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ABSTRACT 

ELIF ISIK, MA 

SCHOOL NURSE-LED ASTHMA INTERVENTION FOR ELEMENTARY SCHOOL-

AGE CHILDREN LIVING WITH ASTHMA 

 

DECEMBER 2019 

The purpose of this study was to examine the effectiveness of a theoretically 

based school nurse-led asthma intervention on symptoms, asthma self-management with 

peak flow meter usage, daily activities, and school absences in elementary school age 

children between the ages of seven and twelve. A randomized controlled, two-group, 

repeated measures design (pre-test, post-test, and follow-up test) was used. This study 

was conducted from September 2018 to June 2019 in eight public primary schools. A 

computer-generated randomization process was used to assign 73 subjects to the 

treatment or control group. The treatment group participated in a school nurse-led asthma 

intervention program comprised of six weekly 30-minute group lessons.  The control 

group continued to receive usual asthma care. Data collection for both experimental and 

control group occurred at three time points: at baseline, 6 weeks, and 12 weeks. The 

treatment group had statistically significant differences in reported symptoms (p < .001), 

asthma control with a peak flow meter usage (p < .001), and fewer interruptions in their 

daily activities (p < .001) immediately post-intervention at 6 weeks and at 12 weeks in 

comparison to the control group. Although school absences were not statistically 

significant, the treatment group missed fewer school days than the control group. The 
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school nurse-led asthma intervention for elementary school-age children was effective to 

increase asthma self-management with peak flow meter usages, to decrease interruptions 

in daily activities, and to improve symptom management. This study supports the notion 

that elementary school-age children should have the opportunity to practice self-

monitoring and setting goals for asthma self-management with the guidance of school 

nurses. Self-management is a complex process, especially for children, that necessitates 

professional contribution and guidance. School nurses can provide essential learning 

steps and continuity of care for school children. The study findings have the potential to 

motivate school health leaders and nurses to replicate studies and seek evidence to 

translate research into practice. 
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CHAPTER I 

INTRODUCTION 

Asthma is a chronic respiratory disease common in children and adults. Asthma is 

characterized by inflammation of the lungs, bronchospasm, cough, chest tightness, chest 

pain, difficulty breathing, restlessness, irritability, nocturnal coughing, and wheezing 

(Asthma and Allergy Foundation of America [AAFA], 2015). In 2016, the National 

Center for Health Statistics reported 26.5 million people diagnosed with asthma and of 

those 6.1 million are children under 18 years of age in the United States (Centers for 

Disease Control and Prevention [CDC], 2018). Moreover, 3.2 million children 

experienced an exacerbation of asthma symptoms in 2016 (CDC, 2018). Despite 

advancing medical knowledge, asthma prevalence and exacerbation rates among children 

continue to rise as time passes. Asthma prevalence rates were 24 million (of which 6.3 

million were children) in 2014, 24.6 million (of which 6.1 million were children) in 2015, 

and 26.5 million (of which 6.1 million were children) in 2016 (CDC, 2018). Furthermore, 

approximately 3 million children experienced asthma exacerbation in both 2014 and 

2015, and about 3.3 million children in 2016 (CDC, 2018). The most recent National 

Asthma Data indicates that asthma disease affects both children and adults (CDC, 2018); 

thus, asthma self-management should be prioritized as a strategy to prevent asthma 

exacerbations and promote healthy active living. 
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Problem of Study 

 Asthma is a chronic disease that can be managed. Knowledge and skills are 

crucial elements to manage chronic diseases symptoms, including asthma. Symptoms and 

specific triggers must be known and recognized to eliminate concomitant asthma 

exacerbations, school and work absenteeism, disruption of daily activities, ambulance 

calls, emergency room visits, hospitalizations, and even death (Francisco, Rood, Nevel, 

Foreman, & Homan, 2017; Isik & Isik, 2017). Asthma is the main reason for school 

absences. Asthma related missed school days were 12.4 million in 2003, 10.4 million in 

2008, and 13.8 million in 2013 (CDC, 2016). Student absences impact school budgets, 

particularly when funding is based on attendance rates (Harris et al., 2015). The financial 

impact of missed school and caregiver workdays is about $5.9 billion (AAFA, 2015). The 

National Center for Health Statistics reported that 3,518 people died of asthma related 

causes in 2016 (CDC, 2018). Asthma related deaths can be prevented with effective 

asthma management (AAFA, 2015). 

