’ compliance rate with the evidence-based asthma guideline 

and reduces the number of ER/urgent care visits due to asthma attacks with a period of six 

weeks.  

Project Question 

Among asthmatic patients between 2-17 years of age, does the use of the AAP Asthma 

Guideline by healthcare providers to identify and treat the population increase the providers’ 

compliance with the guideline and reduce the number of ER/urgent care transfers due to asthma 

exacerbations within the next six weeks compared to patients treated by healthcare providers 

without the use of the AAP Asthma Guideline?  

P=Population of patients: Healthcare providers in pediatric clinic. 

I=Intervention: Use of the AAP Asthma Guideline to asthmatic patients between 2-17 years of 

age. 

C=Comparison: The compliance rate with the AAP Asthma Guideline and the number of 

incidence of ER/urgent care transfers due to asthma exacerbations of patients treated by 

providers prior to the implementation of the use of the AAP Asthma Guideline. 

O=Outcome: Increased the providers’ compliance rate with the guideline and reduced ER/urgent 

care visits for asthma attacks. 

T=Timeframe: Six weeks. 

Project Objectives 

In the timeframe of this DNP project, the project site will:  
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a) Educate providers regarding implementation of the AAP Asthma Guideline prior to 

implementation of the DNP project.  

b) Implement the AAP Asthma Guideline to treat asthmatic patients between 2-17 years of 

age in the primary pediatric clinic.  

c) Increase the providers’ compliance with the using the guideline. 

d) Reduce ED/urgent care transfers for asthma exacerbation within the next 6 weeks. 

Search Terms 

An electronic search using databases including CINAHL, PubMed, Medscape, TUN-Jay 

Sexter Library, Google Scholar, UpToDate, and other governmental regulatory agencies such as 

the NIH and CDC were used.  Search terms included “asthma”, “asthma exacerbation”, 

“pediatric”, “primary care”, “asthma guideline”, and “the AAP Asthma Guideline” were used. 

Inclusion criteria included literature published from 2014 to 2019, meta-analysis, systematic 

reviews, randomized control trials, and cohort studies. Studies published prior to 2014 were 

considered only if historically relevant. Exclusion criteria included studies not relevant to the 

primary care environment. There were 40 eligible articles identified through the search, and 30 

were selected for appraisal and literature review.  

Literature Review 

This review of the literature was conducted to identify the following:   

1. Significance and risk factors of asthma exacerbations. 

2. Prevention and management of asthma exacerbations in children.  

3. Asthma severity assessments in children with acute asthma exacerbation. 

Impact and Significance 
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Asthma exacerbation rates among asthmatic children in the US increased from a rate of 

48 percent among children 18 years old and under in 2014 to 54 percent in 2016 (CDC, 2016). In 

2015, a multicenter study in the US showed that the rate of ER visits with first-listed diagnosis of 

asthma were most frequent among children aged one to four years (14.6 visits per 1,000 

population) and five to nine years (12.3 visits per 1,000 population) (McDermott, Stocks, & 

Freeman, 2018). Among one year and older pediatric age groups, asthma was the second most 

common category of first-listed ER conditions in 2015 (McDermott, Stocks, & Freeman, 2018). 

These statistics suggest that the identification of asthma exacerbation and treatment of asthma 

are crucial in the primary care setting to prevent ER visits. 

Risk Factors for Asthma Exacerbations. 

Race, ethnicity, and socioeconomic status. In the United States, asthma exacerbations 

are more prevalent among children who are African American, Puerto Rican, or economically 

undeserved (Frieden, 2013). Non-Hispanic (NH) blacks and Hispanics have a high risk of ER 

visits for asthma attack, compared with NH whites (Mehta et al., 2013).  

Viral Infections. 85% of asthma attack in children is derived from respiratory viral 

infections including human rhinovirus (HRV) (Saraya et al., 2014). However, other respiratory 

viruses including respiratory syncytial virus (RSV), parainfluenza, influenza, and others often 

cause repetitive wheezing and severe asthma exacerbations in young children (Stein et al., 1999). 

Deunasa et al. (2016) reported that HRV was most commonly detected (73%), followed by 

influenza A (27%) and RSV (7.7%) in 175 children age 2 to 15 years. Also, multi-infection with 

two or more viruses was identified in 15 % of the participants (Duenas et al., 2016).   
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Air Pollution. Trasande et al. (2005) reported severe asthma exacerbation in children is 

caused by traffic-related air pollution. Estimated nine million dollars spent on health care for 

pediatric asthma exacerbations at two districts in California, Riverside and Long Beach, in 2012 

(Brandt et al., 2012). 

Allergens and Indoor Pollutants. In the United States, compared to children living in 

suburban areas, those living in urban areas in the Northeast are commonly exposed to certain 

allergens such as dust mites, cockroach, and mouse. Sensitized children are prone to develop 

poor asthma control and severe asthma exacerbations by exposure to allergens either indoors or 

outdoors (Kanchongkittiphon et al., 2015).  

Psychosocial Stress. Chronic psychosocial stress is a cause of severe asthma 

exacerbations (Rosenberg et al., 2014). The potential mechanism for the undesirable effects of 

stress related to severe asthma attack includes a lack of adherence with controller medications, 

lower therapeutic responses (Brehm et al., 2015). 

Poor Adherence to Treatment. Poor adherence to controller medications was 

significantly related to severe asthma exacerbations in pediatric population (Engelkes et al., 

2015). 

Current Management for Asthma Exacerbation.  

An exacerbation is identified as a worsening in symptoms characterized by a change from 

the patient’s previous status; occasionally the patients with the worsening symptoms are 

diagnosed as asthma. Optimal management of asthma exacerbation is essential such as self-

management with an asthma action plan and appropriate escalation of intervention in primary 

care (NAEPP, 2007). 
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All asthma treatment guidelines consider the prevention of asthma exacerbations as an 

essential part of asthma control. The recommendations are following the AAP Asthma Guideline 

(2013) that is from the National Asthma Education and Prevention Program's (NAEPP's) expert 

panel (2007), and the NAEPP is part of the National Heart, Lung, and Blood Institute (NHLBI). 

The AAP Asthma Guideline (2013) set classification and management of asthma based on age 

group. The classification of the guidelines is based on the level of the children's risk including 

occurrence of acute severe exacerbations within the last 12 months and impairment including 

daily symptoms within the last 4 weeks. Based on risk and impairment, asthma is classified into 

intermittent, mild persistent, moderate persistent, and severe persistent. Control should be 

assessed by evaluating similar assessments and is classified as well controlled, not well 

controlled, or very poorly controlled. Following the classification of asthma severity and level of 

control, the AAP Asthma Guideline (2013) state taking a stepwise approach to pharmacologic 

treatment, which indicates increasing medications until asthma is controlled and adjusting 

medications when possible to reduce side effects. 

The principal goals for managing asthma exacerbations include correction of significant 

hypoxia, an immediate reversal of airflow obstruction, and reduction of future recurrence. Short-

acting inhaled β-agonists (SABAs) are the base of the treatment of acute asthma exacerbations. 

Systemic glucocorticoids should be considered for deterioration in symptoms and/or lung 

function after the first treatment with inhaled beta-agonists (AAP, 2013). Ganaie et al. (2016) 

reported appropriate administration of oral glucocorticoids for severe asthma exacerbations is 

recommended as the most effective intervention for decreasing ER visits and hospitalizations for 

asthma attacks. Additionally, the AAP Asthma Guideline (2013) recommends ensuring adequate 

baseline controller therapy including inhaled corticosteroids (ICSs) might be indicated to reduce 
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the recurrence of asthma exacerbation. ICSs improve lung function, reduce the incidence of 

asthma-related hospitalizations, decrease ER visits, and restrict the need for oral corticosteroids 

(Chauhan et al., 2012). The AAP Asthma Guideline (2013) recommends the intervention with 

inhaled corticosteroid/long-acting β-agonists (ICS/LABAs) for uncontrolled asthma with ICSs 

and/or LTRAs (AAP, 2013). However, severe asthma exacerbations continue in spite of helpful 

controller medications. According to the AAP Asthma Guideline (2013), the subspecialist 

consultation is necessary if 1) 0 to 4 years and step 3 care or higher is required, 2) 5 years or 

older and step 4 care or higher is required, and 3) difficulty in achieving or maintaining asthma 

control. 

