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ABSTRACT 
 
 

 Uncontrolled asthma has costly health and economic consequences. There is a 
clear clinical need for better asthma management programs in the pediatric primary care 
setting (Akinbami et al., 2011; Sleath et al., 2011). The current system for asthma 
management in primary care offices is not improving outcomes for pediatric asthma 
patients in the United States or the state of Montana. Barriers to providing comprehensive 
evidence-based pediatric asthma care exist in the primary care setting nationwide (US 
DHHS, 2010;  & Meyer, 2011). The creation of an evidence-based pediatric asthma 
toolkit for the primary care provider based on the EPR-3 Asthma Diagnosis and 
Management Guidelines (NIH, NHLBI, 2007) is an attempt to alleviate prevalent barriers 
primary care providers face in pediatric asthma care. A toolkit was assembled based on 
literature reviewed, interviews with experts in the field, and suggestions from primary 
care providers after reviewing the tool. The toolkit was found to be evidence-based, 
appropriate for use in the primary care setting, efficient for use in a busy primary care 
setting, and desired for use by primary care providers in the state based on informal 
interviews and reviews. It is suggested that the Pediatric Asthma Toolkit for the Primary 
Care Provider be tested using a formal research study for its’ effectiveness in improving 
pediatric asthma care in the primary care setting as well as improving asthma outcomes in 
the state of Montana. More research needs to be done in the U.S. to evaluate the 
effectiveness and use of asthma toolkits by primary care providers. The toolkit will need 
to be updated when new research is published on asthma care as well as when new 
national asthma guidelines are issued. The toolkit will also need to be updated with 
current available pharmaceuticals and devices for asthma. This professional project is in 
alignment with the national Asthma Control Goals for Healthy People 2020 as well as the 
National Asthma Education and Prevention Program recommendations for 
implementation of the EPR-3 Guidelines. It is also in alignment with the Montana 
Asthma Control Program’s goals to create partnerships throughout the state and improve 
asthma outcomes for Montana.  
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CHAPTER ONE 
 
 

INTRODUCTION 
 
 
 Asthma is the most common chronic condition in the pediatric population in the 

United States (U.S.) and represents a prevalent worldwide problem (Sleath et al., 2011). 

In 2011, there were 7.1 million children in the U.S. with asthma and the numbers 

continue to grow (Center for Disease Control and Prevention, [CDC], National Asthma 

Control Program [NACP], 2013a). This number translates to 10% of all U.S. children 

being diagnosed with asthma currently (CDC, 2011b). The American Academy of 

Pediatrics (AAP) has recognized asthma as a serious childhood disease that needs 

significant improvement in the realm of management and education. Asthma is twice as 

common in children as adults and it is also the third leading cause of hospitalization in 

children in the U.S. In 2009, there were over two million asthma related emergency room 

visits and almost half a million asthma related hospitalizations. In 2010, 156 children 

died as a result of their asthma (CDC, NACP, 2013a).  

 The rural state of Montana, with a population of 998,199 in 2011, had an 

estimated 15,000 children diagnosed with asthma in 2010 (Montana Department of 

Health and Human Services [MT DPHHS], 2013). This figure represents a 6.9% 

prevalence rate in for asthma in children in the state. The MT DPHHS and the CDC 

partnered in 2009 to address the eight asthma-related Healthy People 2020 objectives 

with the Montana Asthma Control Program [MACP]. The MACP was funded by the state 

legislature in 2007 to address asthma control in the state of Montana and the CDC 
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provided a five-year grant for the MACP in 2009 (MT DPHHS, 2013). The goals of the 

CDC’s NACP and Montana’s ACP are aligned to address the many burdens of asthma on 

Montana citizens.  

Pediatric and family primary care providers are in optimal positions to provide 

direct pediatric asthma education for patients and their families. Barriers to providing 

quality primary care for pediatric asthma patients are numerous. Some of these barriers 

include: lack of time during office visits for patient education about asthma management; 

lack of resources in primary care offices for proper education delivery; lack of trained 

asthma educators in primary care offices; lack of communication between emergency 

departments and primary care offices for follow-up management (Davis et al., 1999). By 

eliminating barriers that primary care providers face with asthma education and 

management in the primary care setting, asthma patients have a better chance of keeping 

their chronic condition under control and avoiding costly emergency room visits or 

hospitalizations (Rance & Trent, 2005).  

 
Background 

 
 

Asthma Control 

Many of these estimated 7.1 million children in the U.S with asthma do not have 

their asthma under appropriate control (Carlton, Lucas, Ellis, Conboy-Ellis, Shoheiber & 

Stempel, 2005). Based on EPR-3 guidelines, one-third of children less than 18 years old 

have either poor controlled or not well-controlled asthma (U.S. Department of Public 

Health and Human Services [US DHHS], National Institute of Health [NIH], National 



3 
 
Heart, Lung and Blood Institute [NHLBI], 2007). Uncontrolled asthma in pediatric 

patients leads to more school absences per year and more work absences for parents each 

year. Asthma related incidences caused an estimated 10.5 million school day absences in 

2008 (Akinbami, Moorman & Xiang Lui, 2011).  

The state of Montana in 2010 had an estimated 15,000 children with asthma and 

69,000 adults. Uncontrolled asthma was significantly more prevalent in this rural state 

among people with household incomes of less than $25,000 per year. Based on data from 

2006 through 2010, half of the adults and one third of the children in Montana diagnosed 

with asthma had uncontrolled asthma. Hospitalizations with a primary diagnosis of 

asthma in MT averaged 665 per year from 2002-2011. In an additional 4,200 

hospitalizations each year, asthma was the secondary diagnosis in the state of Montana. 

Children under the age of 17 and adults over the age of 65 had significantly higher rates 

of hospitalization due to asthma in 2011 in the state over other age groups (MT DPHHS, 

2013).  

 
National Economic Impact of Asthma  

The economic impact of asthma in the U.S. in 2007 was $50.1 billion. This 

number is trending upward as the numbers of those affected with asthma continue to 

grow (CDC, 2013a). Asthma is one of the leading causes of school absenteeism, with 

nearly 12.8 million school days missed per year (CDC, 2013b). When missed school and 

work days are factored into asthma related costs yearly, the number climbs to an 

astounding $56 billion spent on asthma total expenditures (excluding primary care visits) 
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(CDC, 2013a). The burden of asthma is apparent on the health of our nation, the impact 

on our health care system, and the economic wellbeing of our citizens. 

 
Economic Impact of Asthma in Montana 

The cost of asthma hospitalizations in the rural state of Montana reached a near 5 

million dollars in 2009. The average cost of an emergency room visit for asthma was 

about $900 while the average hospital stay for asthma was $8000 in 2009 (MT DPHHS, 

2013). The costly consequences of uncontrolled asthma in the state of Montana have an 

even more profound effect on residents of this rural state due to the fact that the median 

household income in MT is about 12% lower than the median income for the rest of the 

United States as a whole. Also, there are lower rates of insured residents in the state of 

Montana vs. the rest of the nation. 18.4% of Montanans reported having no health 

insurance in 2010 as compared to the national average of 15%. Nearly half, (49.2%), of 

Emergency Department visits by children were paid by Medicaid or some other 

governmental insurance in Montana from 2010 to 2012 (MT DPHHS, 2013). These 

economic disparities make for a huge impact on seeking care and appropriately following 

up on asthma management in the state (MT DPHHS, 2013).  

 
Patient/Family Impact of Asthma 

There are costly consequences for the patient, family, and health care system 

when a child’s asthma is uncontrolled. Pediatric asthma emergency visits cost 3.2 billion 

dollars annually (Meyer, 2011). There were 640,000 pediatric emergency visits due to 

asthma, 157,000 pediatric hospitalizations for asthma and 185 pediatric deaths due to 
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asthma in 2007 (Akinbami, Moorman & Xiang Lui, 2011). Parents of children with 

uncontrolled asthma suffer economic strain due to the fact that they have to stay home 

from work with their children when they are experiencing symptoms. Families also 

experience further economic burden with more emergency room and office visits for their 

sick children who are not well controlled on their current asthma medications (Liu, 

Gilsenan, Stanford, Lincourt, Ziemiecki & Ortega, 2010). Families with a child who has 

uncontrolled asthma experience undue stress and fear, and constantly anticipating a 

possible asthma attack can take a toll on their ability to perform necessary daily activities 

(Peterson-Sweeny, 2009).  

 
Asthma Management 

 Some of the main reasons that childhood asthma is not well managed or 

controlled are that health facilities fail to properly educate the children and parents, 

demonstrate correct use of asthma-related devices, create and give out a written asthma 

action plan for the child, and schedule consistent asthma management visits with a 

primary care provider (Ducharme et al., 2011; Lob, Boer, Porter, Nunez & Fox, 2011). 

There are many factors that play into this oversight. There is often not enough time in a 

pediatric office visit for one provider to cover all that needs to be discussed in the realm 

of a child’s asthma issues. There is a lack of consistent, correct asthma education and 

device demonstration in many pediatric care settings, which leads to poor management 

outcomes (Baena-Cagnani & Bacharier, 2011; Sleath et al., 2011).  

 The quality of asthma care in the pediatric population has remained suboptimal 

well after the publication of the National Asthma Education and Prevention Program 
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(NAEPP) evidence-based guidelines for asthma diagnosis and management (Lob et al., 

2011). The lack of adherence to guidelines by health care providers, the lack of funding 

and time provided in primary care settings for appropriate asthma management and the 

lack of a cost-effective and streamlined program for implementation into all pediatric 

primary care settings are contributing to the suboptimal care and abundant energy 

expenditure on this problem in the U.S. (Meyer, 2011; Lui et al., 2010; Baena-Cagnani & 

Bacharier, 2011). Our health care system is spending energy in the realm of cost and time 

at alarming rates for emergent pediatric visits and hospital admissions. Children are 

expending extra energy trying to live with uncontrolled asthma missing school and 

experiences. Parents of children with uncontrolled asthma are spending extra time, 

money, and mental anguish by missing work, taking their child to multiple emergent 

visits, and buying a variety of expensive medications for their child (Akinbami et al., 

2011; Lui et al., 2010; Borgmeyer, Byr, Jamerson & Henry, 2008). All of these energy 

costs need to be managed better in a way that is all encompassing for the child, family, 

and health care system. 

 
Statement of the Problem 

 
 

Uncontrolled asthma has costly health and economic consequences. There is a 

clear clinical need for better asthma management programs in the pediatric primary care 

setting (Akinbami et al., 2011; Sleath et al., 2011). The current system for asthma care 

and management in primary care offices is not improving outcomes for pediatric patients 

in the nation or the state of Montana.  
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Purpose 
 
 
 The purpose of this professional project is to assist in the elimination of barriers to 

providing succinct, evidence-based, up-to-date and efficient asthma education and 

management in primary care offices in Montana. This project creates a pediatric asthma 

education and management toolkit for primary care providers based on current EPR-3 

asthma guidelines. The toolkit was developed for ease-of-use in busy primary care 

practice settings in order to improve asthma education and management in Montana. 

 
Project Goal 

 
 

The project goal is to create an evidence-based asthma diagnosis, education and 

management toolkit for use in a primary care setting. 

 
Project Improvement Aim Statement 

 
 

Implementation of a pediatric asthma education and management toolkit for 

primary care offices will address the National Asthma Control Goals for Healthy People 

2020 as well as the National Asthma Education and Prevention Program 

recommendations for implementation of the EPR-3 guidelines for the diagnosis and 

management of asthma. Specifically, this project provides a resource that could lead to 

increasing the percentage of children in Montana who receive formal asthma education 

and management in primary care offices and the percentage of children in Montana who 

receive appropriate asthma care according to the National Asthma Education and 

Prevention Guidelines. In accordance with the Healthy People 2020 Guidelines for 
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asthma, this proposal will aim to: “increase the proportion of persons who receive formal 

asthma education”, “increase the proportions of persons with current asthma who receive 

asthma care according to National Asthma Education and Prevention Program 

guidelines”, “reduce the rate of asthma emergency visits”, “reduce the rate of asthma 

hospitalizations”, and “reduce the rate of asthma deaths” in the state of Montana (U.S. 

Department of Health and Human Services [US DHHS], 2010).  

 
Outcomes Framework 

 
 

 The “Expert Panel Report-3: Guidelines for the Diagnosis and Management of 

Asthma” (EPR-3) is a report that was released by the National Asthma Education and 

Prevention Program (NAEPP) in 2007. The NAEPP is coordinated by the National Heart, 

Lung and Blood Institute (NHLBI) and was created in 1989 to address the growing 

problem of asthma in the U.S. The initial set of guidelines for asthma assessment and 

management was released in 1991 by the NAEPP. The EPR-3 guidelines is the third and 

most recent set of recommendations on asthma by a committee of 18 experts, chosen for 

their expert scientific and clinical knowledge in the field of asthma diagnosis and 

management. The guidelines in the EPR-3 are detailed, evidence-based recommendations 

for how patients should be diagnosed, treated and managed for optimal asthma control 

based on individual needs of the patient. The updated guidelines focus on the 

individuality of the patient’s asthma severity and control with a stepwise approach to 

management (Yates, 2013).  
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The EPR-3 Guidelines for the Diagnosis and Management of Asthma is an 

abundance of information for clinical providers that is also very lengthy and time 

consuming for providers to read (440 pages). The NAEPP recognized that the goal of the 

evidence-based EPR-3 guidelines was to provide clinicians with the recommendations for 

how patients with asthma should be diagnosed and managed, but that the implementation 

of these guidelines into clinical practice was a whole other challenge. In response to this 

challenge, the NAEPP put together a committee of 17 experts in the fields of clinical 

practice, public health, research, education, and asthma policy in order to identify priority 

messages from the EPR-3 guidelines for implementation into clinical practice. The result 

of tasking this job to another expert committee was the “Guidelines Implementation 

Panel (GIP) Report- Partners Putting Guidelines into Action” (DPHHS, NIH, NHLBI, 

2008). The National Asthma Control Initiative was also created as a result of this process.  