Asthma can manifest at any life stage; therefore, all individuals who live with 

asthma should have basic knowledge and skills to manage their asthma symptoms. 

Asthma affects the individual, their family, and the community. When asthma symptoms 

are managed effectively, children experience improvement in their quality of life, daily 

activities, sleep, and school attendance (Choong, Tsafnat, Hibbert, Runciman, & Coiera, 

2015). Children, as well as adults, may not realize that asthma is a lifelong disease that 

must be controlled (American Lung Association [ALA], 2018). Parents of children 

diagnosed with asthma may think that their child no longer has the condition when 



3 

asthma symptoms are well controlled or do not present (ALA, 2018). Children with 

asthma can have normal days without breathing problems with good management, and 

this may lead to the misconception that the condition is cured. (U.S. Department of 

Health and Human Services [HHS], National Heart, Lung, and Blood Institute [NHLBI], 

2013). Implementing a school nurse-led asthma intervention beyond the hospital setting 

will increase opportunities for learning about the condition and asthma self-management 

for children.   

Rationale for the Study 

The latest National Asthma Education and Prevention Program (NAEPP) 

guidelines emphasize that an effective asthma management plan should include educating 

school-age children about the disease (National Institute of Health [NIH], 2012). Asthma 

management programs for school-age children living with asthma have been studied in 

the literature (van Bragt et al., 2015). Several asthma education programs were designed 

to increase children’s knowledge about asthma (Grover et al., 2016; Horner, Brown, 

Brown, & Rew, 2016; Kintner et al., 2015; Payrovee, Kashaninia, Mahdaviani, 

Rezasoltani, 2014; Suwannakeeree, Deerojanawong, & Prapphal, 2016). These 

interventions reported increased prevention behaviors, fewer emergency room visits, 

decreased hospitalization admissions, improved medication adherence, improved quality 

of life, and self-efficacy related to asthma management (Fiks et al., 2015; Grover et al., 

2016; Horner et al., 2016; Kintner et al., 2015). However, the aforementioned studies 

mostly focused on educating parents/guardians and addressed only the adults’ concerns 

about asthma management (Fiks et al., 2015, Grover et al., 2016; Payrovee et al., 2014; 
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Suwannakeeree et al., 2016).  There are scant studies on school-based asthma 

interventions targeting elementary school-age children or giving voice to the children’s 

concerns (Rasberry et al. 2014; van Bragt et al., 2015). The available studies reported in 

the literature are descriptive studies. Best, Oppewal, and Travers (2018) emphasized the 

necessity of using stronger research methods, such as experimental and quasi-

experimental designs related to asthma management for school-age children. 

School-based asthma interventions are often conducted by researchers, who are 

not employed in the school settings where the programs are implemented. The National 

Institute of Health (2012) suggested increasing asthma education programs for asthma 

self-management beyond primary health clinics to include schools and community 

settings. School nurse-led asthma interventions conducted in school settings can focus on 

school-age children to develop successful asthma self-management strategies (Isik, 

Fredland, & Freysteinson, 2019; Kieckhefer et al., 2014; Suwannakeeree et al., 2016).  

Theoretical Framework 

Orem's self‐care theory guided this study. Orem's theory consists of three 

correlated parts: theory of self-care, theory of self-care deficit, and theory of nursing 

system (Orem, 2001). Orem’s self-care theory centers on individuals’ self‐care 

knowledge and skills. The theory posits that individuals should know and perform self-

management activities to maintain and promote optimum health. Orem (2001) defined 

self-care as performing the needed actions in a timely fashion to protect, maintain, and 

promote wellbeing. Individuals can engage in self-care activities for self-management of 
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the disease based on their age, cognitive ability, experiences, culture, and available 

resources. Major assumptions of this theory are: 

• Individuals are distinct, and self-care for health and well-being is a developmental 

process. 