The AAP Asthma Guideline update (2019) reported the two major goals in managing 

asthma in children. First, the asthma management is for reducing impairment including 

supporting a good quality of life, normal activities without limitation, and decreasing missed 

school days. Second, the management is for reducing risk including staying children off systemic 

corticosteroids, decreasing ER/hospitalization, and supporting healthy lung function to avoid 

airway remodeling that is connected to chronic inflammation.  

Addressing the Problem with Current Evidence  

Even though the evidence-based asthma guidelines exist, unfortunately, asthma is related 

to significant morbidity and the intolerable number of preventable deaths (Booker, 2014). 

Asthma related medical care and missed school continue to burden our communities, costing 

more than $80 billion each year (Nurmagambetov et al., 2018). Prevention of asthma 

exacerbations has been placed as a crucial component of establishing best possible asthma 

control. The treatment of asthma is based on an assessment of severity and asthma control. 

Asthma disproportionately affects minorities and socioeconomically disadvantaged children. 
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Black children have the highest asthma morbidity and mortality rates of any US group, with 

twice the ER visit/hospitalization rate and 9 times the mortality rate as white children. To bridge 

these gaps, it is important to practice guideline-based management with accurate assessment of 

asthma severity and control. 

Poor adherence to controller medications for asthma leads to severe asthma 

exacerbations, including ER visits and hospitalizations (Williams et al., 2011). Poor adherence to 

controller medications might be caused by provider underdiagnosis or undertreatment of asthma, 

or patients' poor compliance with medications (Fischer et al., 2010). Poor adherence to ICSs 

accounts for approximately 60% of asthma-related hospitalizations (Williams et al., 2007).  

Evidence gaps.  

Despite of evidence-based treatments and guideline-based care, asthma remains a 

significant public health problem and significant disparities in care. To reduce overall asthma 

morbidity and its racial and ethnic disparities, it is essential to support efforts to prevent asthma, 

build a capacity for integrated primary care, improve the identification of at-risk children, and 

remove barriers to guideline-based care. 

Theoretical Framework 

The theoretical framework to guide this DNP project was created by Dr. Deming who 

recognized organizations should focus on constant improvement and collaborate as a team. The 

Plan-Do-Study-Act (PDSA) cycle is utilized to assess Quality Improvement (QI) ideas (Byrne, 

Gang, & Carr, 2015) by developing, testing, and implementing new ideas (Gilliam & 

Siriwardena, 2013). The PDSA cycle is comprised of four cyclical, repeating phases: Plan, Do, 

Study, and Act (see Appendix A).  
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Historical Development of the Theory   

The PDSA cycles introduced by Edward Deming which includes the four stages used for 

testing and implementing (Deming, 1919). The PDSA cycle is a powerful tool for achieving 

improvements in quality and safety and has been commonly used by healthcare organizations to 

accelerate healthcare processes and desirable results. The practical concepts of PDSA cycles 

recommend examining the selecting changes on a small scale if they produce QI and expand the 

tests to larger samples (IHI, 2016). These rapid assessments allow healthcare organizations to 

modify the change easily following analysis to support desirable results that are recognized 

(Damschroder et al., 2009).  

Applicability of Theory to Current Practice 

The concepts of QI have been implemented in healthcare to minimize errors and variation 

in results (Christoff, 2018). PDSA Methodology is commonly utilized for QI and PDSA cycles 

provide a frame for iterative testing of the changes to achieve the quality of system. Approaching 

to QI in healthcare is supported by modification on care systems. PDSA cycles aim at the crux of 

change, the conversion of goals and plans into actions (Taylor, 2014) 

Frisina et al (2019) performed QI-interventions to fulfil the Healthy People (HP) 2020′s 

influenza vaccination goal of 90% among people working in healthcare settings. The QI 

interventions were focused on staff education, increased accessibility to influenzas vaccines, and 

improving communication with staff during multiple PDSA cycles. The researchers described 

QI-interventions remarkably improved the overall vaccination rates from 70.2% (2011–14 

influenza seasons) to 84.9% (2014–15 influenza season) in PDSA 1, and 91.1% (2015–16 
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influenza season) in PDSA cycle 2. This research reported that using PDSA could perform as a 

method to improve patient outcomes by QI-interventions.  

Bansal et al (2016) also utilized PDSA cycles in their study on communication and 

cancer. Using the PDSA cycle, the researchers reported that educating in the communication of 

goal of chemotherapy and utilization of checkboxes in progress note template could achieve 

competency in communication of goal of therapy in cancer patients. Improved patient 

satisfaction rates were attained on obtaining adequate information and reason for which they 

were given chemotherapy, and readiness of oncologists to listen, answer questions, and explain 

things thoroughly to them. 

Hendriksma (2017) performed a QI program based on PDSA cycles in the safety net 

clinic to improve the quality of care in volunteer healthcare professionals. The formalization of 

the QI program in the safety net clinic during this PDSA cycles provides a strong foundation 

from which to launch the next PDSA cycle focusing on greater volunteer involvement 

(Hendriksma, 2017). 

Major Tenets  

Plan. In the plan stage, a change designed for improvement is recognized. An 

organization planned to improve with a distinct and solid intention (IHI, 2016). The plan should 

be completed at a determined time for the specific population who will be affected (IHI, 2016). 

Complying with the plan is essential; so is distributing the people and resources required to 

achieve the plan (IHI, 2016). In 2001, the Institute of Medicine (IOM, 2001) published a second 

report, Crossing the Quality Chasm: A New Health System for the 21st Century, which indicates 

six comprehensive “Aims for Improvement” for health care. First, we should prevent patients 
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from injuries from the care for help (IOM, 2001). Second, we should coordinate care with 

evidence-based science to prevent redundant care and inappropriate care (IOM, 2001). Third, we 

should respect the individual and their choices as patient-centered service (IOM, 2001). Fourth, 

we need to avoid unnecessary waiting for patients and their caregivers (IOM, 2001). Fifth, it 

should be efficient (IOM, 2001). At last, we should eliminate racial and ethnic gaps in health 

outcomes (IOM, 2001). Once the aim is recognized, it is necessary to make projections about 

what will occur and why (IOM, 2001). Also, it is important to create a plan to assess the change 

including who, what, when, where, what information required to be obtained (IOM, 2001).   

Do. In the do stage, tested the change is identified. Once a team has chosen a plan and 

goal, developed criterions to verify whether a change contributes to an improvement, the 

following step is to carry out a change in the real worksite (IHI, 2016).  The PDSA cycle is a 

simple tool for evaluating a change by planning, carrying it out, discovering the results, and 

complying with what is learned (IHI, 2016). This is the scientific strategy that leads to taking 

practical action to deal with the issue (IHI, 2016). The purpose to test changes are to assess the 

improvement from the change, to evaluate whether the suggested change will succeed in the real 

situation, to examine which combinations of changes will have the favorable results on the 

significant measures of quality, to estimate costs, social effect, and side effects from a suggested 

change, and to reduce resistance from application (IHI, 2016). 