 The GIP report gives recommendations for implementing the EPR-3 Asthma 

Guidelines into practice by outlining achievable strategies for overcoming barriers to 

guideline implementation in the clinical workplace. There are six priority messages that 

the GIP report released as a result of the review of the EPR-3 guidelines. They are 

intended to support the implementation of high quality patient-centered care in the realm 

of asthma in primary care offices. The six priority messages are as follows:  

● Use inhaled corticosteroids to control asthma. 
● Use written asthma action plans to guide patient self-management. 
● Assess asthma severity at the initial visit to determine initial treatment. 
● Assess and monitor asthma control and adjust treatment if needed. 
● Schedule follow-up visits at periodic intervals. 
● Control environmental exposures that worsen the patient’s asthma  

(US DHHS, NIH, NHLBI, 2008, P.8) 
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These six GIP messages will serve as a framework for this professional project in 

order to create an evidence-based asthma toolkit for diagnosis, education and 

management of asthma in primary care offices. This framework aligns with the goals of 

this professional project because it focuses on eliminating barriers to providing high-

quality asthma care in the clinical setting and also supports the EPR-3 Guidelines that are 

evidence-based clinical practice recommendations. The asthma toolkit this professional 

project will design will incorporate the six priority messages from the GIP in its contents 

and thereby work to target the elimination of practice implementation barriers that could 

arise with the EPR-3 guidelines.  

 
Significance of the Study 

 
 

This professional project will assist in improving pediatric asthma management in 

primary care offices in the state of Montana. This will be done by creating an organized, 

all-inclusive, evidence-based, time saving asthma toolkit for primary care providers in 

Montana to use in the diagnosis and management of asthma in the pediatric population. 

The goal of this professional project is to assist in the implementation of high quality 

pediatric asthma care in the primary care setting. The outcome of implementation of this 

asthma toolkit in primary care practices would be to increase the number of well-

controlled asthma cases in the state of Montana. The intent of the toolkit is to help 

improve health outcomes for pediatric patients with asthma and reduce spending on 

costly asthma exacerbations and treatments. By focusing on the delivery of high quality 

asthma care in the state of Montana, we can hope to decrease the overall number of 
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people impacted by asthma exacerbations in the U.S. Asthma as a chronic condition 

continues to grow, with about 25 million people reporting current asthma in 2009 vs. 20 

million people in 2001 (CDC, 2011a). Focused interventions, such as the creation and 

implementation of an asthma toolkit to improve asthma care delivery will help address 

this growing chronic condition.  

Cornforth (2010) identified the need for providers to be proficient at delivering in-

office patient education and training for asthma patients that aligns with the most current 

EPR-3 (Expert Panel Report -3) guidelines for asthma care. A primary care provider must 

be able to make the appropriate diagnosis of asthma, classify the severity of asthma for 

the patient, initiate appropriate therapy based on severity, set up monitoring guidelines, 

provide patient/parent education and develop an action plan for exacerbations or 

uncontrolled asthma (Wechsler, 2009). Based on the observation of a local provider of 

asthma care, a toolkit that contains current EPR-3 guidelines, training devices, 

educational materials and an asthma action plan could help cut down on time spent 

gathering materials and researching best practice (M. Zachariason, personal 

communication February & March, 2012; D. Kern & L. Carleson, personal 

communications, August, 2013).  

This professional project is aligned with goals of the Montana Asthma Control 

Program to integrate evidenced-based, up-to-date, easy-to-use asthma education and 

management tools into primary care offices across the state (K. Loveland & J. Cannon, 

personal communication, October and November, 2012). One of the overarching goals of 

the Montana State Asthma Program is to “Improve systems and quality of asthma care” 
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(Montana State Asthma Plan, 2009, p. 11). The first objective under this umbrella goal 

for the Montana Asthma Control Program is to “Support delivery of evidence-based 

health care according to the EPR-3 Asthma Guidelines in the primary care setting” 

(Montana State Asthma Plan, 2009, p. 15). The creating of this asthma toolkit for the 

primary care setting is an attempt to assist with the achievement of this objective for the 

Montana State Asthma Control Program.  

 
Key Terms 

 
 

Asthma: “a complex disorder characterized by variable and recurring symptoms, 
airflow obstruction, bronchial hyperresponsiveness and an underlying 
inflammation” (DPHHS, NIH, NHLBI, 2007). 

 
Asthma Action Plan: A written plan that is developed with a patient by a provider that 

explains how to control asthma symptoms. It can include instructions on when 
to take, medications daily and during an asthma attack, when to go in for an 
office visit, and when to go to the Emergency Department (CDC, 2012).  

 
CDC: Centers for Disease Control and Prevention 

ED: Emergency Department 

EPR-3 Guidelines: Expert panel report- 3rd edition. This report presents a stepwise 
approach for managing asthma based on scientific evidence and current reviews. 

  
DPI: Dry Powder Inhaler 

GIP: Guidelines Implementation Panel 

Primary care: “Primary care is the level of a health services system that provides 
entry into the system for all new needs and problems, provides person-
focused (not disease-oriented) care over time, provides care for all but 
very uncommon or unusual conditions, and coordinates or integrates care, 
regardless of where the care is delivered and who provides it” (John’s 
Hopkins University, 2013). 
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Healthy People 2020: “Healthy People provides science-based, 10-year national 

objectives for improving the health of all Americans”(US DHHS, 2010). Last 
released December of 2010.  
 

ICS: Inhaled Corticosteroid 

LABA: Long acting beta-agonist 

LTRA: Leukotriene receptor antagonist 

MACP: Montana Asthma Control Program 

MDI: Metered Dose Inhaler 

MT DPHHS: Montana Department of Public Health and Human Services 

NAEPP: National Asthma Education Prevention Program 

NACP: National Asthma Control Program 

NIH: National Institute of Health 

NHLBI: National Heart, Lung, and Blood Institute 

NACI: National Asthma Control Initiative 

Peak Flow Monitoring: Assessment tool used to assess expiratory flow from a person’s 
lungs as compared to optimal expiratory flow estimated by a person’s height and 
gender (Burns et al., 2013). 
 

PFT: Pulmonary Function Testing.  

SABA: Short acting beta-agonist 

Spirometry: A pulmonary function test that measures both the amount (volume) and 
speed (flow) at which air can be inhaled or exhaled. Used to diagnose and manage 
asthma (Dombkowski et al., 2010).  
 

US DHHS: United States Department of Health and Human Services 
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Organization of the Remainder of the Project 
 
 

 Chapter two will contain a review of literature on the implementation of the EPR-

3 guidelines, support for scheduled asthma visits, support for asthma toolkits or the parts 

that collectively make up the created asthma toolkit, evidence of time constraints in the 

primary care setting, support for why asthma should be managed in the primary care 

setting, and the evidence supporting the need for an asthma intervention in the primary 

care setting. Chapter three will explain the method by which the asthma toolkit was 

designed and give an explanation of what is included in the toolkit. Chapter four will 

address the findings of this professional project and address how these findings support 

the aim of the project to support the intervention of an asthma management toolkit for 

primary care providers in the state of Montana. This chapter will also include a method 

suggested for the toolkit’s distribution to primary care providers and the method by 

which it should be used in the primary care setting. Chapter five will include conclusions 

and recommendations based on project development, the creation of the toolkit, and the 

potential for implementation of the asthma toolkit in primary care settings in the rural 

state of Montana. 
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CHAPTER 2 
 
 

LITERATURE REVIEW ON PEDIATRIC ASTHMA CARE 
 

PRACTICES IN THE PRIMARY CARE SETTING 
 
 

Introduction 
 
 

The review of literature for this study focused on support for the six priority 

messages from the GIP report based on the EPR-3 guidelines for diagnosis and 

management of asthma; support for managing asthma in the primary care setting; the 

need for better systems or tools to implement EPR-3 guidelines in the clinical setting; and 

the need for time-saving tools for clinicians to use during complex asthma visits. The 

studies were evaluated for information that would support the need for the creation of an 

evidenced-based asthma toolkit for primary care providers to use in diagnosing and 

managing asthma in an efficient manner. Many of the studies identified the poor asthma 

control that exists in the pediatric population and the need for primary care providers’ 

adherence to the EPR-3 guidelines for asthma diagnosis and management. The GIP 

Report was used as a focus for this literature review since this expert panel has already 

identified the 6 priority messages from the EPR-3 guidelines that need to be put into 

action in the clinical setting. The literature reviewed supports the creation of an asthma 

toolkit that includes tools for implementing the 6 priority messages from the GIP report. 

Keywords used in this literature search were asthma and: action plan, adherence, barriers, 

control, education, efficient, environmental exposures, EPR-3, face to face, guidelines, 

inhaled corticosteriods, kits, management, pediatric, primary care, time, tool, toolkit, 
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visits, and written. Databases used were CINAHL, Cochrane Library, Ebsco host, 

Medline, Pubmed, ScienceDirect and Web of Science.  

 
Managing Asthma in the Primary Care Setting 

 
 

Primary care providers are the cornerstones of clinical care for asthma assessment 

and management worldwide (Small, 2012). The majority of asthma cases are diagnosed, 

treated and chronically managed in the primary care setting, leaving only a small 

percentage of those with asthma who need to be seen by an asthma specialist (Small, 

2012). Many studies focus on the primary care setting for creating and improving asthma 

interventions because this is where the majority of asthma care occurs.  

 There are several steps to cover in the diagnosis and management of asthma in the 

primary care setting. Small (2012) listed five key areas that need to be covered for 

effective asthma management in primary care. These were (a) establishing an accurate 

diagnosis, (b) gaining control of asthma, (c) treatment options, (d) special circumstances 

(i.e. special patient groups), and (e) exacerbations (Small, 2012). Ali (2009) discussed the 

key areas that need to be addressed at each asthma review visit. These were (a) 

symptomatic asthma control using the three questions from the Royal College of 

Physicians, (b) Asthma Control Questionnaire or Asthma Control Test, (c) lung function 

test (spirometry or peak flow), (d) exacerbation rate, (e) inhaler technique, (f) 

Compliance with medications (prescription refill review), (g) bronchodilator reliance 

(refill review), and (h) possession and use of a personalized asthma action plan. All of 

these steps need to be completed by the primary care provider in addition to education 
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about the disease process, inhaler techniques, environmental triggers, and self-

management techniques (Cornforth, 2010). 

The NAEPP’s most recent EPR-3 recommendations for asthma diagnosis and 

management splits the tasks of the primary care clinician into two categories; the initial 

visit and the follow up visit. The recommended tasks for the clinician in the initial visit 

are:  

1.  Diagnose asthma  
2.  Assess asthma severity  
3.  Initiate medication and demonstrate use of devices 
4.  Develop written asthma action plan  
5.  Schedule follow-up appointment  

(US DHHS, NIH, NHLBI, 2012, p. 2).  
 
The recommended tasks for asthma follow up visits in the primary care setting 

are:  

1.  Assess and monitor asthma control  
2.  Review medication technique and adherence; assess side effects; 

review environmental control 
3.  Maintain, step up, or step down medication  
4.  Review asthma action plan, revise as needed   
5.  Schedule next follow-up appointment  

(US DHHS, NIH, NHLBI, 2012, p. 2).  
 
All of these steps completed by the primary care provider focus on achieving and 

maintaining asthma control and improving asthma outcomes. 

Primary care providers have the unique opportunity to address asthma control at 

office visits that are scheduled for non-respiratory reasons (i.e. well child visits, sports 

physicals). Mintze et al. (2009) completed a multi-site cross-sectional survey of adult 

patients with asthma who were seen in the primary care setting for non-respiratory 

reasons. The study found that 48% of patients with asthma visiting their primary care 
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provider for a non-respiratory reason had uncontrolled asthma at the time of the visit 

(Mintze et al., 2009). Adolescents are a particularly hard patient population as far as 

adherence to asthma plans and the primary care provider has the opportunity to address 

this issue with the adolescent asthma patient when they are seen for sports physicals or 

school required visits (Yawn, 2011). The NAEPP guidelines recommend frequent follow 

up visits for keeping asthma well controlled. The guidelines recommend regular follow 

up visits at one to six month intervals, with modification of this schedule for follow up as 

needed (Gallagher, 2002) but statistics show that these regularly scheduled visits often do 

not happen (Swartz, Banasiak & Meadows-Oliver, 2005). Therefore, it would be optimal 

if asthma control were addressed at every office visit regardless of the visit reason 

(Swartz, Banasiak & Meadows-Oliver, 2005).  