• Engaging in self-care basics is a vital element for self-management of the 

diseases, conditions, and for optimal wellbeing. 

• Individuals should be as independent as possible, and accountable for their health 

maintenance in conjunction with family caregivers. 

• If there is a disproportion between self-care needs and self-care abilities for self-

management of health, individuals would benefit from nursing intervention. 

• Individuals must have knowledge of present and potential health conditions to 

promote self-care behaviors. 

• Self-care and dependent care are activities embedded in a social and cultural 

environment (Orem, 2001). 

Self-care practices include three types of procedures: a) estimative that infers 

acknowledgment of the condition, b) transitional that infers knowing what to do in 

specific situations, and c) productive that implies performing and evaluating the needed 

action (Moore et al., 2009). Self-care may be more important to individuals who have a 

chronic illness. Self-care management requires knowledge of the condition and 

symptoms as well as the desire to attain the skills to perform needed actions to control 

symptoms (Kouba et al., 2013; Riegel, Jaarsma, & Strömberg, 2012). Orem’s theory has 

been used to direct health promotion efforts and encourage patients to be more 
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independent in their daily lives. Historically, the nursing profession supports 

interventions that boost patients’ self-confidence and health behaviors (National Institute 

of Nursing Research [NINR], 2016). There is a trend among nurse researchers for 

transitioning self-management from the family level to the individual level (Blok, 2017). 

Self-management is a priority in nursing research, especially as it relates to chronic 

diseases, such as asthma (Grady & Gough, 2014).  

Orem’s self-care theory asserts the importance of the child’s awareness of asthma 

symptoms and the need to acquire the self-skills necessary to manage asthma for daily 

living. School nurse-led asthma intervention programs should be considered a part of 

routine care for school children living with the asthma. The school nursing community 

can play a fundamental role in adding to research evidence related to teaching school age 

children self- management practices by involving both researchers and clinicians in this 

effort (Best et al., 2018). Thus, nurses are ideally positioned to explore ways to increase 

individuals’ knowledge and teach skills that enhance self-management of chronic 

diseases, such as asthma. Studies related to self-management behaviors based on Orem’s 

self-care theory ensure that these behaviors will improve health outcomes (Blok, 2017; 

Mersal, & El-Awady, 2017).  

Assumptions 

   This study was based on the following assumptions. 

1. Children of elementary school age are individuals and can be accountable for 

their health maintenance. 
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2. Individuals must have knowledge about their present and potential health 

conditions; thus, it is essential to deliver age-appropriate health interventions 

that increase awareness on self-management. 

3. Elementary school children can recognize disease symptoms, know what to do, 

and perform actions to manage their condition and promote their wellbeing. 

4. When children actively participate in managing their condition’s symptoms 

effectively, they are more likely to experience a healthy and active life.  

5. Engaging in self-care basics for disease management reduces emergency room 

and hospital visits. 

Hypotheses  

    The purpose of this study was to examine the effectiveness of a theoretically 

based school nurse-led asthma intervention on symptoms, asthma self-management, peak 

flow meter usage (PFM) to assess their pulmonary function, interruption of daily 

activities, and school absences in a sample of elementary school-age children between the 

ages of seven and twelve.  

Specific Aim 1: To determine the relationships between exposure to a nurse-led asthma 

intervention and asthma self-management. 

H1: Children living with asthma, who have participated in the nurse-led asthma 

intervention, will report fewer asthma symptoms as measured by Pediatric Asthma 

Quality of Life Questionnaire with standardized activities (PAQLQs) than children who 

received usual asthma care.  
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H2: Children living with asthma, who have participated in the nurse-led asthma 

intervention, will report better asthma self-management as measured by the Asthma 

Control Questionnaire (ACQ) with higher mean number of usages of PFMs as recorded 

on PFM charts than children who received usual asthma care. 