Study. In the study stage, the success of the change is examined. Evaluating the analysis 

of the data concurrently could bring remarkable quality improvements (THA, 2019). Concurrent 

data enables a healthcare facility to recognize the chance to announce or adjust an issue in real-

time (THA, 2019). After compared the data to the projections, the next step is to outline and 

review what was learned (IHI, 2016). This phase provides the researchers to decide if the 
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changes are required to achieve the outcome successfully (THA, 2019). The data could be 

reviewed by checklists, direct monitoring, or surveys (THA, 2019).  

Act. In the act stage, adaptations are identified and introduced to the next steps to inform 

a new cycle. Depending upon what was discovered from the test, it is necessary to decide what 

adjustments should be considered (IHI, 2016).  The process procedures might be modified to 

more acceptable steps or included more staff training or other strategies to increase the 

responsibility for the new plan (THA, 2019). At last, a modified plan for the future test will be 

prepared (IHI, 2016). As a result of the act phase, the PDSA cycle makes a new beginning until 

the result has been fulfilled (THA, 2019).  

Theory Application to the DNP Plan 

Many patients who experience asthma exacerbation seek help from primary care facilities 

(Price et al., 2017) and, therefore, utilizing evidence-based tools that guide healthcare providers 

is a necessity. Evidence-based assessment tools can guide healthcare providers in measuring the 

asthma severity, starting the treatment process, and setting up a functional partnership with the 

children and their caregivers to minimize asthma exacerbation and to establish asthma control. 

The PDSA model served a theoretical framework that guided the implementation and evaluation 

of the AAP Asthma Guideline in a pediatric primary clinic serving pediatric populations. 

The PDSA model was utilized to implement this DNP Project at the host site. As part of 

the Plan phase of this PDSA cycle, the AAP Asthma Guideline was selected to collaborate with 

the pediatric clinic providers. The AAP Asthma Guideline establishes a standard process to 

assessment and management of pediatric patients with asthma exacerbation. During the Do 

phase, the procedure the AAP Asthma Guideline was educated to the providers in a pediatric 
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clinic. Throughout the Study phase, the documentation compliance data, as well as the outcomes 

from the chart review, were analyzed. Documentation compliance was compared for two six-

week periods: before this PDSA cycle and after the implementation of this PDSA cycle. The 

hope is that analysis of the outcome will reveal a reduction of ER/urgent care transfer for asthma 

exacerbation during the six weeks since the AAP Asthma Guideline implementation. As part of 

the Act phase, the outcomes reported during this PDSA cycle were reviewed. And the 

recommendations will be made for future PDSA cycles within the pediatric clinic. The ultimate 

goal is that the AAP Asthma Guideline will be integrated into the structure and process of the 

pediatric clinic to ensure protocol sustainability beyond this PDSA cycle. 

Project Design 

Description of project design 

This project consists of QI methods to reduce asthma exacerbation by introducing the 

AAP Asthma Guideline to asthmatic patients between 2-17 years of age in a pediatric primary 

care setting. Many pediatric patients who experience asthma exacerbation seek help from 

primary care facilities (Price et al., 2017) and, therefore, utilizing evidence-based tools in 

measuring the level of asthma severity to guide healthcare providers is a necessity (Patel et al., 

2019). The project lead met with the healthcare providers (N=4) to review the AAP Asthma 

Guideline for asthmatic children at the pediatric clinic. The lead educated the providers to 

implement the tool to evaluate asthma for the target population during a 6-week period. Data 

collected during the 6-week period were analyzed using a chart review tool developed 

exclusively for this project. The tool will determine the provider’s compliance using the AAP 

Asthma Guideline and the efficacy of the guideline via the percent reduction of ER/urgent care 

transfer.  
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Setting 

The project setting was a pediatric primary care clinic located in Houston, Texas. The 

clinic provides well-child checkups, immunizations, lab workup, asthma treatment, and other 

health services for the pediatric population from newborn to twenty-two years of age. The clinic 

serves approximately 60 individuals per day. The population served includes approximately 90% 

African Americans and Hispanics and 10% Caucasians, Middle Eastern, and Asians. At the time 

of the project, the clinic was supported by 4 providers including 1 board certified pediatricians, 

and 3 nurse practitioners. The site administrator has approved the project and staffs have been 

informed. Approval (Appendix G) have been granted from the project’s clinic site. 

Population of Interest 

The direct population of interest are the four providers who implemented the AAP 

Asthma Guideline. The inclusive criteria are pediatricians and nurse practitioners who currently 

work for the pediatric clinic and agree to participate in the QI project. There are no exclusion 

criteria. The provider’s patients are an indirect population of interest considering that this project 

intends to evaluate the percent reduction in ED/urgent care transfers. The inclusive criteria are all 

the patients with asthma/exercise-induced bronchospasm/asthma exacerbation age 2 to 17 years 

old at the pediatric clinic during the six weeks period. There are no exclusion criteria based upon 

sex/gender or race/ethnicity. 

Stakeholders 

The stakeholders are with an interest in the practice site and the services being offered, 

which would include the patients, pediatricians, nurse practitioners, medical assistants and 

managerial staffs. Those identified as key project stakeholders are essentially involved in the 
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healthcare organization and would be significantly affected by changes to the system. Due to the 

large number of stakeholders, it was important to encourage effective communication. To 

promote effective communication and rapport, the goals and plans were shared with all 

stakeholders before project initiation. Additionally, the stakeholder feedback was requested. 

Feedback may be used to modify or adapt project implementation methods to achieve the project 

outcomes more efficiently. 

Recruitment methods 

Following project approval from the clinic’s administrator, the project lead did email/call 

to recruit the clinic's providers at the project site about the project and answer for the concerns 

and questions during the week 1. The project lead hosted the AAP Asthma Guideline training for 

the clinic’s providers to the project. A lunch was provided during the training as an incentive for 

attendance as compensation. All information collected from the providers were kept confidential. 

Each chart was designated a number and a codebook was generated to record data in Excel 

worksheets. The data saved on the laptop were password protected. In addition, data collected 

were stored in Research Electronic Data Capture (REDCap), a secure web-based application to 

assist data capture for this project. Every effort was made to protect the data collected while 

accounting for privacy and confidentiality issues (AHRQ, 2018). 

Tools 

Several tools were developed and/or utilized for this DNP Project. Tools include the AAP 

Asthma Guideline, a chart review tool, and educational materials. Each aspect of the tool 

development is described further below.  
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AAP Asthma Guideline. The guideline (Appendix B) is an evidence-based, pediatric 

asthma guideline that provide accurate assessment of asthma severity and control. The AAP 

Asthma Guideline is based on the National Asthma Education and Prevention Program's 

(NAEPP's) expert panel (2007), and the NAEPP is part of the National Heart, Lung, and Blood 

Institute (NHLBI). Multiple research reported that the benefits of decreased ED visit from the 

national asthma guideline-based care (NAEPP, 2007; Garro et al., 2011; Lovinsky et al., 2010; 

Sin et al., 2002; Blais et al., 2004; Ly et al., 2007; Ducharme et al., 2011; Rowe et al., 1999). The 

AAP Asthma Guideline includes how to assess pediatric patients with an acute asthma 

exacerbation by recognizing early signs and symptoms of worsening asthma (AAP, 2013). Also, 

the guideline includes optimal pharmacotherapy options with an asthma action plan (AAP, 

2013). The treatment options include an inhaled short-acting beta2-agonist (SABA) 

bronchodilator, systemic oral corticosteroids (OCS), a daily inhaled corticosteroid (ICS), long-

acting beta2-agonist (LABA), and montelukast.  

Chart review tools. Chart review tools (Appendix C) were utilized to evaluate the 

providers’ compliance using the AAP Asthma Guideline. The measures include: 1) performing 

assessment with spirometry only for patients older than 5 years, 2) providing optimal treatment 

options based on stepwise approach, 3) Inspecting medications, inhaler, and spacer and 

educating the administration skills and knowledge for self-management, 4) providing asthma 

action plan based on the asthma severity and level of asthma control. Also, the chart review tools 

were used to determine if the patients transferred to ER/urgent care during the six weeks period. 