 
Barriers to Use of EPR-3 Guidelines 

by Primary Care Providers 
 
 

Achieving good asthma control for all patients is a main focus of the EPR-3 

guidelines, yet outpatient asthma management and control remains suboptimal (US 

DHHS, NIH, NHLBI, 2013, & Lob et al., 2011). These evidenced-based practice 

recommendations are intended to be used by all providers diagnosing and managing 

asthma patients so that treatment is stepped up to the appropriate level where patients 

have well controlled asthma (Yates, 2013). However, primary care providers have not 

been consistent in the implementation of evidence-based guidelines thereby highlighting 

a gap between evidence-based medicine and actual clinical practice (Kim & Cho, 2011). 

A study by Cabana et al. (2007) found that in the U.S., 91% of health care providers were 
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aware of the NAEPP guidelines but only 54% were adhering to the guideline 

recommendations. Another study by Wisnivesky et al. (2009) showed that out of 202 

inner-city primary care providers only 62% were adhering to NAEPP recommendations 

for ICS prescriptions, 10% for allergy testing, and only 9% were using the 

recommendation for an asthma action plan.  

Worldwide, the problem of implementation of evidence-based asthma guidelines 

has proven to be a challenge. The Global Initiative for Asthma (GINA) program was 

created to raise international awareness for asthma with a mission of developing 

international asthma guidelines that could be customized around the world to meet unique 

health care systems’ needs. This organization represents a collaboration between the 

World Health Organization and the National Heart, Lung, and Blood Institute. Although 

countries across the globe have adopted evidenced-based guidelines, like the EPR-3 

Guidelines released in 2007 in the U.S., dissemination of these guidelines in a practical 

and concise format for use in clinical practice has fallen short. When evidenced-based 

practice guidelines are not summarized and disseminated as convenient and easily 

accessible tools for clinical practice, they are less likely to be used by clinicians (Kim & 

Cho, 2012). 

Clinical guidelines decrease variation in the treatment of asthma by providing 

protocols for management of the disease (Rance et al., 2011). When guidelines are 

provided in the form of reminders in the clinical setting, literature shows that adherence 

to clinical guidelines improves (Rance et al., 2011). Despite the fact that asthma 

guidelines have been available in the U.S. for more than 20 years, their utilization has not 
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been optimal in the clinical setting (Rastogi, Shetty, Neugebauer, & Harijith, 2006). The 

implementation and use of the EPR-3 guidelines has proven to improve patient outcomes 

in the primary care setting in many studies. Cloutier et al. (2005) describe how the use of 

asthma guidelines improved patient outcomes in a large group of low-income, urban, 

minority children in a primary care clinic, as well as increased the use of inhaled 

corticosteroids (ICS) and asthma treatment plans, reduced asthma related ED visits and 

hospitalizations, and decreased outpatient asthma visits (Cloutier et al., 2005).  

Ting (2002) found that there were four common reasons for primary care 

providers not adhering to the NAEPP guidelines for asthma diagnosis and management. 

These were: (a) not remembering classification parameters of asthma severity, (b) not 

remembering various brands and exact dosages of inhaled steroids for different asthma 

severities, (c) not remembering to ask about various triggers of asthma, and (d) not 

having sufficient time or resources to provide asthma education and an asthma action 

plan (Rance et al., 2011). Shah et al. (2008) found that concerns arise with primary care 

providers providing sole asthma care for patients because they are often not well 

informed on current asthma guidelines and recommendations. Adherence to asthma 

guidelines in primary care has been problematic in the realm of initial diagnosis and 

ongoing management using spirometry, as recommended by the EPR-3 guidelines 

(Dombkowaski et al., 2010). In a study of 360 pediatric primary care providers, only 21% 

used spirometry as recommended for diagnosis and follow up of asthma care 

(Dombkowaski et al., 2010). Primary care providers in this study cited several barriers to 

adhering to this EPR-3 guideline of using spirometry for pediatric asthma assessment and 
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management including: not being comfortable with interpreting spirometry, adequate 

training of staff to perform spirometry was not done, insufficient time in the office, 

inadequate reimbursement for spirometry testing (Dombkowaski et al., 2010).  

Cabana et al. (2001) completed a qualitative study that involved 22 pediatric 

primary care providers and their perceived barriers to adhering to the NAEPP guidelines 

for asthma assessment and management. They found that older providers disagreed with 

ICS recommendations while younger providers were not confident with their dosing of 

the ICSs in children. Also, older providers cited that a barrier was lack of training in the 

use of peak flow meters and other training devices as well as lack of time in the office to 

provide complete asthma education and lack of outcome expectancy (Cabana et al., 

2001).  

Davis et al. (1999) completed a similar study on physician behaviors related to 

implementation of the NAEPP guidelines with asthma and found several similar barriers 

to implementing the guidelines in practice. Some of these barriers to implementing the 

asthma guidelines were lack of time, lack of reimbursement for following guidelines, 

limited staff to complete all guidelines, lack of experience in educating patients, lack of 

belief that the guidelines would affect patient outcome, and routines of previous practice. 

Small (2012), as an expert in asthma care in the UK, identified potential barriers 

to implementing asthma care guidelines in a country where an estimated 5.4 million 

people have asthma, the highest prevalence of asthma in the world. Some of the barriers 

to implementing asthma care guidelines that Small (2012) identified were: (a) workload, 

particularly in primary care, (b) a false impression that asthma is straightforward and 
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already well-managed, (c) limitations of asthma targets in the quality outcomes 

framework, and (d) patient factors such as adhering to therapy plan, unwilling to follow 

up routinely, and patient complacency about symptoms and control. So as one can clearly 

see the barriers identified in the United Kingdom overlap with barriers seen through 

studies in the United States. 

 
Improving Asthma Care in the Primary Care Setting 

 
 

 Several studies have been conducted implementing asthma diagnosis, 

management, treatment, and education tools for the primary care setting in an effort to 

discover ways to improve asthma care delivery to promote better asthma outcomes. 

Prompting the clinician and the patient/parent to constantly assess, manage and treat 

asthma symptoms based on evidence can improve asthma outcomes worldwide (NHLBI, 

2013).  

 
Asthma Action Plans 

Individualized asthma action plans aim to astutely manage a variable disease in 

the home setting (Booth, 2012). This is considered a “self-management” tool for asthma 

that can be applied to patients of all different ages. The use of written asthma action plans 

coupled with appropriate prescriptions for treatment have been shown to improve 

adherence to asthma care plans and result in more well-controlled asthma in children 

(Ducharme et al., 2011; Teo, 2005). This tool helps children and their families to 

categorize their symptoms and take appropriate and timely actions that match their 

current symptoms. Asthma action plans also help to organize and disseminate the 
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provider’s plan for the asthma patient. It is recommended by the EPR-3 guidelines that 

clinicians fill this out at the initial asthma assessment visit as well as review and update it 

at each subsequent visit (EPR-3 guidelines, 2007). There are many different forms of the 

asthma action plan in existence, but Gibson and Powell (2004) recommend that 

successful written asthma action plans should contain: (a) when to increase treatment 

(action point), (b) how to increase treatment, (c) how long to increase treatment for, and 

(d) when to seek medical help. Gibson and Powell (2004) also established that asthma 

action plans should be based on Peak Expiratory Flow Rate (PEFR) of personal best over 

percentage of predicted PEFR. The patient/parent should be asked about preferences and 

understanding of the action plan they are given because the action plan can be tailored to 

support better adherence (Gibson & Powell, 2004).  

 Ducharme et al. (2010) completed a single-masked randomized controlled trial of 

children presenting with acute asthma in the emergency room of a pediatric hospital 

using asthma action plans for discharge management. They found that providing a written 

asthma action plan to pediatric patients and their families significantly increased 

adherence to inhaled and oral corticosteroid use in asthma control as well as adherence to 

follow up recommendations and maintenance fluticasone use. Children given a written 

asthma action plan upon ED discharge displayed significantly better asthma control over 

a 90 day period. 

Lieu and colleagues (1997) completed a study that established that written asthma 

action plans reduced hospitalizations and ED visits for children with asthma. The study 

further showed that the ability of patients to use written asthma action plans at the onset 
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of a cold or flu was associated with decreased ED visits for these reasons (Lieu et al., 

1997). Cowie et al. (1997) compared the effect of a symptom based asthma action plan, 

to a PEFR based asthma action plan to no action plan given on controlling asthma. They 

found that the asthma patients with the PEFR based asthma action plan had a significant 

decrease in required visits for asthma exacerbations.  

 
Provider Decision Support Tools 

 Many decision-support tools have been developed to enhance providers’ 

adherence to evidence-based asthma guidelines. Some examples of these decision support 

tools that have been created and tested for efficacy on clinical outcomes with asthma are 

the “Acute asthma management pathways”(Lougheed & Oajos-Clow, 2010), the “Multi-

colored simplified asthma guideline reminder (MSAGR)” (O’Laughlen, Hollen & Ting 

(2009), the “Paper stamp checklist” (Renzi et al., 2006), and the “Asthma Toolbox” 

(Shapiro et al., 2011). These have all proved to increase provider’s knowledge on 

evidence-based asthma care as well as improve adherence to evidence-based guidelines 

and improve documentation of asthma management (Kim & Cho, 2012).  

 Educational programs for providers about asthma guidelines exist as well. Since 

primary care providers predominantly manage asthma, it is crucial that asthma guidelines 

are easily accessible and understandable for providers (Kim & Cho, 2012). Computer 

based disease management systems for chronic conditions such as asthma have proven to 

be effective in implementing guidelines into clinical practice (Hunt et al., 1998). These 

computer programs act as a prompting mechanism for providers to adhere to evidence-

based guidelines. Some examples of these that exist are the “Easy asthma management 
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program” (Cho et al., 2010), the “AsthmaCritic” (Kuilboer et al., 2006), and the “Asthma 

medication management information system” (Twigg et al., 2004).  

 
Provider Preference: Quick Reference Forms 

Time constraints in primary care often interfere with the provision of complete 

asthma care based on the EPR-3 guidelines (Foggs, 2005). In a study done by Kang et al. 

(2010), physicians were found to prefer decision making tools and guideline 

recommendations in a format that could facilitate rapid decision-making in a busy clinical 

setting. Preferences by these providers were that the asthma guidelines needed to be 

presented in practical and concise formats such as with flowcharts, algorithms, and 

diagrams (Kang et al., 2010). They also further discovered that providers preferred 

concise materials to be presented on laminated sheets, pocket cards or in electronic 

medical records (Kang et al., 2010). Stone et al. (2005) had similar findings with a study 

conducted on guideline implementations for pediatric asthma and other diseases. They 

found that providers preferred more concise and easy-to-use practical guideline 

references (Stone et al., 2005).  

 
Patient Education 

Evidence-based patient and parent education remains a mainstay in the 

management and control of pediatric asthma (Cornforth, 2010). Several educational tools 

and methods have been tried in the primary care setting in order to improve asthma 

outcomes for pediatric patients. Sleath et al. (2011) provides research showing that there 

is a need for providers to demonstrate the use of asthma devices to children and parents in 
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clinic and get a return demonstration back from them as well to insure proper use and 

understanding of asthma treatments. The National Heart Lung and Blood Institute also 

recommend this practice in order to prevent improper use of inhalers, peak flow meters, 

turbuhalers, nebulizers, and other asthma devices (National Heart Lung and Blood 

Institute, 1997). This “hands-on” asthma education and demonstration will ensure better 

management of symptoms and prevent unnecessary emergent/urgent visits and 

hospitalizations as well as decrease health care costs (Sleath et. al, 2011).  

 Patient/Parent centered asthma education has been proven to be very effective in 

improving outcomes for pediatric asthma patients. This type of teaching approach with 

asthma care involves providing medical information adjusted to the individuals learning 

style, educational level, and performance abilities (Steward et al., 1995). Tzeng et al. 

(2010) completed a quasi-experimental study on children ages 6-14 in Taiwan with 

moderate to severe asthma that involved a three-month patient-centered asthma education 

program. This study showed that individualized assessment, planning, coordination of 

care, appropriate referrals, timely monitoring visits and follow up visits as part of the 

patient-centered education program improved home environmental control behaviors 

thereby improving patient outcomes (Tzeng et al., 2010).  

 Asthma education and management programs implemented in the clinical setting 

have been shown to greatly improve adherence to asthma plans and improve asthma 

outcomes. Farber and Oliveria (2004) completed a randomized, controlled clinical trial to 

see the effect of an asthma education program implemented as part of an ER visit in a 

New Orleans hospital for children ages 2-18. The study showed that the education 
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program improved the use of controller medications but did not have an impact on 

functional severity of the patients’ asthma or on future exacerbations.  

 Boyd et al. (2009) completed a meta-analysis to uncover if asthma education 

promotes improved health outcomes. This meta-analysis included 38 randomized, 

controlled studies that involved 7,843 children. The findings of this review showed that 

providing asthma education to patients, parents, or both reduced ER visits and decreased 

office sick visits (Boyd et al., 2009). Educational interventions that are both written and 

face-to-face presented in a patient-centered fashion are optimal tools for promoting 

pediatric asthma control (Shah et al., 2008).  

 
Literature Review Summary 

 
 

Assessment and management of asthma in the primary care setting should be 

based on evidence-based guidelines like the EPR-3 Guidelines for Asthma Assessment 

and Management. However, primary care providers often fail to utilize the guidelines.. In 

order to implement evidence-based guidelines into clinical practice, strategies must be 

used to make the guidelines concise, understandable and practical for the clinical setting. 