Specific Aim 2: To determine the relationships between exposure to a nurse-led asthma 

intervention and participation in daily activities and school absences. 

H1: Children living with asthma, who have participated in the nurse-led asthma 

intervention, will report fewer interruptions of daily activities as measured by PAQLQs 

than children who received usual asthma care. 

H2: Children living with asthma, who have participated in the nurse-led asthma 

intervention, will have less school absences than children who received usual asthma 

care.  

Definition of Terms 

Terms for this study are defined as follows:   

1. Children living with asthma: Asthma is a chronic lung disease that affects children’s 

lungs. Children may experience wheezing, breathing difficulty, chest tightness, and 

nocturnal or daytime coughing by hyper-responsiveness, inflammation, and muscle 

spasm. Asthma symptoms can be managed by adhering to the medicine regimen and 

controlling the triggers that can lead to an exacerbation (AAFA, 2015; CDC, 2018). 

Parents who reported that their child has been diagnosed with asthma were recruited 

for this study. 
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2. Usual care: The routine care provided by healthcare providers for treatment of the 

condition symptoms (Harlapur & Shimbo, 2013). Operationally, usual care consists 

of obtaining the prescribed medicines and asthma action plan written by the child’s 

physician. 

3. Nurse-led asthma intervention: A nurse delivered the asthma education classes for the 

treatment group consisting of six weekly 30-minute group class sessions. 

4. Asthma symptoms: Scaling is a 7-point Likert scale with one indicating the symptom 

is severe and seven indicating the symptom is not present. A higher mean score 

indicates there are fewer asthma symptoms reported. 

5. Self-management: The responsibilities and care that a person needs to carry out for 

daily living with a chronic condition (Johnston, Rogerson, Macijauskiene, 

Blaževičienė, & Cholewka, 2014; Orem, 2001). 

6. Asthma self-management: The optimization of asthma control through the 

minimization of asthma symptoms, activity limitation, bronchoconstriction, and 

exacerbations (NIH, 2012). Asthma self-management was measured by ACQ and 

PFM usage as indicated by the participant’s peak flow chart. Scaling is a 7-point 

Likert scale, and zero indicates good asthma management, while six indicates poor 

management. A lower mean score indicates a good asthma management.  

7. School absence: A student is considered absent if they are not at school for a whole 

day. School absences were tracked numerically using the school absentee records. 

8. Daily activities: The children’s daily activities in and out school including physical 

education class, recess, going upstairs, or any other extracurricular physical activity 
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such as swimming and soccer (Juniper, Guyatt, Feeny, Griffith, & Ferrie, 1997). The 

PAQLQs items 1, 2, 3, 19, and 22 measured daily activities. Each participant selects 

three activities in which they are involved frequently and in which asthma affects 

their ability to participate in the activities. Scaling is a 7-point Likert scale, and one 

indicates severe interruption in daily activities, and seven indicates a child can 

actively participate in the activities without interruption. Higher mean scores indicate 

fewer interruptions in daily activities. 

Limitations 

Limitations of this study were: the sample was drawn from one geographic area in 

southwestern United States, the subjects’ age, cognitive abilities, and experiences may 

influence the understanding of the concepts, and parents’ thoughts and experiences were 

not included.  

Summary 

Educating young children about managing their asthma condition has the potential 

to increase their understanding of their own self-care responsibilities for wellbeing. When 

children learn how to manage their symptoms, they become confident in the management 

of their own condition; they are more active in their daily lives; and, they are more likely 

to have better school attendance. Participating in a school nurse-led asthma intervention 

at an early age is a good strategy to increase awareness of asthma self-management in 

young children. Being equipped with knowledge and skills enables a smoother transition 

to higher grade levels. Orem’s self-care theory recommends educating individuals to 

acquire the knowledge and skills necessary for disease self-management. This study 
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demonstrates to school nurses the importance of teaching asthma self-management to 

elementary school-age children and may inspire school nurses and school health leaders 

to ramp up efforts to educate children as well as other stakeholders in their respective 

school communities.  
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CHAPTER II 