The tools were reviewed by the project team and reviewed and approved at the project site by 

stakeholders. 
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PowerPoint and education materials. The project lead developed training materials for 

staff. The training materials covered the AAP Asthma Guideline (Appendix B), and chart review 

tools (Appendix C), and asthma action plan (Appendix E) with patient education (Appendix D). 

The PowerPoint (Appendix F) guided the training and encouraged participation and feedback 

from the providers. These tools were reviewed by the project team and reviewed and approved at 

the project site by stakeholders. 

Data collection procedures 

The clinic electronic medical record (EMR) databases were accessed with permission to 

extract charts including the ICD 10 codes for asthma. The specific ICD 10 codes related to 

asthma include J45.20, J45.21, J45.22, J45.30, J45.31, J45.32, J45.40, J45.41, J45.42, J45.50, 

J45.51, J45.52, J45.901, J45.902, J45.909, J45.990, J45.991, and J45.998 which are listed on the 

chart review tools (Appendix C). The project lead reviewed the selected charts to determine 

providers’ compliance with the AAP Asthma Guideline and the number of patients transferred to 

ER/urgent care pre/post-implementation of the AAP Asthma Guideline. Data collected were 

stored in Research Electronic Data Capture (REDCap), a secure web-based application to assist 

data capture for this project. 

Providers’ compliance with the AAP Asthma Guideline. Each provider that attended 

training and agreed to implement the AAP Asthma Guideline for six weeks was tracked by the 

project lead. Chart review tools were utilized to evaluate the providers’ compliance using the 

AAP Asthma Guideline. The total 100 charts were collected, 50 pre-implementation and 50 post-

implementation of the guideline to look at the percent compliances per provider before and after. 
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ED/urgent care transfer. The project lead reviewed the provider’s notes to determine if 

the patients transferred to ER/urgent care due to asthma exacerbation before/during/after the visit 

during the six weeks period. This allowed a comparison of the number of patients transferred to a 

higher level of care pre/post-implementation of the AAP Asthma Guideline.  

Intervention/Project Timeline 

The proposed timeline for the DNP project is as follows:   

Week 1 

Week/Date Activity 

Week 1 

February 21- February 27, 

2020 

The project lead did email/call to recruit the clinic’s providers at 

the project site about the project on February 21 and answer for 

the concerns and questions until February 26. The site 

administrator has approved the project. Approval (Appendix G) 

has already been granted from the project’s clinic site. The 

educational training for the providers was performed by the 

project lead at 10 AM on February 26th. It covers the AAP 

Asthma Guideline, chart review tools, asthma action plan, and 

inhaler spacer factsheet by using PowerPoint presentation. A 

total of 4 providers including 1 pediatrician and 3 nurse 

practitioners including project lead agreed to participate in the 

project. The project lead collected the providers’ email address 

and contact number to communicate and answer any questions 

during the project implementation. 

Week 2-6 
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Week/Date Activity 

Week 2 

February 28 – March 3, 2020 

The project implementation phase continued at the practice 

site. The project lead communicated and received feedback 

with other providers by email or text message that the 

implementation is going well without any change. The project 

lead completed 40 percent of the pre-implementation chart 

review. 

Week 3 

March 4- March 10, 2020 

Week 4 

March 11- March 17, 2020 

The project implementation phase continued at the practice 

site. The project lead completed 100 percent of the pre-

implementation chart review which is the total 50 charts. 

Week 5 

March 18- March 24, 2020 

The project lead communicated and received feedback with 

other providers by email or text message that the 

implementation is going well without any change. 

Week 6 

March 25- March 31, 2020 

The project implementation phase continued at the practice 

site. The project lead completed 100 percent of the post-

implementation chart review which is the total 50 charts.  

Week 7 

Week/Date Activity 

Week 7 

April 1- April 7, 2020 

The project lead analyzed project findings based on the chart 

review. The evaluation results will be disseminated to 

stakeholders upon completion.  
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Ethics/Human Subjects Protection 

The project lead submitted Institutional Review Boards (IRB) determination forms per 

TUN policy. It is expected that the project will likely fall under the category of TUN quality 

improvement project which would not require IRB review. IRB is not required by the project 

site. Asthma management and prevention incorporated into this project are standard clinical 

procedures and consistent with established AAP Asthma Guideline. There are no direct risks for 

participants in this project. One potential benefit is that the AAP Asthma Guideline provide 

appropriate, evidence-based treatment of pediatric asthma exacerbation that gives the providers a 

blueprint of asthma exacerbation assessment and treatment. Patient’s may benefit by learning 

their asthmatic status and taking the necessary precautions to reduce asthma exacerbation. A 

lunch was provided during the training as an incentive for attendance. No ethical issues or 

conflicts of interest have been identified for this project. 

The clinic electronic medical record (EMR) databases were entered with permission to 

extract charts including the ICD codes for asthma. Data collected were stored in Research 

Electronic Data Capture (REDCap), a secure web-based application to assist data capture for this 

project. This is to protect the privacy and confidentiality of the participants while being engaged 

in the project. 

Plan for Analysis/Evaluation 

This QI project used a pre-post chart review design to evaluate the effectiveness of the 

AAP Asthma Guideline aimed to improve the providers’ compliance rate with the evidence-

based asthma guideline and decrease ER/urgent care transfer for pediatric asthma exacerbation. 

The analysis plan is to assess: 1) percent compliance with the AAP Asthma Guideline per 
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provider, and 2) the number of patients transferred to ER/urgent care pre/post-implementation of 

the AAP Asthma Guideline.  

To address the first aim of the analysis of the project, patient charts (N=100) were 

reviewed, 50 pre-implementation and 50 post-implementation of the AAP Asthma Guideline. 

The AAP Asthma Guideline includes the essential 4 items including assessment, optimal 

treatment plan, inspection and education, asthma action plan with follow up plan based on the 

stepwise approach to managing asthma. A pre-implementation chart review between February 

27th, 2019, through March 31st, 2019 was conducted by the project lead. A pre- and post-

implementation chart review evaluated each providers' charts including the ICD codes relating to 

asthma diagnosis by utilizing chart review tools. Each provider that attended training and agreed 

to implement the AAP Asthma Guideline for six weeks between February 21st, 2020, through 

March 31st, 2020, was tracked by the project lead. Following the data collection, the percent 

compliances with the AAP Asthma Guideline per provider were analyzed by Wilcoxon Signed 

Rank Test with 95% confidence intervals. The Wilcoxon test is the appropriate analysis to 

compare differences derived from the same population when the dependent variable is ordinal or 

continuous. It is used to assess differences from matched pair designs or repeated measures. The 

distribution of the differences between the two related groups would be symmetrical in shape.  

To address the second aim of the project, the same charts were reviewed by the project 

lead to determine the number of ER/urgent care transfer pre/post-implementation of the AAP 

Asthma Guideline. Odds Ratio with a 95% confidence interval was utilized to determine the 

effects of the AAP Asthma Guideline interventions which may reduce ER/urgent care transfers 

for asthma exacerbation. The odds ratio is the appropriate analysis to quantify the relationship 

between an exposure and a result in a case-control study. The exposure would be the AAP 
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Asthma Guideline implementation and the result would be ER/urgent care transfer due to asthma 

exacerbation. It was used to assess that the AAP Asthma Guideline implementation might be a 

protective factor against the ER/urgent care transfer.  

Analysis of Results 

The implementation of the AAP Asthma Guideline for preventing asthma exacerbation 

increased the providers’ compliance rate of the asthma guideline (Table 2). The providers’ 

compliance rate on the AAP Asthma Guideline increased from an average of 58% during the 

pre-implementation period to 94% during the post-implementation period. The number of 

ER/urgent care transfers for asthma exacerbation was also tracked at the practice site during the 

six-week implementation of the AAP guideline, but insufficient data was found to conduct 

statistically significant analysis (Table 5). 