Clinical decision making tools, action plans, patient education tools and strategies have 

all been found to be beneficial in promoting good asthma control and outcomes in the 

primary care setting. A combination of these prompts, tools, materials and strategies 

would be beneficial in the care of pediatric asthma patients nationwide as well as the 

adherence to the EPR-3 Guidelines for Asthma Assessment and Management.  
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CHAPTER THREE 
 
 

METHODS 
 
 

Overview 
 
 

The objective of this project was to create an evidence-based pediatric asthma 

education and management toolkit for primary care providers in Montana to use in the 

primary care setting. The project aim is to assist in eliminating barriers to providing 

comprehensive evidence-based asthma care in a busy primary care office. The 

organization and content of the toolkit was based on the EPR-3 Guidelines for the 

Diagnosis and Management of Asthma (2007). Recommendations from pediatric asthma 

specialists in Montana as well as the Montana Asthma Control Program were 

incorporated into creating this toolkit for primary care providers. The literature review for 

this project was used to uncover the most efficient and effective asthma management and 

education tools tested in the primary care setting. Combining national evidence-based 

recommendations with local state recommendations was an attempt to decrease barriers 

to asthma care based on researched and tested tools.  

 
Design of Toolkit 

 
 

The general design of this asthma toolkit for pediatric primary care providers was 

set up in a way that would assist the provider in easily accessing all aspects of an initial 

asthma care visit as well as possible aspects in asthma follow-up visits for the busy 

primary care setting. The goal was to make the EPR-3 Asthma Diagnosis and 
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Management Guidelines (2007) easy to use in a short amount of time when visits in the 

primary care setting are often limited to twenty minutes or less (Konrad et al., 2010). In 

order to accomplish this, the toolkit was created to have a conveniently tabbed sections 

for providers to easily find diagnosis, management, education, and reference tools 

without having to spend time finding or gathering evidence-based tools to use during 

their asthma visits. Educational flyers demonstrating how to use peak flow meters, 

different types of inhalers, and spacers were also included in the toolkit in an organized 

and convenient to use fashion in the toolkit based on the demonstration device kit used by 

the Montana Asthma Control Program in the past. Each holding container for the devices 

clearly labels the device and is coordinated with an educational handout in the toolkit that 

explains how to use (and sometimes clean) the device. These handouts can be used to 

both educate the provider and the patient on the proper use and care of the devices.  

 The EPR-3 Guidelines for Asthma Diagnosis and Management (2007) 

recommends several key clinical activities for the evidence-based diagnosis and 

management of asthma. These clinical recommendations were used as a basis for what to 

include in the asthma toolkit for providers. In order to incorporate the literature on the 

barriers to asthma care delivery in the primary care setting, additional provider training 

tools and references were included in the kit in an attempt to alleviate some 

implementation barriers. As an example, spirometry is recommended to be performed at 

the initial asthma assessment and diagnosis visit by the EPR-3 Guidelines. The literature 

shows that a barrier to primary care providers ordering this gold standard of asthma 

diagnosis in children greater than or equal to 5 years of age is that they are not 
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comfortable interpreting spirometry results. In order to help with alleviating this barrier, 

the toolkit was equipped with a simple lesson on interpreting spirometry results.  

 The tools and references in the asthma toolkit are grouped into easy to use 

sections based on what the provider needs to address in each particular asthma visit. The 

EPR-3 Guidelines recommend dividing the tasks for complete evidence-based asthma 

care in the primary care setting into two categories. The “initial asthma assessment and 

diagnosis visit” and the “asthma follow-up visits” (EPR-3 Guidelines, 2007). Within each 

of these visits there are subcategories that are recommended to be addressed. The toolkit 

is designed with provider instructions so that the recommended provider tasks for the 

initial visit are outlined with a checklist and the follow up visit recommendations are also 

outlined for the provider with a checklist. Since every child will have individual needs 

because asthma is such an individualized chronic disease, the provider can do the 

recommended basics for asthma care on the checklists at each visit and then supplement 

the asthma care with additional materials as the provider sees fit for that individual child. 

This helps to prioritize necessary asthma care at visits given the limited time the primary 

care providers have to complete asthma visits.  

Each tool or reference in the toolkit was intended to be able to be found quickly 

and used quickly in the pediatric primary care setting. Individual reference tools were 

chosen based on their ease of use (i.e. quick reference, algorithm, chart, or handout) and 

also based on provider preference reviewed in literature. All forms were laminated to 

prevent wear and tear in a busy office setting, for easy replicating for patient education 

and take-home tools, and to keep the kit hygienic so that it could be sanitized when 
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necessary. Each provider or team member of that provider, is responsible for replicating 

the “master copies” that are laminated for provider/patient use in the office in order to 

give written materials to the patient and family for optimal asthma education and 

adherence to management plan. The original toolkit will be distributed with 10 copies of 

each laminated tool or reference to get the provider started with the use of the toolkit.  

 
Content Outline of Pediatric Asthma 
Toolkit for Primary Care Providers 

 
 

 The contents of this asthma toolkit are listed and described below. All pages in 

the toolkit were given a number and referenced in Appendix A at the end of this report. 

 Page 1: Cover Page. Includes bulleted 6 priority messages for provider to 

follow when dealing with an asthma visit.  

 Page 2: Flow-sheet/algorithm of asthma care. This is just an overall flow-sheet 

that can be used by providers as a quick reference guide to the steps for 

asthma care in their primary care practice.  

 Page 3: Quick Reference for Asthma Care: Step-by-Step Quick Reference for 

flow of asthma care in the primary care setting.  

 Page 4: Initial Asthma Visit Checklist for the Primary Care Provider. This 

checklist gives the provider a quick reference for what needs to be done at the 

initial asthma diagnosis visit. The checklist contains references for which 

pages of the toolkit to access for each step. They can also be found by the 

quick-tab titles on the actual pages of the toolkit. 
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 Page 5: Asthma Follow-Up Visit Checklist for the Primary Care Provider. 

This checklist gives the provider a quick reference for what needs to be done 

at each asthma follow up visit. The checklist contains references for which 

pages of the toolkit to access for each step. They can also be found by the 

quick-tab titles on the actual pages of the toolkit. 

 Page 6: Common findings upon pediatric exam and history for asthma 

assessment. Also lists possible differential diagnoses for the pediatric patient. 

 Page 7: Spirometry terms defined. When to perform spirometry for a 

suspected asthma patient or current asthma patient.  

 Page 8: Spirometry Interpretation Reference. This gives the provider a quick 

reference in interpreting spirometry results performed for assessing asthma 

severity in children 5 years of age or older. 

 Page 9:  Spirometry Flow Volume Curve Interpretation Guide. Demonstrates 

by picture flow volume curve variations and how to interpret these. 

 Page 10: Asthma Severity Classification Chart for Children Ages 0-4 years 

and 5-11 years. This chart classifies the child’s asthma as “intermittent”, 

“mild persistent”, “moderate persistent”, or “severe persistent” based on the 

child’s age, impairment and risk. It also recommends which “Step” to use for 

initiating therapy.  

 Page 11: Asthma Severity Classification Chart for Children 12 years of age or 

older. This chart classifies the child’s asthma as “intermittent”, “mild 

persistent”, “moderate persistent”, or “severe persistent” based on the child’s 
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age, impairment and risk. It also recommends which “Step” to use for 

initiating therapy.  

 Page 12: Stepwise approach chart for managing asthma long term in children 

0-4 years of age and 5-11 years of age. This quick reference chart assists the 

provider in deciding which treatment to use for which child based on their 

severity classification and age.  

 Page 13: Stepwise approach for managing asthma in adolescents 12 years of 

age or older and adults. This quick reference chart assists the provider in 

deciding which treatment to use for which adolescent/adult based on their 

severity classification and age.  

 Pages 14-16: Usual doses for long term control asthma medications for 

different ages of children. This chart is three pages long and categorizes 

asthma medications available by class of medication. It is organized in a way 

so that providers can quickly references different doses of different 

medications for various ages of their pediatric patient population.  

 Pages 17-18: Usual doses for quick-relief asthma medications for different 

ages of children. This chart is three pages long and categorizes asthma 

medications available by class of medication. It is organized in a way so that 

providers can quickly references different doses of different medications for 

various ages of their pediatric patient population.  

 Pages 19: General information about side effects of different asthma 

medications by category. Made to be used as a handout for parents/patients.  
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 Pages 20: Provider reference for aerosol delivery devices. This provides a 

quick chart reference for the provider that shows population to prescribe 

which aerosol device for, technique for using the aerosol devices and any 

possible therapeutic issues with the devices.  

 Page 21: How to use a Metered Dose Inhaler (MDI) handout. This can be 

given to parents/patients. Provides instructions on how to use and clean the 

device. 

 Page 22: How to use a Metered Dose Inhaler (MDI) with a spacer and mask. 

This can be given to parents/patients. Provides instructions on how to use and 

clean the device. 

 Page 23: How to use a Dry Powder Inhaler (DPI). This shows techniques and 

tips for using a Flexhaler and a Diskus. This can be given to parents/patients. 

Provides instructions on how to use and clean the device 

 Page 24: How to prime and clean a Metered Dose Inhaler and a Spacer. This 

can be given to parents/patients. Provides instructions on how to prime and 

clean the devices. 

 Page 25: How to use a Nebulizer and how to clean a Nebulizer. This can be 

given to parents/patients. Provides instructions on how to use and clean the 

device.  

 Page 26: Peak-Flow information for the provider. Why these are an important 

part of asthma care and how to utilize the peak flow meter in the office 

setting. 
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 Page 27: Peak-Flow Chart for provider reference. Gives expected peak flow 

readings for child’s age and height.  

 Pages 28-29: Peak-Flow Teaching and Handout. This is intended to aid the 

provider in teaching a patient how to perform Peak-Flow monitoring at home 

and can also be given as a handout to the parents/patient.  

 Page 30: All about asthma informational handout for patients.  

 Pages 31: Montana Asthma Action Plan for Children. Included to use in office 

visits and for parents/patients to take home. 

 Page 32: Montana Student Asthma Action Plan. Included to use in office 

visits and for parents/patients to take to their schools. 

 Page 33: Another Asthma Action Plan for patients of all ages. Provider and 

patient preference will guide which action plan is chosen. Included to use in 

office visits and for parents/patients to take home. 

 Page 34: Another Asthma Action Plan for patients of all ages. This is the NIH 

asthma action plan and the format is different from the others. . Included to 

use in office visits and for parents/patients to take to their schools. 

 Page 35: Daycare/School form that is a checklist to assess how asthma-

friendly the family’s childcare/school setting is. Intended to give to 

parents/patients to take home and do assessment of their school/daycare 

setting.  

 Page 36: Environmental Triggers of Asthma checklist/highlights. This page 

helps the Provider/family to discover and keep track of their patient’s 
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environmental triggers. This can be given to the patient/parents as well to help 

them keep track of their asthma triggers at home or school.  

 Page 37: Asthma Control Test (ACT) for children 4 to 11 years old. This can 

be used at the beginning of the office visit to assess the control the patient has 

over their asthma with the current treatment regimen (or before a treatment 

regimen is started). It can also be given as a handout to parents/patients so that 

their asthma can be assessed at home.  

 Page 38: Asthma Control Test (ACT) for children 12 years and older. This can 

be used at the beginning of the office visit to assess the control the patient has 

over their asthma with the current treatment regimen (or before a treatment 

regimen is started). It can also be given as a handout to parents/patients so that 

their asthma can be assessed at home. 

 Pages 39-40: TRACK  (Test for Respiratory and Asthma Control in Kids) 

form for children under age 5 years. This can be used at the beginning of the 

office visit to assess the control the patient has over their asthma with their 

current treatment regimen (or before a treatment regimen is started). It can 

also be given as a handout to parents so that asthma can be assessed at home 

in children under 5 years old.  

 Page 41: Asthma Symptom Diary. This can be used by the patient or parents 

to keep track of their asthma symptoms and medication use between visits.  

 Page 42: Assessing Asthma Control and Adjusting Therapy in Children ages 

0-4 years and 5-11 years. Quick reference chart for providers to use at asthma 



37 
 

follow up visits to assess asthma control and adjust therapy based on age, 

impairment and risk.  

 Page 43: Assessing Asthma Control and Adjusting Therapy in Youths 12 

years of age or older and adults. Quick reference chart for providers to use at 

asthma follow up visits to assess asthma control and adjust therapy based on 

age, impairment and risk. 

 Page 44: Asthma resources for the provider and the patient. This is a list of 

websites and organizations that can provide more information and materials 

about asthma care. This can be used as a handout to parents/patients if they 

are requesting more information as well. 

 Page 45: Local resources in Montana for provider and patient/parents. This is 

a list of asthma resources in the state of Montana. 

 Page 46: Back cover page. Created by credits.  
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CHAPTER FOUR 
 
 

RESULTS 
 
 

Overview: Description of Findings 
 
 
 Uncontrolled asthma is a prevalent problem in children throughout the U.S., 

including in the state of Montana (Sleath et al., 2011 & MT DPHHS, 2013). There are 

costly consequences, both health and economic, to uncontrolled pediatric asthma in the 

U.S and Montana. These “costs” involve more frequent ED visits, higher hospitalization 

rates, more office visits, more missed days of school and work and the emotional strain 

on families (CDC, 2013a, CDC, 2013b, Liu et. al, 2010 & Akinbami, Moorman & Xiang 

Lui, 2011). The economic consequences of uncontrolled asthma may be more severe in 

the rural state of Montana due to the fact that the median household income is 12% lower 

than the rest of the U.S. as well as having lower average rates of insured residents than 

the rest of the U.S. (MT DPHHS, 2013). 