REVIEW OF THE LITERATURE 

School and Community-based Nurse-led Asthma Interventions for School-aged Children 

and Their Parents: A Systematic Literature Review 

A Paper Published in the 

Journal of Pediatric Nursing in 2019 

Elif Isik, MA, Nina M. Fredland, PhD, and Wyona Freysteinson, PhD 

ABSTRACT 

Problem: Asthma is one of the most prevalent chronic diseases in the world. Lack of 

asthma knowledge can lead to asthma exacerbations, more emergency room visits, school 

absences, and decreased quality of life. This systematic review examines the 

effectiveness of educational intervention programs on asthma management for children 

and their parents beyond inpatient clinic settings. 

Eligibility Criteria: Educational asthma interventions for school-aged children and their 

parents with comparison with usual asthma care and the outcome related to asthma 

management. Studies included were peer-reviewed and published in English within the 

last five years. 

Sample: The eight study articles were identified in ProQuest, Medline, CINAHL, and 

PubMed databases. 



13 

Results: The review demonstrated that educational asthma interventions for children and 

their parents significantly improved knowledge and skills related to asthma self-

management. 

Conclusions: School and community-based asthma educational intervention programs are 

key components for good management of asthma condition. Well-planned education 

programs are valuable and should go beyond inpatient clinic settings for promoting and 

maintaining health for children with asthma and their parents. 

Implications: School nurses are well-positioned to assume a more prominent role in 

asthma care to improve child health and academic outcomes. School nurses have an 

opportunity to establish a trusting relationship that is foundational for collaborating with 

parents and students for better asthma management. 

Keywords: Asthma intervention, School-aged children, Parents, School nurse, 

Community-based asthma intervention 
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Introduction 

Asthma is one of the most prevalent chronic diseases in the world (Harris et al., 

2015). The Center for Disease Control (CDC) reported about 6.2 million children in the 

United States have asthma and 3.3 million children experienced an exacerbation of 

asthma symptoms based on 2016 National Health Interview Survey (NHIS) data (Centers 

for Disease Control [CDC], 2018). Uncontrolled asthma often leads to premature death 

(Asthma and Allergy Foundation of America [AAFA], 2015). In 2016, 3,518 people died 

of asthma related causes (CDC, 2018). Many asthma exacerbation deaths can be 

prevented with proper asthma management (AAFA, 2015). When asthma symptoms are 

not effectively managed, children can experience numerous asthma exacerbations and 

nocturnal coughing, which results in school absences, restriction from school activities, 

emergency room (ER) visits, and hospitalizations (Francisco, Rood, Nevel, Foreman, & 

Homan, 2017; Isik & Isik, 2017). Children living with asthma are at increased risk of 

disability, emotional problems, and lower academic achievement (Cicutto, To, & 

Murphy, 2013; Nurmagambetov, Kuwahara, & Garbe, 2018). 

Asthma affects the lives of the parents or guardians as well as children (Heyduck, 

Bengel, Farin-Glattacker, & Glattacker, 2015). During an asthma episode, parents may 

need to stay at home with their child thereby missing work (Engelke, Swanson, & Guttu, 

2014; Suwannakeeree, Deerojanawong, & Prapphal, 2016). Parents must not only worry 

about controlling their child’s asthma but also the financial burden and stress the chronic 

illness adds to the family situation. Parents’ knowledge about asthma severity and asthma 

management determines help seeking behaviors to manage their child's asthma 
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(Archibald, Caine, Hartling, & Scott, 2015). Parents' beliefs about asthma management, 

medication routines, and adverse side effects, impact asthma-related decisions and results 

in consequences for the individual, the family, and in turn, is likely to affect the quality of 

life and academic performance (Engelke et al., 2014; Heyduck et al., 2015). Therefore, it 

is crucial that most child health asthma education programs should include parents and 

focus on both the parents' and children's skillset and learning levels with the aim of 

developing successful asthma management strategies (Kieckhefer et al., 2014; 

Suwannakeeree et al., 2016). School nurses can implement nurse-led asthma education 

programs to develop successful asthma management strategies based on the National 

Asthma Education and Prevention Program (NAEPP) guidelines and National 

Association School Nurses (NASN) Framework recommendations for students and their 

parents (NASN, 2016). 