During the six-week implementation, the clinical providers served 75 asthmatic patients 

of 1413 patients. The project lead extracted 50 asthmatic patients’ charts between 2-17 years of 

age for each pre-implementation period and post-implementation period (Table 1). The pre-

implementation phase was selected from Feb 27th, 2019 to Mar 31st, 2019. The pre-

implementation period of the provider 2 and provider 4 are different than others since they did 

not practice at the project site during the timeline. The post-implementation phase was performed 

from Feb 28th, 2020 to Mar 31st, 2020. 

A two-tailed Wilcoxon Signed Rank Test with 95% confidence intervals was performed. 

This test assumes dependent samples, assessing before and after observations, and independence 

of the paired observations. The data showed a significant difference between each providers’ 

compliance rate on the AAP Asthma Guideline at pre-implementation and post-implementation 
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with p-value (p < .05) (Table 4). The results showed that the implementation of the AAP Asthma 

Guideline increased the providers’ compliance with evidence-based asthma care to patients 

(Table 2). 

For this study, the following are the 4 levels of compliance used: one item is 25%, two 

items are 50%, three items are 75%, and four items are 100%. The measures used are classifying 

asthma severity and level if asthma control, providing optimal treatment options based on the 

stepwise approach, inspecting medications, inhaler, and spacer and educating the administration 

skills and knowledge for self-management, and providing asthma action plan and follow up plan. 

This implies that if the participant is compliant with one item, it is a 25% compliance rate, two 

items is 50% compliance rate, three items is 75 % compliance rate, and all four items is 100% 

compliance rate. Each provider is categorized depending on the compliance rate, which is based 

on the number of transactions they process during the period. Also, details on how the researcher 

reached the percent compliances are included in Appendix C. 

Odds Ratio with 95% confidence intervals was performed to examine ER/urgent care 

transfers for asthma exacerbation. The data failed to show statistically significant to the reduction 

of ER/urgent care transfers for asthma exacerbation during the six-week implementation period 

of the AAP guideline (Table 5). 

Discussion of Findings 

  The AAP Asthma Guideline was implemented by four providers for six weeks to identify 

and treat asthmatic children between 2-17 years of age in the primary pediatric clinic. Before 

implementation of the DNP project, the educational meeting for the participants executed to 

cover the AAP Asthma Guideline (Appendix B), chart review tools (Appendix C), inhaler spacer 
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factsheet (Appendix D), and asthma action plan (Appendix E) by using PowerPoint presentation 

(Appendix F). The project lead evaluated providers’ charts to assess the providers’ compliance 

rate with the AAP Asthma Guideline and ER/urgent care transfer rate for asthma exacerbation to 

compare between pre- and post-implementation of the AAP guideline. During the project, 

providers' documentation improved significantly at the site regarding the description of asthma 

severity and the history of the level of asthma control (Table 3) for initial diagnosis and 

treatment to achieve asthma control which helped communication between providers about the 

patients.  

Utilizing handouts, patient education regarding inhaler use, and spacer use (Appendix D) 

was provided for effective medication application. Without the proper technique, patients could 

not gain the benefit of the therapy or achieve control. Providing an asthma action plan (Appendix 

E) improved the evidence-based practice of assessing asthma severity level and control of 

asthma exacerbation. Patients learn self-management skills and maintain long-term care for 

quality asthma management with the asthma action plan. NAEPP (2007) reported asthma control 

focuses on both arenas, 1) reducing impairment of symptoms and functional limitations; 2) 

reducing the risk of future asthma exacerbations.  

By implementing the AAP Asthma Guideline, the practitioners not only provided the 

evidence-based optimal asthma management for the patients but also introduced the skills and 

tools for the patients and their caregivers to continue with their self-care at home and school. 

During each visit, providers became more engaged and invested in practice changes because 

primary care health professionals are at the forefront of care to minimize asthma exacerbation.  

Data analysis revealed that the adherence to the AAP resulted in a decrease of asthma-

related ER/urgent care transfers at the project site. However, the assumption that the AAP 
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Asthma Guideline implementation will lead to lower the ER/urgent care transfer for asthma 

exacerbation could not be objectively demonstrated in this project (Table 5) since only a small 

sample size in a short timeframe was examined.  

Significance/Implications for Nursing 

This project is significant to the nursing profession because it addresses the care of 

asthma among children leading to high numbers of preventable mortality and morbidity. Among 

one year and older pediatric age groups, asthma was the second most common category of first-

listed ER conditions in 2015 (McDermott, Stocks, & Freeman, 2018). The identification of 

asthma exacerbation and treatment of asthma are crucial in the primary care setting to prevent 

ER visits. In addition, nurses have key roles to play in improving health outcomes for their 

patients through education, implementing evidence-based practice, and communicating with 

others. Throughout the DNP project, providers performed their essential roles to the vulnerable 

population with asthma. First, the providers’ compliance rate significantly increased the 

guideline-based management for the targeted patients with asthma (Table 4) who are at higher 

risk for ER visits. Second, providers achieved patient-centered education by communicating with 

their caregivers and school nurse through asthma action plan. Third, improving providers’ 

documentation in the EMR facilitated collaborating and communicating among team members 

which are essential to gain successful outcomes in the delivery of health care.  

The implications for future practice are to maintain the AAP Asthma Guideline to the 

project site. It is crucial to implement the evidence-based guideline for providing quality asthma 

care and reducing asthma exacerbation for the pediatric population. Uncontrolled asthma has 

major adverse effects on the quality of life, and overall healthcare costs (Holmes, 2017). Nurses 

in primary care settings play a crucial role to manage chronic disease by providing health 
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education (Holmes, 2017). As leaders, DNP nurses have the education and competency to play 

the roles of advocates, educators, and clinicians capable of implementing the evidence-based 

guideline that serves to improve healthcare outcomes. 

 Limitations 

According to Olufowote (2017), examining limitations of a QI project demonstrates 

awareness of the problems being examined. Highlighting limitations is essential as it addresses 

specific issues in the QI project. In this project, the primary limitation is a short time frame as the 

project lead had six weeks period for the implementation of evidence-based guidelines for 

asthma care. Gamble et al. (2017) mention that sufficient time is needed for research to be 

completed in the desired manner as the results of the study depend on the interaction between the 

researchers and the respondents. During this QI project, there were several barriers in data 

recruitment and collection techniques such as short timeframe, language barrier, difficulty in 

measuring AAP Asthma Guideline, and small sample size. The language barrier of Spanish-

speaking caregivers which was resolved by providing educational materials in English and 

Spanish. The comprehensive asthma care based on the AAP Asthma Guideline was challenging 

to measure, which was determined by creating chart review tools. During the data analysis, the 

small sample size in the project impacted the failure to verify the assumption that the AAP 

Asthma Guideline implementation led to a decrease in ER/urgent care transfer due to asthma 

exacerbation.  

Dissemination 

Dissemination of findings is an essential element of DNP projects. Marín-González et al. 

(2016) stated that dissemination of a QI project is necessary as it results in an increased 

awareness of the project as well as maximizes the impact that a QI project can have in enhancing 
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the healthcare outcomes of the clients that will benefit from it. In this case, the QI project will be 

prepared as a PowerPoint presentation and delivered to Touro University Nevada faculty through 

Zoom online meetings on June 24th, 2020. Correspondingly, the project will be prepared as a 

poster presentation and delivered to NCNP (National Conference of Nurse Practitioner) 2020 

Fall Conference in Las Vegas, NV. The QI project will also be submitted to the DNP repository. 