 Primary care providers are the key to managing uncontrolled asthma. The 

majority of pediatric asthma is managed in the primary care setting (Small, 2012). 

However, barriers do exist to providing comprehensive and evidence-based pediatric 

asthma care in the primary care setting. Some of the most prevalent barriers found in 

literature were lack of time in a visit to provide necessary care, lack of adherence to 

current EPR-3 guidelines, lack of reimbursement for comprehensive asthma 

management, limited staff available to complete all the necessary steps, and lack of 

access to easy-to-use tools (Small, 2012, Davis et. al, 1999, Dombkowaski et al., 2010, 
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Ting, 2002, Kim & Cho, 2012, & Cabana et. al, 2007). Eliminating all or some of these 

barriers to providing comprehensive evidence-based pediatric asthma care in the primary 

care setting would improve asthma outcomes for children in the U.S. and the state of 

Montana (NHLBI, 2013 & MT DPHHA, 2013).  

 Many studies have been conducted on individual tools that have been 

implemented in the primary care setting to improve asthma outcomes in children. When 

providers utilize decisions support tools that prompt evidence-based asthma care, use 

quick reference charts, forms and flow-sheets for diagnosis, management and follow up, 

use individualized asthma action plans to direct home management, and provide patient 

education based in demonstration and patient involvement, asthma outcomes are better 

for patients (Booth, 2012, Ducharme et. al, 2011, Kim & Cho, 2012, Kang et al., 2010, 

Stone et al., 2005, Cornforth, 2010, & Boyd et. al, 2010). Although much research has 

been done to show the effectiveness of these individual tools and concepts on pediatric 

asthma outcomes in primary care, not much research has been done on comprehensive 

toolkits for the primary care provider that include a mixture of all of these tools for 

asthma diagnosis, management and education.  

 To develop the pediatric asthma toolkit, I reviewed literature, consulted members 

of the Montana Asthma Control Program, asthma specialists and primary care providers 

in Montana, and incorporated personal observations in pediatric and family practices as a 

nurse and graduate nursing student. Interviews were conducted with Dr. Zacharisen, 

allergy and asthma specialist and pediatrician, Jeanne Cannon, RHIA, CPHT, CWPM 

and Katie Loveland, MPH, MSW, past program managers of the Montana Asthma 
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Control Program, and Josy Jahnke, RN for the Montana Asthma Project Home Visiting 

Program, in order to gather expert opinion on the best asthma diagnosis, management, 

and education tools to include in this toolkit for Montana primary care providers in 

addition to reviewed literature. Certain asthma toolkits existing in other states were also 

reviewed in an attempt to compare diagnosis, management, and education materials being 

distributed currently to primary care providers in other states. Some of these toolkits 

included the Fight Asthma Milwaukee Asthma Toolkit (Children’s Hospital and Health 

System of Wisconsin, 2012), the Colorado Asthma Toolkit (National Jewish Health, 

2013), and the Pennsylvania Pediatric Asthma Toolkit (Philadelphia Allies Against 

Asthma Coalition & the Pennsylvania Department of Health, 2012). 

 Included materials were prioritized according to which were most likely to 

eliminate barriers to providing comprehensive evidence-based pediatric asthma care in 

the primary care setting. The toolkit was based on the most current EPR-3 Asthma 

Diagnosis and Management Guidelines (2007) so that all providers were using the most 

up-to-date recommendations in asthma care and that they were easy to access. Also 

prioritized were tools to clarify the many steps to pediatric asthma care into clearly 

outlined and easy to access with checklists. The toolkit was designed so that all of the 

elements were in one place, easy-to-access, and comprehensive. This toolkit was intended 

for use from initial diagnosis of asthma to the long-term management stable patients as 

well as follow-ups for uncontrolled asthma. The intent was to have all diagnosis, 

management, and educational tools located in one toolkit so that the primary care 
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provider could save time and energy providing the best evidence-based asthma care 

possible. 

 The research for the development of this toolkit identified that primary care 

providers prefer individualized tools that may not be the same as other providers in the 

state or even in their rural town. However, many providers expressed a desire to “all be 

on the same page” with their asthma care so that continuity of care could be 

accomplished with their patients. The idea of using a succinct pediatric asthma toolkit 

across the state of Montana did appeal to many providers who were asked. Many primary 

care providers were very interested in acquiring a pediatric asthma toolkit so that they 

would not have to piece together their own resources. It was expressed that the toolkit 

would indeed save them time and also help their staff to provide patients with resources 

and education.  

 In creating this toolkit, I found that not all asthma “tools” are created equal. Many 

asthma flow-sheets, references, self-assessment tools, and action plans do not align with  

current EPR-3 guidelines. For this toolkit, all checklists, charts, and education handouts 

were altered or created to reflect guideline’s recommendations. Asthma specialists and 

primary care providers were consulted on the creation of these tools as well.  

Creating a comprehensive pediatric asthma toolkit was challenging with limited 

time and resources as a full time graduate student. Many asthma toolkits in other states 

were created by teams of people working for hospitals, public health departments, or 

health systems (i.e. Colorado Asthma Toolkit by National Jewish Health, 2013 and the 

Pediatric Asthma Toolkit by Philadephia Allies Against Asthma Coalition & the 
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Pennsylvania Department of Public Health, 2012). In retrospect, the creation of a 

pediatric asthma toolkit for the primary care provider in the state of Montana could have 

been a full time job. However, this leaves room for future improvements, testing of the 

toolkit, and possibly the creation of an outreach program for the Montana Asthma 

Control Program to primary care providers in the state of Montana.  
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CHAPTER 5 
 
 

DISCUSSION, RECOMMENDATIONS, CONCLUSION 
 
 

Discussion 
 
 

Montana primary care providers do not have a designated pediatric asthma toolkit 

to use that is evidence-based or integrated across the state. Resources are scattered and 

awareness of available resources for pediatric asthma care is limited. The rural state of 

Montana provides special circumstances for pediatric patients and their families gaining 

access to asthma specialists (Winters & Lee, 2010). Although most pediatric asthma 

patient visits are managed by primary care providers across the U.S., primary care 

providers must assume an even greater leadership role in their patients asthma care in 

Montana (MT DPHHS, 2013). This care must be evidence-based and coordinated across 

the state in order to improve asthma outcomes for Montana children. Continuity of care 

in a rural state is paramount when access to specialists is limited (McClune, 2009). Rural 

areas are unique in their access to any health care and distance from specialty care 

(Winters & Lee, 2010). Using a state-wide asthma toolkit could improve asthma 

outcomes for children, reduce spending on asthma care, and decrease hospitalizations and 

ED visits. Providing rural pediatric patients in Montana with a continuity of care thread 

through a succinct asthma toolkit for primary care providers across the state would 

parallel with the need for Patient Centered Medical Homes for children with special 

health care needs (McClune, 2009).  
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Easy-to-use, easy-to-access, evidence-based tools are the most supportive to 

primary care providers for complete pediatric asthma care. This pediatric asthma toolkit 

for the primary care provider is an attempt to support the need for better pediatric asthma 

outcomes in the state of Montana. In order to gain insight on the toolkit that was created, 

opinions were gathered from pediatric asthma specialists as well as primary care 

providers in the state of Montana. Two asthma specialists in Montana reviewed the 

pediatric asthma toolkit for the primary care provider and found it to be evidence-based, 

appropriate in content to parallel their specialty practices, appropriate for use in the 

primary care setting, and also appropriate for use as a time-saving tool. The asthma 

specialists gave input on what medications should no longer be recommended and also 

preferred educational tools for device demonstrations. These items were updated in the 

toolkit.  

Three primary care providers were given the toolkit to review. The providers 

found the toolkit to be evidence-based, appropriate for use in their primary care setting 

and very helpful as a time-saving tool in their busy practices. Other opinions gathered 

from primary care providers included that they: (a) appreciated the step-by-step 

checklists; (b) liked the centralized system for all information or teaching tools needed; 

(c) found that everything was in one place so they didn’t have to go to internet or other 

sources to get information or teaching tools (d) liked the spirometry interpretation review; 

(e) liked the easily identifiable tabs to avoid spending time using a table of contents; (f) 

liked the list of Montana specific resources; (g) liked the ability to photocopy any page of 
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the toolkit for a patient hand-out and; (h) liked the correlation with the device 

demonstration kit for patient education.  

There were certain requests and suggestions for the toolkit from experts/providers 

whom reviewed the toolkit. These requests and suggestions were as follows:  

1. Wanted a peak flow goal chart added for estimating optimal large airway 

function and filling out asthma action plans; 

2.  Wanted a bulleted list of priorities for practice on the front cover so a 

provider could easily see the focus of the toolkit; 

3.  Wanted an additional page showing typical spirometry flow curves and 

interpretations; 

4.  Wanted a more durable binding; 

5.  Wanted certain medication devices removed that were taken off the market 

this last year; 

6.  Wanted qualification of why you need to get a chest x-ray on initial 

diagnosis; 

7.  Wanted device re-demonstration added to follow-up checklist.  

All of these requests and suggestions were incorporated into the final draft of the 

pediatric asthma toolkit for the primary care provider. 

Additional requests and suggestions from providers who were shown the toolkit 

could not be accommodated at this time due to lack of resources and implementation 

time. However, these requests and suggestions should be considered in future 

development and testing of the toolkit. One such suggestion was to make the checklists 
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even shorter because they seemed somewhat overwhelming for a traditional 20-minute 

visit. I found it to be very hard to shorten the checklists any more than I had due to the 

fact that all steps need to be covered at some time during evidence-based pediatric asthma 

management. However, I think that a reminder might be issued with the kit on the 

checklists that not all of the steps need to be completed in one visit. The checklists are 

intended to be kept with the child’s chart so that a provider can keep track of what steps 

have been completed in the process and what steps still need to be done. The checklists 

can also be created using more concise medical language that takes out explanations and 

just uses minimal amounts of words. 

Another request from providers was that the toolkit somehow be connected to 

their electronic medical records (EMR) system. It is true that there is a national initiative 

to convert all patient charting to electronic medical records. Though EMR integration 

would be optimal for many practices, there was not enough time to set up a computer 

program for this project. Also, the toolkit was created to be easily accessible to all 

primary care providers in the state of Montana. Currently, there are multiple different 

EMR systems across the state of Montana and the U.S and many small rural clinics in 

Montana are still using paper charting. It would be very hard to incorporate this kit into 

an EMR system and then not have it “communicate” with other EMR systems. I also felt 

it was necessary to provide a toolkit that could be in plain sight and the actual hands of 

the provider and office staff. Many of the pages in this kit are meant to be photocopied 

for patient education hand-outs. Connecting the toolkit to the EMR system would mean 

that you would not have the physical copies for hand-outs unless you printed them from 
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the EMR chart. This could be done, but then the provider is essentially creating a paper 

toolkit again. The intention of the toolkit is not for tracking and medical charting, but for 

guiding the provider to follow evidence-based steps for complete asthma care. I believe 

that the contents of this kit can, and hopefully will be, connected to EMR systems in the 

future but right now most asthma resources are in paper form. One asthma specialty 

clinic uses Cerner as an EMR system, which has the capacity to fill in different asthma 

action plans through this system. They did tell me that this was the only part of their 

asthma care plan that was connected to their EMR system, however, at this time. All 

educational materials were printed out in folders from different sources. Hopefully the 

future will bring an EMR that is friendly to asthma care. 

The last suggestion/request was for improved advertisement of this toolkit/asthma 

resource to providers in Montana. Many primary care providers I spoke with were not 

aware of the resources available to them through the MACP and were very interested in 

how to access these resources and this toolkit in the future. I asked these providers what 

their preferred route of contact was for increasing awareness to these resources and the 

majority stated that face-to-face encounters were best. They discussed it being easy to get 

lost in mailings and emails about resources available but very memorable to meet 

someone offering you tools for practice.  
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Recommendations 
 
 

Suggested Use of Toolkit  
in the Primary Care Setting 
 

This asthma toolkit designed for primary care providers in Montana is intended to 

be an individual provider toolkit that makes it easier to efficiently complete evidence-

based asthma care for pediatric patients and their families. Providers should keep the 

asthma toolkit in a convenient location in their office so that it is easily accessible when 

they have a patient with asthma, or a potential diagnosis, on their daily schedule. All 

primary care offices have different systems of staffing, work-flow, office visit time 

assigned, resources available and comfort levels with asthma care. This toolkit is aimed 

to be comprehensive and applicable to all primary care providers and offices, no matter 

what the variables in care systems may be.  

 Once a provider is aware that they have an asthma patient or potential diagnosis 

of asthma on their schedule, they can access the entire toolkit in their office prior to the 

visit or after the initial exam of the patient and pull out what they need based on the steps 

outlined in the kit. The provider accesses the section of the toolkit under “initial asthma 

visit.” The provider can access the kit to see the medical history and exam findings 

consistent with an asthma patient as well as access the recommendations for ordering 

spirometry and evaluation of spirometry results. The provider can look at the “asthma 

initial visit checklist” and see it is recommended to diagnose the level of severity of the 

patient’s asthma based on history of symptoms and spirometry (if age 5 or greater). The 

provider can then continue down the checklist and access the stepwise approach for 
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treatment of the patient’s asthma based on their severity classification and age. All of 

these tools are easily accessible in the toolkit. The next step is to prescribe a treatment, 

initiate use, and demonstrate use of asthma inhaler device(s) based on recommendations 

and resources in the toolkit. The provider can then continue to the next step on the “initial 

asthma visit checklist” and create a written asthma action plan for the patient/parents. The 

provider might also discuss the need for an action plan and or inhaler at the child’s school 

if the child is of school age. This school action plan would be an example of an additional 

step that is not in the base requirement for the visit but should be addressed if the 

provider has the time or at a later visit. The final step the provider would have to check 

off on the “initial asthma visit checklist” would be to schedule the patient’s follow up 

visit. 