Exploring different strategies beyond the inpatient clinic setting is key for 

successful asthma management. School nurses have an integral role in understanding the 

meaning parents assign to the asthma management to achieve better outcomes for 

children with asthma (Lemanske et al., 2016). Listening to the parents’ experiences and 

understanding of asthma can lead to increased cooperation between parents and nurses 

and enhance asthma management. Parents may adopt a more positive approach when 

nurses value the parents’ knowledge and involve them in establishing asthma 

management strategies for their children (Engelke et al., 2014). School nurses are in an 

advantageous position to manage asthma while creating a safe, healthy, and ready to 
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learn environment for all students (Friend & Morrison, 2015; Maughan, Duff, & Wright, 

2016).  

The NAEPP guidelines emphasize that an effective asthma management plan 

should educate school-aged children and their parents about the disease (National 

Institutes of Health [NIH], 2012). The NIH (2012) suggested increasing asthma education 

programs for self-management beyond primary health clinics to schools and community 

settings. School nurses are proponents of asthma education and can be resources for 

students and their parents by communicating and accessing available community 

resources such as the Environmental Protection Agency (EPA) for indoor air quality 

(NIH, 2012). The purpose of this systematic review is to explore school- and community-

based educational intervention programs for school-aged children and their parents and to 

examine the effectiveness of the programs in asthma management. This review may ramp 

up school nurses’ efforts to deliver asthma educational programs for their respective 

school communities. The systematic literature review aims to synthesize primary, peer-

reviewed experimental and quasi-experimental studies.  

Method 

This systematic review was guided by the Preferred Reporting Items for 

Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Moher, Liberati, Tetzlaff, 

Altman, & The PRISMA Group, 2009). The PRISMA guidelines are the studies’ 

population, intervention, comparison, and outcomes (PICO) elements, and while 

identifying the eligibility of potential study articles, the PICO elements were employed to 

schematize the process for verifying eligible articles for this systematic review (Joanna 
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Briggs Institute, 2011). In regard of PICO methodology, the target population is school-

aged children between 5 and 18 years old and their parents, the intervention is 

educational asthma interventions for children and/or their parents, the selected studies 

should have comparisons with the usual asthma care and educational asthma intervention, 

and the outcome interest should be related to asthma knowledge and skills needed to 

manage asthma; thus, lessening emergency room visits, hospitalizations, unscheduled 

physician visits, and missed school/work days.  

Study Selection and Search Strategy 

The literature review was conducted after a consultation with the university 

librarian. The databases searched for this review were ProQuest Nursing and Allied 

Health, Medline with full text (EBSCO), Cumulative Index of Nursing and Allied Health 

Literature (CINAHL) Complete, and PubMed Remote. The combinations of MeSH 

search terms were asthma, students, parents, asthma management, educational 

intervention, and school. The search was limited to human subjects, published between 

2013 and 2018 in English, and peer reviewed. We searched the articles published in the 

past five years to include current information and to eliminate overlap from an earlier 

review that examined school- and community-based educational intervention programs 

for school-aged children and/or their parents. There are few systematic reviews on school 

health services that address the needs of students with chronic diseases and asthma 

programs effects on quality of life (Leroy, Wallin, & Lee, 2017; Walter et al., 2015). To 

our knowledge, there is no systematic review of nurse-led interventions for promoting 

asthma management. The aforementioned PICO elements formulated for the inclusion 

http://journals.sagepub.com/doi/abs/10.1177/1059840516678909
http://journals.sagepub.com/doi/abs/10.1177/1059840516678909
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criteria. Excluded criteria were a) study intervention programs not focused on asthma, b) 

asthma interventions for only adults (not related to their children), and c) non-

experimental studies, qualitative studies, and dissertations. 