Grey (2013) stated that DNP students should submit their final doctoral projects to the DNP 

repository to have the opportunity to share their final evidence-based projects with other DNP 

students and faculty. The DNP candidate also plans to present this QI project to stakeholders and 

providers in current healthcare organizations on 2020 Fall meeting. 

Project Sustainability 

According to Daneshpour (2015), project sustainability is critical as it allows projects to 

promote sustainable development goals that shape society. In this project, the implementation of 

evidence-based asthma guidelines for the pediatric population was essential to the reduction of 

asthma-related ER/Urgent care visits. The project site has adopted the protocol as part of their 

daily clinical practice, and it is integrated into the EMR as a simple, easy to use template for 

checking asthma diagnosis or status, and a template plan including patient education.  

Sustainability is necessary for long term changes. Ideally, the project lead had to buy in 

from providers as their participation is crucial in planning, monitoring, and delivery of project 

delivery and support processes (Gemünden, 2016). A few supportive efforts encouraged 

providers to continue applying the guideline in the pediatric clinic, including the following: 

reminding providers of implementing the AAP Asthma Guideline by using the templates during 

every monthly meeting for the next 6 months and providing providers of the multiple copies of 
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the asthma action plan and inhaler spacer factsheet in English and Spanish to promote patients' 

education. 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                                   

 

 

 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 32  
  

References 

American Academy of Nursing. (2014). Raise the voice: Edge runners. Retrieved from  

www.aannet.org/edgerunners 

American Academy of Pediatrics (AAP). (2013). The AAP Asthma Guideline (2013). Retrieved  

from https://www.aap.org/en- 

us/Documents/medicalhome_resources_keypointsforasthma.pdf 

Almutairi, N., Vlahu-Gjorgievska, E., & Win, K. T. (2019). Asthma management application for  

consumers: Nudging as a feature. 

Arnold, D. H., Gebretsadik, T., Abramo, T. J., Moons, K. G., Harrell, F. E., & Hartert, T. V.  

(2014). Development and internal validation of a pediatric acute asthma prediction rule 

for hospitalization. Journal of Allergy and Clinical Immunology in Practice, 3(2), 228-

235. 

Arnold, D. H., O’Connor, M. G., & Hartert, T. V. (2015). Acute Asthma Intensity Research  

Score: updated performance characteristics for prediction of hospitalization and lung 

function. Annals of allergy, asthma & immunology: official publication of the American 

College of Allergy, Asthma, & Immunology, 115(1), 69 

Asthma and Allergy Foundation of America (2017). Your guide to managing asthma. Retrieved  

from https://www.aafa.org/media/1751/your-guide-to-managing-asthma.pdf 

Asthma Community Network (2017). Collaborating for Better Care: Strategies for Successful  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 33  
  

Partnerships Between Health Plans and Asthma Programs. Available at Asthma 

Community Network. Retrieved from 

http://www.asthmacommunitynetwork.org/system/files/webinar/pdf/CollaboratingForBet

terCare-WebinarSlides.pdf 

Ban, A. Y. L., Omar, A., Chong, L. Y., Lockman, H., Zaliza, I. Z., Ali, I. A. H., ... & Zim, M. A.  

M. (2018). Management of asthma in adults in primary care. Malaysian Family  

Physician, 13(3), 20-26.   

Bansal, M., Abdallah, A., Pennisi, A., Arnaoutakis, K., Makhoul, I., Mehta, P. (2016). Improving  

Communication on Intent of Chemotherapy Using QOPI Scores and PDSA Cycles, J  

Canc Educ, 31, 736. https://doi.org/10.1007/s13187-015-0897-x 

Berg, K. T., O’Connor, M. G., Lescallette, R. D., Arnold, D. H., & Stack, L. B. (2015). AAIRS  

score overview: The acute asthma intensity research score. Academic Emergency 

Medicine, 22(10), E25–E26.  

Birken, C.S., Parkin, P.C., Macarthur, C. (2004). Asthma severity scores for preschoolers  

displayed weaknesses in reliability, validity, and responsiveness. J Clin Epidemiol, 

57(11), 1177-81. 

Booker, Rachel. (2014). Asthma in children: diagnostic and management dilemmas. Practice  

Nurse, 44(11), 13-18. 

Brandt SJ, Perez L, Künzli N, Lurmann F, McConnell R. (2012). Costs of childhood asthma due  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 34  
  

to traffic-related pollution in two California communities. Eur Respir J, 40, 363–370. 

Brehm JM, Ramratnam SK, Tse SM, Croteau-Chonka DC, Pino-Yanes M, Rosas-Salazar C,  

Litonjua AA, Raby BA, Boutaoui N, Han YY, et al. (2015). Stress and bronchodilator  

response in children with asthma. Am J Respir Crit Care Med, 192, 47–56. 

Byrne, J., Gang, X., & Carr, S. (2015). Developing an intervention to prevent acute kidney  

injury: Using the plan, do, study, act (PDSA) service improvement approach. Journal of 

Renal Care, 41(1), 3-8. doi:10.1111/jorc.12090 

Cajigal, S., Wells, K. E., Peterson, E. L., Ahmedani, B. K., Yang, J. J., Kumar, R., ... &  

Williams, L. K. (2017). Predictive properties of the asthma control test and its component 

questions for severe asthma exacerbations. The Journal of Allergy and Clinical 

Immunology: In Practice, 5(1), 121-127. 

Carroll C.L., Sekaran A.K., Lerer T.J., et al. A modified pulmonary index score with predictive  

value for pediatric asthma exacerbations. Ann Allergy Asthma Immunol, 

2005;94(3):355-9. 

Carpenter, D. M., Geryk, L. L., Sage, A., Arrindell, C., & Sleath, B. L. (2016). Exploring the  

theoretical pathways through which asthma app features can promote adolescent self-

management. Translational Behavioral Medicine, 6(4), 509-518. 

Centers for Disease Control and Prevention (2016). Data from yearly National Health Interview  

Survey. National Center for Health Statistics. US Department of Health and Human 

Services. Retrieved from http://www.cdc.gov/asthma/most_recent_data.htm. 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 35  
  

Centers for Disease Control and Prevention. (2018). Asthma. Retrieved from  

https://www.cdc.gov/asthma/inhaler_video/default.htm 

Centers for Disease Control and Prevention. (2018). Morbidity and Mortality Weekly Report:  

Vital Signs: Asthma in Children — United States, 2001–2016. Retrieved from  

https://www.cdc.gov/mmwr/volumes/67/wr/mm6705e1.htm. 

Chauhan BF, Ducharme FMAnti-leukotriene agents compared to inhaled corticosteroids in the  

management of recurrent and/or chronic asthma in adults and children. Cochrane D

 atabase Syst Rev [serial on the Internet]. 2012 [accessed January 2015];5:CD002314.  

Available from: http://summaries.cochrane.org/ 

Chhabra, S. K. (2015). Clinical application of spirometry in asthma: Why, when and how often?  

Lung India: Official Organ of Indian Chest Society, 32(6), 635. 

Christoff, Patricia. (2018). Running PDSA cycles. Current Problems in Pediatric and Adolescent  

Health Care, 48(8), 198-201. 

Damschroder, L.J., Aron, D.C., Keith, R.E., Kirsh, S.R., Alexander, J.A., Lowery, J.C. (2009).  

Fostering implementation of health services research findings into practice: a 

consolidated framework for advancing implementation science. Implement Sci, 4, 50. 

Daneshpour, H. (2015). Integrating Sustainability into Management of Project. International 

Journal Of Environmental Science And Development, 6(4), 321-325. doi: 

10.7763/ijesd.2015.v6.611. 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 36  
  

Dinakar, C., & Chipps, B. E. (2017). Clinical tools to assess asthma control in children.  

Pediatrics, 139(1), e20163438. 