 The ideal and recommended primary care practices for evidence-based asthma 

care are presented in this asthma toolkit. However, sometimes lack of visit time or special 

circumstances with individual patients present in the primary care setting. In these 

situations, the toolkit is designed to be easily accessed for just what the provider may 

need at an individualized visit. For instance, a child might come in with problems using 

their spacer or inhaler or a child’s parents might need more education about 

environmental asthma triggers in the home and the prevention of asthma exacerbations. 

The provider can access the tools needed to address these specific issues for quick acute 

asthma visits. Since research shows that pediatric asthma should be addressed and 

reviewed at non-respiratory visits as well, the toolkit can be accessed for quick asthma 

control assessment tools, management adjustment tools, and educational handouts or 
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references for patients and their parents. Self-assessment tools (ACT and TRACK) can be 

accessed from the toolkit prior to the office visit and completed while the patient is still in 

the waiting room in order to save time. There are many possibilities for how this toolkit 

can be used as a time-saving evidence-based primary care tool.  

 
Testing the Pediatric Asthma Toolkit  
for the Primary Care Provider 

 In order to establish the usefulness of the toolkit in the primary care setting and 

determine improvements in pediatric asthma outcomes in the state of Montana, a study 

related to implementation of this toolkit is needed. Ideally, this toolkit should be tested in 

different primary care settings including rural pediatric and family practices as well as 

urban pediatric and family practices. It must be tested by all types of providers that 

provide primary care in the state of Montana, including Nurse Practitioners, Physician 

Assistants, and Physicians. Different regions of the state should be allowed to test the 

toolkit and data from all regions should be included in the review of the toolkit. The 

toolkit should be tested by providers across the state of Montana over at least a one year 

period in order to track its’ usefulness, efficiency, and effectiveness through all asthma 

seasons and varying levels of pediatric “high volume visits” times of year. It would be 

helpful to base this study off of a previous study completed on other more established 

asthma toolkits, however, there are no studies that were found in the literature that 

reviewed the existing asthma toolkits in other states. 
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Distribution of Toolkit to Primary  
Care Providers in Montana 

 
Next Steps. The Montana Asthma Control Program has a State Plan that includes 

the goals of “Partnerships: Establish and maintain effective partnerships to increase the 

reach and impact of asthma control efforts” and “Health care: Improve systems and 

quality of asthma care” (MT DPHHS, 2009). These two goals align with the need to 

improve asthma diagnosis, management, and education in the state of Montana by 

integrating the EPR-3 Asthma Diagnosis and Management Guidelines into clinical 

primary care practice. As a next step, the Montana Asthma Control Program should 

create a database of primary care providers in the state of Montana to advertise this 

pediatric asthma toolkit for use in their primary care settings.  

 The Montana Asthma Control Program gives health care providers access to 

several individual tools and resources on their website that are evidence-based and 

recommended by the EPR-3 Guidelines (MT DPHHS, 2013). However, there is room to 

improve the systematic outreach to primary care providers in the state about the use and 

implementation of these resources. There is also not a comprehensive provider asthma 

diagnosis and management toolkit offered for primary care providers to order through the 

Montana Asthma Control Program. This professional project has revealed many barriers 

to asthma care in the primary care setting that this toolkit would help to alleviate. The 

Montana Asthma Control Program can use this tool as a way to help create partnerships 

between their program and primary care providers around the state as well as help to 



52 
 
provide a solution to creating a succinct asthma management program between all 

primary care providers in the state of Montana. 

 
Distribution. The Montana Asthma Control Program can market this asthma 

toolkit to primary care providers in several ways. The toolkit could be posted on their 

website as a “Comprehensive Pediatric Asthma Toolkit for Primary Care Providers” that 

providers can order online. This would work for some primary care providers who are 

already aware of the state website and are partners with the Montana Asthma Control 

Program. However, if the goal is to reach providers that may not be aware of resources 

available for asthma care in Montana, it would be recommended to send out information 

via mail to primary care offices around the state advertising the toolkit with a picture 

brochure discussing its’ contents, use, and means by which a provider could obtain the 

toolkit. This could be done systematically using a database of primary care providers in 

the state of Montana. 

 
Outreach. Once the initial outreach about the toolkit was distributed, it would be 

necessary to keep track of primary care offices/providers that ordered the toolkit for use. 

This way, the Montana Asthma Control Program could follow up with those primary care 

offices that did not respond/order a kit and inquire by phone if they would be interested in 

a toolkit or a demonstration of a toolkit in their office. This type of outreach can build 

connections between the primary care providers of Montana who may be too busy with 

their schedules to acknowledge or order the resources that are available to them for 

efficient and evidence-based asthma care. It would also be very helpful if asthma 
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specialists in the state of Montana endorsed this clinician-friendly toolkit to primary care 

providers at conferences, with consults, or other presentations. Developing an outreach 

plan to create solid partnerships between primary care providers in the state and the 

Montana Asthma Control Program should be a priority in the goal to provide succinct and 

evidence-based asthma care in the state of Montana.  

Developing a pediatric asthma toolkit for primary care providers to use in the 

busy clinic setting has been a project rooted in national evidenced based guidelines, 

scientific literature and expert recommendations. The methodology behind this toolkit’s 

development was to make it practical for clinical use in a busy primary care setting. The 

goals behind the categorized comprehensive content based on the EPR-3 Guidelines was 

to streamline the abundance of asthma care information available to providers and to 

attempt to alleviate barriers providers face delivering comprehensive asthma care. 

Distribution of this asthma toolkit should be completed in a systematic manner through 

the Montana Asthma Control Program using web-based, printed mail, telephone, and 

face-to-face outreach in staged and methodical succession.  

 
Updates to the Toolkit 

The Pediatric Asthma Toolkit for the Primary Care Provider will need to be 

updated when new EPR-3 Asthma Diagnosis and Management Guidelines are published. 

The most current EPR-3 Guidelines will always be the basis of the toolkit in addition to 

published current research on diagnosis, assessment and educational tools for pediatric 

asthma care. This will ensure that its’ contents are always evidence-based and up-to-date 

for providers across the state of Montana. It is my hope that the Montana Asthma Control 



54 
 
Program will offer this toolkit on their website and that their program will keep it updated 

with the most current guidelines. When updates are made to the toolkit, providers across 

the state should receive notices of the updates and also given the option to order an 

entirely new toolkit or just the updated pages. A database of primary care providers in the 

state that have ordered the toolkit should be kept to keep track of those needing a notice 

of updates. 

Medication lists and available devices will need to be frequently updated. The 

pediatric asthma specialists that consulted on this toolkit underscored this problem. The 

pharmaceutical companies are frequently coming out with new medication options as 

well as discontinuing certain medications. Some will also be taken off the market due to 

lack of evidence for use or for safety reasons. These will need to be frequently updated 

by the distributer of the kit. It is my hope that the Montana Asthma Control Program will 

assume this role and make updates as necessary based on current pharmaceutical 

changes.  

 
Conclusion 

 
 

Improvements in pediatric asthma care delivery in the primary care setting are 

necessary to improve pediatric asthma outcomes in the U.S. and state of Montana. There 

are several steps to providing complete evidence-based asthma care for children. There 

are barriers to providing this care in the primary care setting including time restrictions 

on office visits, lack of resources, lack of use or awareness of current asthma guidelines, 

lack of follow up visit planning, and lack of consistent care. These barriers need to be 
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overcome in order to improve pediatric asthma outcomes in the U.S. and the state of 

Montana. The creation of the Pediatric Asthma Toolkit for the Primary Care Provider is 

an attempt to alleviate these barriers.  

By providing primary care providers with a state-wide pediatric asthma toolkit for 

the diagnosis and management of asthma, asthma outcomes may be improved including 

fewer ED admits or hospitalizations for pediatric asthma, a decrease in the economic 

impact of asthma in the state, less uncontrolled pediatric asthma patients, and increased 

adherence to the EPR-3 Asthma Diagnosis and Management Guidelines (2007). It is the 

hope that this toolkit can eliminate common barriers to providing evidence-based asthma 

care in the primary care setting. Availability of this toolkit should be advertised state-

wide through the Montana Asthma Control Program in order to create better partnerships 

between providers and public health in order to effectively tackle this growing chronic 

pediatric condition. 

More research needs to be done on the effectiveness of using asthma toolkits in 

the primary care setting in improving pediatric asthma outcomes. Other states have 

implemented asthma toolkits that are available online to their primary care providers but 

no research exists on the effectiveness of these toolkits. It is recommended that the 

Pediatric Asthma Toolkit for the Primary Care provider be tested for effectiveness in 

improving pediatric asthma outcomes in the state of Montana in the future. The rural 

nature of the state of Montana should be considered when testing this toolkit so that all 

primary care clinic-types across the state have the opportunity to evaluate and take 

advantage of this tool and make recommendations for improvement.   
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APPENDIX A 
 
 

PEDIATRIC ASTHMA TOOLKIT FOR THE PRIMARY CARE PROVIDER 
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   Created Using Current Evidence-Based EPR-3 Asthma 
Guidelines   

 
6 Priority Messages to Guide Asthma Care 
 

 Prescribe Inhaled Corticosteroids 
 

 Use Written Action Plans  
 

 Assess Asthma Severity at Initial Visit 
 

 Assess and Monitor Asthma Control and 
Adjust Treatment as Needed 

 
 Schedule Follow-Up Visits at Periodic 

Intervals 
 

 Control Environmental Triggers that worsen 
Asthma for Individual Patient 
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Asthma Care Quick Reference 

                              GOAL:   Asthma Control 

 
 

Educate!                 
 
 
 
 
 

     
 
Educate!  
 
 
 
 
 
Educate!                   
 
 
 
 
 
Reduce Impairment 
Prevent Chronic Symptoms 
 Require infrequent use of short-acting beta2-agonist (SABA) 
 Maintain (near) normal lung function and normal activity 
levels 

Reduce Risk 
 Prevent exacerbations 
 Minimize need for emergency care, hospitalization 
 Prevent loss of lung function (or, for children, prevent reduced lung growth 

 Minimize adverse effects of therapy  
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Quick Reference: Steps to Follow 
for Asthma Care 

 
Step 1: Use Spirometry, Exam & History for 
                 Initial Asthma Diagnosis 

 
Step 2: Classify Asthma Severity based on 
                 Guideline Charts 

 
Step 3: Initiate Asthma Medication based on 
                 Guideline Charts 

 
Step 4: Demonstrate Device use and give 
                 Education  

 
Step 5: Complete a Written Action Plan 

 
   Step 6: Monitor Asthma Control with Follow-Up 
                    Visits 

 
Step 7: Adjust Therapy as Needed based on 
                 Guideline Charts 

 
Step 8: Review Asthma Triggers and Reduce 
                 Exposures
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Initial Asthma Visit Checklist 
 
 
 

Patient Name:__________________________Age:____Wt:____Ht:___Allergies:____________ 
 
Parent/Guardian:_______________________Contact Info:______________________________ 
 

1. ☐ History and Physical Exam 
☐See Page 6 for History and Physical Tips 

  ☐Give Symptom Diary for future use. See page 41. 
  ☐Give ACT or TRACK  (age) for future use. Pgs.37-40. 

2. ☐ Spirometry on all patients 5 years of age and older 
  ☐Pages 7-9 for Spirometry Interpretation & pgs. 26-29 for Peak Flow Info. 

☐Pre & Post Bronchodilator Test on Initial Spirometry  
☐Chest X-Ray on initial asthma: R/O other lung conditions 
☐Figure Predicted Peak Flow for Age, Ht. & Sex____ Pg.27 

3. ☐ Consider other causes of airway obstruction based on above data OR: 
☐Page 6 for list of differential diagnoses. ☐ Get Chest X-Ray 

4. ☐ Diagnose with Asthma based on above data/Check Immunizations 
                                    ☐Recommend Flu and Pneumococcal Vaccines if not already done 

5. ☐ Assess Asthma Severity using EPR-3 Asthma Guidelines Charts 
☐See Pages 10-11 for Asthma Severity Classification Charts  
☐ Severity Classification___________________ 

6. ☐ Initiate Medication based on Severity Classification 
☐See Pages 12-13 for Step-Wise Initiating Therapy Charts 
☐See Pages 14-18 for Usual Dosages of Asthma Medications 
☐Send Prescriptions to Pharmacy 
☐Consider the need for devices for school/daycare/other residences 

7. ☐ Demonstrate Use of Medication Delivery Device and Give 
     Proper Handouts to Patient/Parent on Device Use/Cleaning 

☐See Pages 20-25  & Choose proper instructions/handouts for  device(s) 
8. ☐ Complete a written Asthma Action Plan         

☐See Pages 31-34 & Choose an Asthma Action Plan that is appropriate  
☐Confirm Patient/Parent Understanding 
☐Make copies for school/daycare/other residences 

9. ☐ Schedule Follow-Up Visit________________________ 
☐2-6 weeks from initiation of medication is recommended 
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Asthma Follow-Up Visit 

Checklist 
 

 
 
 
Patient 
Name:__________________________Age:____Wt:____Ht:___Allergies:____________ 
 
Parent/Guardian:_______________________Contact 
Info:______________________________ 
 

1. ☐ History since last Asthma Visit and Physical Exam 
☐ ACT or TRACK in office-pages 37-40 for self-assessment tools 
☐ Review or dispense Asthma Symptom Diary & Review Inhaler 

Technique -see page 41. 
☐ Peak flows if over 5 years old. Pages 26-29.☐ Repeat Spirometry if 

more than 1 year, change in medication or change in control. Pages 7-
9. 