Deming, W.E. (1986). Out of the crisis. Cambridge, MA: Massachusetts Institute of Technology  

Center for Advanced Engineering Study xiii, 1991;507. 

Duenas Meza E, Jaramillo CA, Correa E, Torres-Duque CA, García C, González M, Rojas D,  

Hernández A, Páez AM, del Pilar Delgado M. (2016). Virus and Mycoplasma 

pneumoniae prevalence in a selected pediatric population with acute asthma 

exacerbation. J Asthma, 53, 253–260. 

Engelkes M, Janssens HM, de Jongste JC, Sturkenboom MC, Verhamme KM. (2015).  

Medication adherence and the risk of severe asthma exacerbations: a systematic review. 

Eur Respir J, 45, 396–407. 

Fischer MA, Stedman MR, Lii J, Vogeli C, Shrank WH, Brookhart MA, Weissman JS. (2010).  

Primary medication non-adherence: analysis of 195,930 electronic prescriptions. J Gen 

Intern Med, 25, 284–290. 

Frieden TR; Centers for Disease Control and Prevention (CDC). (2013). CDC health disparities  

and inequalities report: United States, 2013. MMWR Suppl, 62:1–2. 

Frisina, P.G., Ingraffia, S.T., Brown, T.R., Munene, E.N., Pletcher, J.R., Kolligian, J. (2019).  

Increasing influenza immunization rates among healthcare providers in an ambulatory- 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 37  
  

based, University Healthcare Setting. International Journal for Quality in Health Care, 1–

6. doi: 10.1093/intqhc/mzy247. 

Gamble, A., Chatfield, S., Cormack, M., & Hallam, J. (2016). Not Enough Time in the Day: A 

Qualitative Assessment of In-School Physical Activity Policy as Viewed by 

Administrators, Teachers, and Students. Journal Of School Health, 87(1), 21-28. doi: 

10.1111/josh.12464. 

Gemünden, H. (2016). Project Govemance and Sustainability — Two Major Themes in Project 

Management Research and Practice. Project Management Journal, 47(6), 3-6. doi: 

10.1177/875697281604700601. 

Gillam, S., & Siriwardena, A. N. (2013). Frameworks for improvement: Clinical audit, the  

Plan-do-study-act cycle and significant event audit. Quality in Primary Care, 21(2), 123-

130 

The Global Initiative for Asthma (GINA). (2019). Resources include Pocket Guide for Asthma  

Management and Prevention, and GINA Report, Global Strategy for Asthma 

Management and Prevention. Retrieved from www.ginasthma.org. 

Gould, C. F., Perzanowski, M. S., Evans, D., & Bruzzese, J. M. (2018). Association of exercise- 

induced wheeze and other asthma symptoms with emergency department visits and  

hospitalizations in a large cohort of urban adolescents. Respiratory medicine, 135, 42-50. 

Grey, M. (2013). The Doctor of Nursing Practice: Defining the Next Steps. Journal Of Nursing 

Education, 52(8), 462-465. doi: 10.3928/01484834-20130719-02. 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 38  
  

Hendriksma, K.J. (2017). A Quality Improvement Program in a Safety Net Clinic Serving  

Vulnerable Populations. Doctoral Projects. 18. Retrieved from 

http://scholarworks.gvsu.edu/kcon_doctoralprojects/18 

Herzog, R., & Cunningham-Rundles, S. (2012). Pediatric asthma: natural history, assessment,  

and treatment. Mount Sinai Journal of Medicine: A Journal of Translational and  

Personalized Medicine, 78(5), 645-660. 

Institute for Healthcare Improvement. (2016). Science of improvement: Testing changes. In 

Institute for Healthcare Improvement. Retrieved from 

http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementTestingChang

es.aspx 

Institute of Medicine. (2001). Crossing the Quality Chasm: A New Health System for the 21st  

Century. National Academies Press. 

Kanchongkittiphon W, Mendell MJ, Gaffin JM, Wang G, Phipatanakul W. (2015). Indoor  

environmental exposures and exacerbation of asthma: an update to the 2000 review by 

the Institute of Medicine. Environ Health Perspect, 123, 6–20. 

Langley, G.J. (1996). The improvement guide: A practical approach to enhancing organizational  

performance. 1st edn. San Francisco: Jossey-Bass Publishers. 

Lougheed MD, Lemiere C, Ducharme FM, et al. (2012). Canadian Thoracic Society 2012  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 39  
  

guideline update: diagnosis and management of asthma in preschoolers, children and 

adults. Can Respir J, 19, 127. 

Maekawa T, Ohya Y, Mikami M, Uematsu S, Ishiguro A (2018). Clinical Utility of the Modified  

Pulmonary Index Score as an Objective Assessment Tool for Acute Asthma Exacerbation 

in Children. JMA, 1(1):57-66. 

Magpuri, A. T., Dixon, J. K., McCorkle, R., & Crowley, A. A. (2018). Adapting an evidence- 

based pediatric acute asthma exacerbation severity assessment tool for pediatric primary 

care. Journal of Pediatric Health Care, 32(1), 10-20. 

Marín-González, E., Malmusi, D., Camprubí, L., & Borrell, C. (2016). The Role of 

Dissemination as a Fundamental Part of a Research Project. International Journal Of 

Health Services, 47(2), 258-276. doi: 10.1177/0020731416676227. 

Mason, D.J., Jones, D.A., Roy, C., Sullivan, C.G., & Wood, L.J. (2015). Commonalities of  

nurse-designed models of health care. Nursing Outlook, 63(5), 540-553. 

Mehta NK, Lee H, Ylitalo KR. Child health in the United States: recent trends in racial/ethnic  

disparities. Soc Sci Med 2013;95:6–15. 

National Asthma Education and Prevention Program. (1991). Expert Panel Report (EPR):  

Guidelines for the Diagnosis and Management of Asthma-Summary Report 1991. NIH  

publication, 91, 3642. 

National Asthma Education and Prevention Program. (1997). Expert Panel Report 2 (EPR-2):  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 40  
  

Guidelines for the Diagnosis and Management of Asthma-Summary Report 1997. NIH 

publication, 97, 4051. 

National Asthma Education and Prevention Program Expert Panel Report 3 (EPR-3) (2007).  

Guidelines for the Diagnosis and Management of Asthma-Summary Report 2007. J 

Allergy Clin Immunol, 120, S94-138. Retrieved from: 

http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.htm. 

O’Connor, M. G., Berg, K. Stack, L. B., & Arnold, D. H. (2015). Variability of the acute asthma  

intensity research score in the pediatric emergency department. Annals of Allergy, 

Asthma & Immunology, 115(3), 244-245. 

Olufowote, J. (2017). Limitations of Research. The SAGE Encyclopedia Of Communication 

Research Methods, 1-5. doi: 10.4135/9781483381411.n297. 

Pardue J., B., Fleming, G. M., Otillio, J. K., Asokan, I., & Arnold, D. H. (2016). Pediatric acute  

asthma exacerbations: Evaluation and management from emergency department to 

intensive care unit. Journal of Asthma, 53(6), 607–617. 

Rosenberg SL, Miller GE, Brehm JM, Celedón JC. (2014). Stress and asthma: novel insights on  

genetic, epigenetic, and immunologic mechanisms. J Allergy Clin Immunol, 134, 1009–

1015. 

Patel, S. J., Teach S. J. (2019). Asthma. Pediatrics in Review, 40, 549-567. 

Saraya T, Kurai D, Ishii H, Ito A, Sasaki Y, Niwa S, Kiyota N, Tsukagoshi H, Kozawa K, Goto  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 41  
  

H, et al. (2014). Epidemiology of virus-induced asthma exacerbations: with special 

reference to the role of human rhinovirus. Front Microbiol, 5, 226. 

Sawicki, G., Haver, K., Wood, R. A., Redding, G., & TePas, E. (2016). Asthma in children  

younger than 12 years: Initial evaluation and diagnosis. 

Scarfone RJ, Fuchs SM, Nager AL, Shane SA.(1993). Controlled trial of oral prednisone in the  

emergency department treatment of children with acute asthma. Pediatrics, 92, 513. 

Sonney, J. T., & Insel, K. C. (2016). Reformulating the Common Sense Model of Self- 

Regulation. Nursing Science Quarterly, 29(2), 154–159. 

Stein RT, Sherrill D, Morgan WJ, Holberg CJ, Halonen M, Taussig LM, Wright AL, Martinez  

FD. (1999). Respiratory syncytial virus in early life and risk of wheeze and allergy by age 

13 years. Lancet, 354:541–545. 

Taylor, M.J., McNicholas, C., Nicolay, C., Darzi, A., Bell, D., Reed, J.E. (2014).  

Systematic review of the application of the plan-do-study-act method to improve quality  

in healthcare. BMJ Qual Saf, 23(4), 290-8. doi: 10.1136/bmjqs-2013-001862. Epub 2013  

Sep 11. 

Texas Hospital Association (THA) (2019). PDSA cycle. Retrieved from  

https://www.tha.org/THA-Foundation/Clinical-Initiatives-and-Quality/Initiatives/CAH-

QI/CAHQI-Toolkits/PDSA-Cycle 

Trasande L, Thurston GD. (2005). The role of air pollution in asthma and other pediatric  



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 42  
  

morbidities. J Allergy Clin Immunol, 115:689–699. 

Williams LK, Peterson EL, Wells K, Ahmedani BK, Kumar R, Burchard EG, Chowdhry VK,  

Favro D, Lanfear DE, Pladevall M. (2011). Quantifying the proportion of severe asthma  

exacerbations attributable to inhaled corticosteroid nonadherence. J Allergy Clin 

Immunol,128,1185–1191.e2. 

Wu, AC., Butler, MG., et al. (2015). Primary Adherence to Controller Medications for Asthma Is  

Poor. Annals of the American Thoracic Society, 12(2). Page numbers? 

Yawn, B. P., Brenneman, S. K., Allen-Ramey, F. C., Cabana, M. D., & Markson, L. E. (2019).  

Assessment of asthma severity and asthma control in children. Pediatrics, 118(1), 322-

329. 

Zahran, H.S., Bailey, C.M., Damon, S.A., Garbe, P.L., and Breysse P.N. (2018). Vital signs:  

Asthma in children — United States, 2001–2016. MMWR Morb Mortal Wkly Rep, 67, 

149–155. 

 

 

 

 

 

 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 43  
  

Table 1 
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Table 2 
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Table 3 

Providers’ average compliance rate with the four items of the AAP Asthma Guideline 
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1* is compliance rate with the classifying asthma severity and level of asthma control by using 

the AAP Asthma Guideline (Appendix B).  

2** is compliance rate with the providing optimal treatment options based on the stepwise 

approach by using the AAP Asthma Guideline (Appendix B).  

3*** is compliance rate with the inspecting medications, inhaler, and spacer and educating the 

administration skills and knowledge for self-management by using the Inhaler Spacer Factsheet 

(Appendix D).  

4**** is compliance rate with the providing asthma action plan and follow up plan by using the 

Asthma Action Plan (Appendix E).  
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Table 4 

Wilcoxon Signed Rank Test with 95% confidence intervals result  

Providers A B C D 

W-Value 0 0 0 0 

Mean Difference -25 -72.73 -32.14 -25 

Sum of pos. ranks 0 0 0 0 

Sum of neg. ranks 171 66 28 55 

Significance of the result (p < .05) Yes Yes Yes Yes 

 

 

 

 

 

 

 

 

 

 

 

 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 48  
  

Table 5 

Chart review results for ED/urgent care transfer  

 Transferred Not transferred Total 

Pre-implementation 1 49 50 

Post-implementation 1 49 50 

Total 2 98 100 

Odds Ratio with a 95% confidence interval result 

Odds ratio 0.4898 

95 % CI 0.0430 to 5.5818 

z statistic 0.575 

Significance level P = 0.5653 
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Appendix A 

The Plan-Do-Study-Act Model 

  

 Figure A. The Plan-Do-Study-Act Model. Adapted from “Model for improvement: Plan-Do-

Study-Act (PDSA) Cycles,” by The Institute for Healthcare Improvement. Retrieved from 

http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementTestingChanges.aspx. 

Langley GL, Moen R, Nolan KM, Nolan TW, Norman CL, Provost LP. (2009). The 

Improvement Guide: A Practical Approach to Enhancing Organizational Performance (2nd 

edition). San Francisco: Jossey-Bass Publishers. 
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Appendix B 

The AAP Asthma Guideline (2013) 

https://www.aap.org/en-us/Documents/medicalhome_resources_keypointsforasthma.pdf 
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Appendix C 

Chart Review Tools for 4 providers (1 pediatrician and 3 nurse practitioners) 
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Measures 
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implementation 
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• Inspecting 

medications, inhaler, 

and spacer and 

educating the 

administration skills 

and knowledge for 
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• Providing asthma 

action plan and follow 

up plan**** 

ED/urgent 

care 

transfer 

 Transferred Not transferred Total 

Pre-implementation    

Post-implementation    

Total    

* ICD codes include below: 

1) J45.20 Mild intermittent asthma, uncomplicated. J45.21 Mild intermittent asthma, with (acute) 

exacerbation. J45.22 Mild intermittent asthma, with status asthmaticus. 2) J45.30 Mild persistent 

asthma, uncomplicated. J45.31 Mild persistent asthma, with (acute) exacerbation. J45.32 Mild 

persistent asthma, with status asthmaticus. 3) J45.40 Moderate persistent asthma, uncomplicated. 

J45.41 Moderate persistent asthma, with (acute) exacerbation. J45.42 Moderate persistent 

asthma, with status asthmaticus. 4) J45.50 Severe persistent asthma, uncomplicated. 

J45.51 Severe persistent asthma, with (acute) exacerbation. J45.52 Severe persistent asthma, with 

status asthmaticus. 5) J45.901 Other and unspecified asthma, with (acute) exacerbation. 

J45.902 Other and unspecified asthma, with status asthmaticus. J45.909 Other and unspecified 

asthma, uncomplicated. 6) J45.990 Exercise induced bronchospasm. J45.991 Cough variant 

asthma. J45.998 Other asthma. 

** The 2019 AAP Asthma Guideline assessment includes 1) impairment including symptoms, 

nighttime awakenings, SABA use for symptoms, limitation of normal activity, and lung 

function(spirometry), 2) risk for exacerbations requiring oral corticosteroid. 
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*** Step 1 includes SABA prn. Step 2 includes low dose ICS. Step 3 includes medium dose ICS 

+ subspecialist referral for age 0 to 4 years, low dose ICS + LABA or medium dose ICS for age 

5 years and older. Step 4 includes medium dose ICS + LABA or montelukast + subspecialist 

referral. Step 5 includes high dose ICS + LABA or montelukast + subspecialist referral. Step 6 

includes high dose ICS + LABA or montelukast + OCS + subspecialist referral. 

****see Appendix E 
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Appendix D 

Inhaler Spacer Factsheet 

 

Medications, inhaler, and spacer, and administration skills 

https://www.cdc.gov/asthma/inhaler_video/default.htm 
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Appendix E 

Asthma Action Plan 

http://www.pacnj.org/pdfs/atpfillablestudentengsp.pdf 
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Appendix F 

Presentation for the AAP Asthma Guideline implementation 

Presentation for the AAP Asthma Guideline implementation.pptx 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



THE AAP ASTHMA GUIDELINE FOR PEDIATRIC PRIMARY CARE  
 

 59  
  

Appendix G 

 

 