2. ☐ Assess Asthma Control Using EPR-3 Guidelines Charts 
☐ See pages 42-43 for Assessing Control and Adjusting Therapy Charts 

3. ☐ Adjust Therapy if Needed Using EPR-3 Guidelines Stepwise Charts 
☐ See pages 10-13 for Stepwise Approach Charts for Therapy 

4. ☐ Send in New Prescriptions if needed and Demonstrate Device Use 
     Again. Re-demonstration is key even if stays on same medication. 

☐ See pages 14-18 for Usual Asthma Medication Dosage Charts 
☐ See pages 20-25 and choose proper instructions/handouts for device(s) 

prescribed 
5. ☐ Review Asthma Action Plan and Revise if Needed 

☐ See Pages 31-34 and Choose an Asthma Action Plan that is appropriate  
☐ Confirm Understanding. Make copies for school/daycare/other 

residences  
6. ☐ Review Environmental Triggers  

☐ See page 36 for Environmental Trigger Handout/Checklist 
7. ☐ Give symptom Diary ☐Give Self Assessment Tool (ACT) for home 

☐ See page 41 for symptom diary ☐ See Pages 37-40 for ACTs or 
TRACK for appropriate age 

8. ☐ Schedule Next Follow-Up Visit 
☐ Every 2-6 Weeks While Gaining Control_____________ 
☐ Every 1-6 Months While Monitoring Control____________ 
☐ Every 3 Months if Step-Down in Therapy is Anticipated_________
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Asthma Exam Findings and 
Alternate Diagnoses 

 
         Key Asthma Symptom                Differential Diagnoses 
                 Indicators                                   for Infants & Children 

    

  
Charts adapted from NIH Publication Number 08-5846. NAEPP EPR-3 Guidelines for the Diagnosis 
and Management of Asthma  

*The presence of multiple key indicators increases the probability of 

asthma, but spirometry is needed to establish a diagnosis (5yrs. of age 

and older). * 
 History of any of the following: 

____Cough (worse particularly at night) 

____Recurrent wheeze 

____Recurrent difficulty breathing 

____Recurrent chest tightness 

 Wheezing—high pitched whistling sounds when 
breathing out—especially in children. A lack 
of wheezing does not exclude asthma. 

 Symptoms occur or worsen in the presence of: 

____Exercise 

____Viral Infection 

____Inhalant Allergens (e.g. pollen, mold,  pet 
dander, house-dust mites 

____Irritants (e.g. tobacco or wood smoke, 
airborne chemicals) 

____Changes in weather 

____Stress 

____Strong emotional expression (e.g. crying or 
laughing hard) 

____Menstrual Cycles 

 Symptoms occur or worsen at night, awakening 
the patient 

 Upper Airway Diseases 

 Allergic rhinitis and sinusitis 

 Obstructions involving large 
airways 

Foreign body in trachea or 
bronchus 

Vocal cord dysfunction 

Vascular rings or laryngeal webs 

Laryngotracheomalacia, tracheal 
stenosis, or bronchostenosis  

Enlarged lymph nodes or tumor 

 Obstructions involving small 
airways 

Viral bronchiolitis or obliterative 
bronchiolitis 
Cystic fibrosis 

Bronchopulmonary dysplasia 

Heart disease 

 Other Causes 

Recurrent cough not due to 
asthma 

Aspiration from swallowing 
Mechanism dysfunction or 
gastroesophogeal reflux 



70 
 

 

Terms to Know 

 FVC: (Forced Vital Capacity): The maximum volume of air that can 
be exhaled during a forced maneuver. <80% predicted is low. 
 FEV1: (Forced Expired Volume in One Second): Volume expired in 
the second of maximal expiration after a maximal inspiration. This is a 
measure of how quickly the lungs can be emptied. <80% predicted is 
low. 
 FEV1/FVC: FEV1 expressed as a percentage of the FVC, gives a 
clinically useful index of airflow limitation.  
<85% predicted suggests airway obstruction. A low FVC and FEV1 
with a normal FEV1/FVC suggests restriction without obstruction 
 FEF 25-75%: Forced Expiratory Flow. Velocity measurement. 
Measurement is focused on small airways.  

 
Spirometry Basics for 

Asthma Care 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
Chart adapted from NHLBI, Guidelines for the Diagnosis 
and Management of Asthma: Expert Panel Report-3:2007 

  

When to Perform 
 
 Initial Assessment Visit 
 After treatment is initiated and symptoms and Peak Expiratory Flow 
(PEF) have stabilized. This will assist in the knowledge and 
documentation of (near) “normal” airway function. 
 During a period of progressive or prolonged loss of asthma control or 
a change in medication or treatment plan. 
 At least every year to assess the maintenance of airway function. 
Spirometry measures should be followed over time to detect potential 
for decline and rate of decline of pulmonary function over time. 
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Created by Barbara A. Chilmonczyk for the Maine AAP Asthma Learning Session #3, April 2010.  Adapted from Jones Medical Instrument 
Company’s “Easy Spirometry Interpretation Guide” handout, www.jonesmedical.com. 

 
 
The most important tools for 

diagnosing asthma are medical 

history, physical examination, 

and spirometry.  Interpreting 

your spirometry results correctly 

will help assure an accurate 

diagnosis and disease 

classification (severity). 

 
1. The first step is to make sure that 
the quality of the spirometry test is 
good.  Poor quality tests can cause 
diagnostic misclassifications.  Be 
sure to explain the procedure and 
demonstrate if necessary.  Coach 
the patient through the maneuver 
and watch his/her effort.  It’s 
important to take the deepest breath 
possible and blow out as fast and as 
long as possible.  Be sure there are 
3 reproducible results of 
appropriate duration (6 seconds for 
children/adults, 3 seconds for 
younger children). 
 
2.  Look at the curve patterns and 
numbers to help guide your 
interpretation. 
 
3.  A normal flow-volume curve 
looks like a sail, rising rapidly to a 
peak then descending at about a 45-
degree angle. 
 
4.  A concave flow-volume curve 
suggests mild to moderate airways 
obstruction, while a prolonged 
finish “rat’s tail shape” suggests 
severe obstruction. 
 
 
 

 

 
 
5.  A normal volume-time curve 
rises sharply from the baseline and 
reaches a flat plateau.  A gradual 
curve that never plateaus suggests 
airway obstruction. 
 
Sample Volume / Time Curve 

Note:  If the effort stops before 6 
seconds in adults (3 seconds in 
children) the FVC may be 
underestimated. 
 
 
Sample Flow / Volume Curve 

 
 

 
 
6.  A low (<85% pred in children) 
FEV1% (FEV1/FVC) suggests 
airway obstruction.  A low (<80% 
pred) FVC and FEV1 with a 
normal FEV1% suggests restriction 
without obstruction.  If the asthma 
is flaring, there may be both a 
restrictive and obstructive pattern. 
 
7.  Patients with symptoms and 
airway obstruction should receive a 
post-BD (bronchodilator) 
spirometry test.  After 
administration of a bronchodilator 
(i.e., albuterol, 2-4 puffs of 90  
mcg/puff), allow 15 minutes prior 
to performing the post BD 
spirometry test.  An increase of 
12% (and more than 0.2 liters) in 
the measured FEV1 suggests 
reversible airways obstruction, as is 
seen in asthma.   
 
8.  In patients with intermittent 
respiratory symptoms and normal 
spirometry, consider performing a 
post-BD test to identify intermittent 
or mild asthma which is confirmed 
by a >12% improvement in FEV1, 
despite normal pre-BD spirometry 
results.  Normal spirometry without 
reversibility does not exclude the 
diagnosis of asthma.  A challenge 
procedure may need to be 
considered, or re-evaluation pre 
and post bronchodilator during a 
flare.  If a patient with asthma is 
already on controller medication 
and symptom free, reversibility 
may be minimal. 
 
If a diagnosis is still uncertain 
consider additional diagnostic 
testing or referral to a specialist for 
consultation or co-management. 
 
 

SPIROMETRY INTERPRETATION GUIDE
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Spirometry Flow Volume 

Curve Interpretation 
  

 
Figure 4  

Schematic diagram illustrating idealised shapes of flow-volume curves and spirograms for obstructing, restrictive 
and mixed ventilatory defects.  
 

Classification Of Ventilatory Abnormalities by Spirometry 

  OBSTRUCTIVE  RESTRICTIVE MIXED 

FEV1  
 

or Normal  

FVC  
or Normal   

FEV1/FVC 
 

Normal or  

 
  

 

 

The shape of the expiratory flow-volume curve varies between obstructive ventilatory defects where maximal 
flow rates are diminished and the expiratory curve is scooped out or concave to the x-axis, and restrictive 
diseases where flows may be increased in relation to lung volume (convex).  
 
A "tail" on the expiratory curve as residual volume is approached is suggestive of obstruction in the small peripheral 
airways. Examination of the shape of the flow-volume curve can help to distinguish different disease states, but 
note that the inspiratory curve is effort-dependent.  
 
For example, a plateau of inspiratory flow may result from a floppy extra-thoracic airway, whereas both inspiratory 
and expiratory flow are truncated for fixed lesions.  
 
Expiratory flows alone are reduced for intra-thoracic obstruction (Figure 5). 
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*Medications Available and Dosing Recommendations in Chart Current as of 2007 Guidelines.  
These are often changing based on market and research. See 2014 edits at bottom of charts* 
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*Note: Cromolyn MDI and Nedocromil MDI No Longer Available as of 2014* 
*Chart from NHLBI: Guidelines for the Diagnosis and Management of Asthma: Expert Panel Report 3: 2007  
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*Chart from NHLBI: Guidelines for the Diagnosis and Management of Asthma: Expert Panel Report 3: 2007  
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*Albuterol CFC and Pirbuterol CFC are no longer available as of 2014* 
*Chart from NHLBI: Guidelines for the Diagnosis and Management of Asthma: Expert Panel Report 3: 2007  
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*Chart from NHLBI: Guidelines for the Diagnosis and Management of Asthma: Expert Panel Report 3: 2007  
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Asthma Medications & Possible Side 
Effects 

(Not a complete list of asthma medications) 
 

 
 

Types of Medications Examples Possible Side Effects 
Steroidal Anti- 
   Inflammatories 
       -prevent and reduce airway 
         inflammation 
       -protect the airways form 
        irritants and allergens 

Inhaled: 
beclamethasone dipropiaonate 
   (QVAR) 
budesonide (Pulmicort) 
fluticasone propionate (Flovent  
  HFA) 
fluticasone propionate + salmeterol 
xinafoate (Advair) 

Hoarseness 
Dry mouth 
Thrush (yeast infection in  
            mouth) 
Headache 
**After inhaling, rinse mouth out 
with water; then gargle, and 
spit** 

Long-Acting 
   Bronchodilators 
     -relax muscles that tighten 
        around airways 
       -not to be used as a quick relief 
       -use along with a corticosteroid 
         inhaler 
       -helps prevent nighttime flare- 
        ups or exercise induced flare- 
        ups 

Inhaled: 
budesonide + formoterol fumarate 
  (Symbicort) 
salmeterol xinafoate (Serevent) 
Swallowed: 
theophylline (Elixophyllin, Theo- 
   24, Theochron, Theolair) 
 

Headache 
Dizziness 
Insomnia 
Nervousness 
Nausea 
Muscle twitches 
Muscle cramps 
Fast or irregular heartbeat 

Other Long-Term 
    Controllers 
       -help prevent asthma 
        symptoms caused by exercise 
       -Often used with a  
         corticosteroid 
      -Block the asthma response to 
       some triggers 

Inhaled: cromolyn sodium 
Swallowed: montelukast sodium 
  (Singuair), zafirlukast (Accolate), 
  zileuton (Zyflo) 
Injected: omalizumab (Xolair) 

Inhaled: dry throat, nausea, 
headache 
Swallowed: headache, nausea, 
dizziness, depression, psychedelic 
dreams 
Injected: Anaphylaxis  
         (severe allergic reaction) 

Short-Acting 
   Bronchodilators 
      -Relax muscles that tighten 
       around airways 
      -Help stop flare-ups 
      -Help prevent asthma 
       symptoms caused by exercise 

albuterol sulfate (ProAir HFA,  
  Proventil HFA, Ventolin HFA) 
levalbuterol HCL (Xopenex HFA) 
 

Shakiness 
Nervousness 
Dizziness 
Fast or irregular heartbeat 
 

Anticholinergics 
   -can be added to a short-acting 
     bronchodilator to stop a severe 
     flare-up 
    -relax muscles around airways 

ipratropium bromide (Atrovent  
   HFA) 

Dry mouth 
Headache 
Blurred Vision 

Swallowed  
   Corticosteroids 
      -used for flare-ups or severe 
       episodes 
      -help reduce swelling and 
       mucous production in airways 
      -usually short courses of 3-10 
       days (rare long-term therapy) 

Methylprednisolone (Medrol) 
Prednisolone (Prelone) 
Prednisolone sodium phosphate 
  (Orapred, Pediapred) 
Prednisone (many brand names) 
 

Short-term use: few side effects. 
Long term use: acne, increased 
appetite, weight gain, mood 
changes, high blood pressure, 
fluid retention, sleep, stomach, 
eye and bone problems.  

*Chart Adapted from Krames Patient Education: A Self-Care Guide: Living Well with Asthma: 2012* 
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Aerosol Delivery Devices 
 
 

Device/Drugs Age Optimal Technique Therapeutic Issues 

Metered-Dose 
Inhaler (MDI) 
 
     Beta-2-Agonists 
     Corticosteroids 
    Anticholinergics 

 
 

 ≥ 5 years 
 < 5 years 

with spacer, 
VHC, or 

mask 

 Actuation during a slow, 3-5 sec., 
deep inhalation 

 Hold breath for 10 sec.  
 Wait 1 minute between puffs 
 Rinse Mouth out with water and spit 

after last dose of medicine 
 Take metal canister out of plastic 

container of MDI and rinse plastic 
container with warm water once per 
week. 

 Slow inhalation and 
coordination of actuation 
during inhalation may be 
difficult in young children. 

 Patients may incorrectly stop 
inhalation at actuation. 

 Deposition of 50-80% of dose 
in oropharynx. 

 Lung delivery varies among 
MDIs depending on 
formulation, propellant and 
valve design.  

Dry Powder 
Inhaler (DPI) 

ICS/LABA 
 

     Beta-2-Agonists 
     Corticosteroids 
     Anticholinergics 

 
 

 
≥ 4 years 

 Rapid, over 1-2 sec., deep inhalation 
 Hold breath for 10 sec.  
 Wait 1 minute between puffs 
 Rinse Mouth out with water and spit 

after last dose of medicine 

 Most children < 4 years old 
may not generate sufficient 
inspiratory flow to activate 
inhaler 

 Dose is lost if patient exhales 
through device after actuating. 

 Rapid inhalation promotes 
greater deposition in larger 
central airways. 

 Delivery is more flow 
dependent in devices with 
highest internal resistance. 

Spacer or Valved 
Holding Chamber 
(VHC) 
 

 
 
 

≥ 4 years 
 
 
 

< 4 years 
with VHC 
and mask 

 Slow, over 3-5 sec., deep inhalation  
 Inhalation followed by immediate 10 

sec. breath holding  
 Actuate only once into the 

spacer/VHC per inhalation 
 If face mask is used, it should fit 

tightly and allow child 3-5 
inhalations per actuation. 

 Rinse mouth out with water and spit 
after last dose of medicine. 

 Rinse plastic VHCs once a month 
with warm water and drop of 
household dishwashing detergent. 
Let air dry in vertical position. 

 Patient may also be using non-static 
VHC. 

 Indicated for patients who have 
difficulty performing MDI 
technique. 

 May be bulky and hard to 
manipulate while coordinating 
actuation and inhalation. VHCs 
are preferred. 

 Face mask allows MDIs to be 
used with small children. 
However, use of a face mask 
reduces delivery to lung by 
50%. 

 The VHC improves lung 
delivery and response in 
patients who have poor MDI 
technique. 

 Spacers and VHCs decrease 
oropharyngeal deposition of 
medication and thus decrease 
risk of topical side effects (e.g. 
thrush). 

 Spacers will also reduce the 
potential systemic availability 
of ICSs with higher oral 
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Device/Drugs Age Optimal Technique Therapeutic Issues 

absorption. However, 
spacers/VHC may increase 
systemic availability of ICSs 
that are poorly absorbed orally 
by enhancing delivery to lungs. 

 No clinical data are available 
on use of spacers or VHCs with 
ultrafine-particle-generated 
HFA MDIs. 

 As effective as nebulizer for 
delivering SABAs and 
anticholinergics in mild to 
moderate exacerbations; data in 
severe exacerbations are 
limited. 

 
*Chart adapted from NHLBI: Guidelines for the Diagnosis and Management of Asthma: Expert Panel Report 3: 
2007*  
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*Patient Handout from The American College of Chest Physicians: 2004* 

 
  



86 
 

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*Handout from The American College of Chest Physicians; 2006*  
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Dry Powder Inhalers (DPIs) 

 
 

Flexhaler Techniques and Tips 
 

 
*Handout from The American College of Chest Physicians; 2006* 
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*Handout from The American College of Chest Physicians; 2006*  



89 
 

 

 
 

Using a Nebulizer 
 
 
 

 If using a face mask, the mask must fit properly and tightly over nose and mouth (right size). 
 

 If using a mouthpiece, it must be between the teeth with lips closed tightly around it. 
 

 Waving the mouthpiece or mask in front of the mouth will NOT get the medicine into the lungs. 
 

 Breathe in slowly and deeply over 3-5 seconds with each breath.  
 

 Rinse mouth out or wipe mouth out with wash cloth after nebulizing. 
 

 Give infants a drink of water. 
 

 If a face mask was used, wash face with soap and water to avoid skin irritation. 
 

 
 

Cleaning Nebulizer 

 Take nebulizer attachments apart to wash. The cup and mouthpiece/mask should be washed daily 

with mild soap and water, rinsed, and  air-dried. The tubing should never be washed. 
 

 Each nebulizer machine is different. Depending on instructions from the manufacturer, some 
nebulizers are disposable and some are reusable. Always follow the manufacturer's instructions 
for cleaning the nebulizer device. Make sure the device is not plugged in or powered on when 
cleaning the device.  
 

 Check with your provider about cleaning solutions to use on the device if you are barrowing from 
an office. Check instructions for cleaning from the manufacturer if you have purchased your own 
nebulizer. Remember to have the filter replaced on the nebulizer if the device is in need of 
service. You may notice that the device is taking longer and longer to complete a nebulizer 
treatment. This is an indication that the filter may need to be replaced.  

 
*Handout adapted from The American College of Chest Physicians; 2008 and Asthma and Allergy Foundations of 
America; 2012*  
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Peak Flow Meters – Information 
for the Provider 

 
 

 
 
*Adapted from Fight Asthma Milwaukee Allies Clinical Asthma Toolkit, 2004*  
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Peak Expiratory Flow Rates 
 
 

 
Child and adolescent female: 6 - 20 years of age 
 

Height (in) 42 46 50 54 57 60 64 68 72
Age: 6 134 164 193 223 245 268 297 327 357 
         8 153 182 212 242 264 287 316 346 376 
        10 171 201 231 261 283 305 335 365 395 
        12 190 220 250 280 302 324 354 384 414 
        14 209 239 269 298 321 343 373 403 432  
        16 228 258 288 318 340 362 392 421 451 
        18 247 277 306 336 358 381 411 440 470 
        20 266 295 325 355 377 400 429 459 489 

 
 
Child and adolescent male: 6 - 25 years of age 
 

Height (in) 44 48 52 56 60 64 68 72 76
Age: 6 99 146 194 241 289 336 384 431 479 
         8 119 166 214 261 309 356 404 451 499 
        10 139 186 234 281 329 376 424 471 519 
        12 159 206 254 301 349 396 444 491 539 
        14 178 226 274 321 369 416 464 511 559 
        16 198 246 293 341 389 436 484 531 579 
        18 218 266 313 361 408 456 503 551 599 
        20 238 286 333 381 428 476 523 571 618 
        22 258 306 353 401 448 496 543 591 638 
        24 278 326 373 421 468 516 563 611 658 
        25 288 336 383 431 478 526 573 621 668 

 
*Tables imported from Louisiana State University: found at: 
http://www.sh.lsuhsc.edu/fammed/outpatientmanual/PeakFlowTables.htm 
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Peak Flow Meters 
 
 
 

 

 
*Adapted from Fight Asthma Milwaukee Allies Clinical Asthma Toolkit, 2004*  
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Peak Flow Meters 
 

*Adapted from Fight Asthma Milwaukee Allies Clinical Asthma Toolkit, 2004* 
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Asthma Information 
 
 

What Is Asthma? What are Symptoms of Asthma? 
� A chronic (long-term) disease of airways in the 

lungs involving: 
         � airway inflammation 
         � airway constriction and narrowing 
         � swelling of the lining of the airways 
         � over production of airway mucus 
         � airways are hyper-reactive, “twitchy” 

� Recurrent Cough 
 
� Wheezing 
 
� Shortness of Breath 
 
� Chest Tightness  

 
 
 
 
 
 
 
 
 
 
 
 
What Triggers Asthma? How Diagnosed? How Treated? 
 Respiratory virus or infection 
 Sinus infections 
 Exercise 
 Allergies (e.g. pollen, dust,  
 pets, mold) 
 Smoke, air pollution, strong 
 odors 
 Medications like Aspirin, 
 NSAIDs (ibuprofen) or beta- 
 Blockers 
 Weather changes  
 Anxiety, stress, strong emotions 
 Occupational exposures 

 Spirometry (Lung Function 
Tests) 
 

 Lung inflammation test  
(FeNO) 
 

 Symptoms, timing/triggers 
 

 Response to asthma 
medications 
 

 Chest x-ray (rule out other 
lung conditions) 

 

 Avoiding triggers 
 

 Medications: quick 
relief and daily 
controller 
 

 Allergy Injections 
 

 Vaccines: influenza 
& pneumococcal 

 
 

 
Goals of Successful Asthma Treatment: use the least amount of medication possible in order to: 
have the best lung function, stay active/exercise/play, stay at school/work, sleep at night, stay out 
of the hospital, emergency department or urgent care, and stay off prednisone. 
 
*Adapted from American College of Chest Physicians, Controlling Your Asthma: Patient Education Guide, 2008 & 
Patient handout by Dr. Zacharisen of Family Allergy & Asthma Care of Montana, 2013* 
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Asthma Action Plan 
 

 
Adapted from Dr. Zacharisen of Family Allergy & Asthma Care of Montana, 2013.  
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*Chart from NHLBI: Guidelines for the Diagnosis and Management of Asthma; Expert Panel Report 3; 2007  



108 
 

 

Asthma Resources 
 
 
 

Name Website Phone 
Allergy & Asthma 

Network Mothers of 
Asthmatics 

www.breatherville.org 1-800-878-4403 

American Academy of 
Allergy, Asthma and 

Immunology 

 
http://www.aaai.org 

 
1-414-272-6071 

American Academy of 
Pediatrics 

http://www.aap.org 1-847-434-4000 

American Association of 
Respiratory Care 

http://www.aarc.org 1-972-243-2272 

American College of 
Allergy, Asthma and 

Immunology 

http://www.acaai.org 1800-842-7777 

American College of Chest 
Physicians 

http://www.chstnet.org 1-847-427-1400 

American Lung 
Association 

www.lungusa.org 1-800-586-4872 

American School Health 
Association 

http://www.ashaweb.org 1-800-445-2742 

Association of Asthma 
Educators 

www.asthmaeducators.org 1-888-988-7747 

Asthma and Allergy 
Foundation of America 

www.aafa.org 1-800-727-8462 

Centers for Disease 
Control and Prevention 

http://www.cdc.gov/asthma 1-800-232-4636 

Food Allergy Research 
and Education 

www.foodallergy.org 1-800-929-4040 

Environmental Protection 
Agency/Asthma 

Community Network 

www.airnow.gov 
 

www.asthmacommunitynetwork.org 

 
 

1-800-490-9198 
National Association of 

School Nurses 
www.nasn.org 1-240-821-1130 

National Asthma 
Education and Prevention 

Program 

www.nhlbi.nih.gov/about/naepp/index.htm 
 

 

National, Heart, Lung, and 
Blood Institute 

Information Center 

http://www.nhlbi.nih.gov 1-301-592-8573 
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     Asthma Resources for Montana 
 
 

 
Montana Asthma Control Program (MACP):  http://dphhs.mt.gov/asthma 
 

This website is invaluable to providers and patients alike in the state of Montana.  
   It contains asthma information, statistics, publications, programs in the state of  
   MT, order forms for asthma materials, and much more.  
 
Asthma and Allergy Specialists in Montana: 
 

Billings 
 Billings Clinic Allergy, Asthma & Immunology,  http://www.billingsclinic.com/allergy 
   406-238-2501 
 
 Montana Allergy and Asthma Specialists, http://www.mtallergy.com  406-237-5500 
 
Bozeman 
 Allergy & Asthma Consultants of Montana, http://allergymontana.com  406-582-1111 
 
 Family Allergy & Asthma Care, http://www.familyallergyasthmacare.com 406-451-7107 
 
Butte 
 Allegy & Asthma Consultants of Montana, http://allergymontana.com  406-782-4060 
 
Great Falls 
 Allergy & Asthma Center of Montana,  http://www.allergyasthmamt.com  406-771-9050 
 
Helena  
 Dr. Summer Monforte, St. Peter’s Medical Group,  
    http://www.stpetes.org/staff/doctor/summer-monforte-md  406-457-4180 
 
Kalispell 
 The Allergy & Asthma Center, P.C.,  http://www.montanaallergy.com 1-877-714-8111 
 
Missoula 
 
 The Allergy & Asthma Center, P.C.,  http://www.montanaallergy.com 1-877-714-8111 
 
 Western Montana Clinic, Dr. Carol Cady, www.westernmontanaclinic.com 406-721-5100 
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