Data Extraction 

The search strategy resulted in 845 articles. The CINAHL search resulted in 19 

citations, ProQuest resulted in 792, Medline located 14, and PubMed resulted in 20 

citations. One researcher reviewed each abstract for inclusion. A stepwise progression of 

choosing and evaluating articles for synthesis was followed. Seven hundred and 

seventeen articles were excluded for the following reasons: not original research studies 

(i.e., guidelines, reviews, policy briefs, and commentaries n = 487); not experimental 

studies (n = 126); and duplicated items (n = 104). Primarily, 128 abstracts met screening 

criteria for a full, complete review. One reviewer performed full-text review with 

confirmation of the appropriateness to include into the review by other reviewers. After 

the full review, 120 articles were excluded for the following reasons: interventions were 

not school- or community - based interventions (n =111); children were less than five 

years of age or older than 18 (n = 7); or the outcomes measured were not related to 

asthma management (n = 2). Consequently, eight articles were identified, and reference 

lists of retrieved articles were examined; however, the hand search did not uncover 

additional eligible articles (see Figure 2.1.). 

 

 

 



19 

 

Figure 2.1. Flow Chart of Search and Screening Process 
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Quality Appraisal 

The John Hopkins Nursing Evidence-Based Practice (JHNEBP) rating scale was 

used to assess the methodological strength of the evidence (Newhouse, Dearholt, Poe, 

Pugh, & White, 2005). In this systematic review, the data obtained from experimental 

studies/randomized controlled trials (RCT) were rated as a Level I study, and the data 

obtained from quasi-experimental studies were rated as Level II based on the JHNEBP 

rating scale and confirmed by the all three reviewers (Newhouse at al., 2005). Random 

sequence generation, allocation concealment, blinding of participants, blinding of 

outcome assessment, incomplete outcome data, selective reporting, and other sources of 

bias were examined based on the Cochrane Collaboration’s tool used for assessing risk of 

bias (Higgins & Green, 2011).  

Results 

There were five Level I studies and three Level II studies. The five studies were 

conducted in the United States, one Level II study was conducted in Iran, another was 

conducted in Netherland, and the last was conducted in India. All eight selected studies 

were examined for potential bias by using Cochrane Collaboration’s tool. Random 

sequence generation and allocation concealment were stated in all eight studies. Fiks et 

al.’s (2015) and Horner, Brown, Brown, and Rew’s (2016) studies were double blinded. 

Kintner et al.’s (2015) and van Bragt et al.’s (2015) studies were single blinded. The 

other four studies did not mention blinding (Grover et al., 2016; Payrovee, Kashaninia, 

Mahdaviani, & Rezasoltani, 2014; Rasberry et al., 2014; Suwannakeeree et al., 2016). All 

studies have complete outcome data for each main outcome. However, one study did not 
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show a significant result due to inadequate sample size (van Bragt et al., 2015). All 

studies reported the selective outcomes. Other sources of bias were not found in the 

studies. All studies included in the systematic review were compiled into a data 

extraction matrix that included author/year, the study purpose/question, sample 

size/country, method & measurement tool, and findings (see Table 2.1.).  

The eight studies combined represented 1,108 school-aged participants, ranging 

from 6 to 18 years of age. Sample sizes ranged from 24 (Grover et al., 2016) to 456 

(Rasberry et al., 2014). Six studies used a child-parent dyad as the unit for the sample 

(Fiks et al., 2015, Grover et al., 2016; Horner et al., 2016; Kintner et al., 2015; Payrovee 

et al., 2014; Suwannakeeree et al., 2016), and parents sample size represented 381. Two 

studies used only children as the sample (Rasberry et al. 2014; van Bragt et al., 2015). 

Suwannakeeee et al. (2016) included five teachers, 47 students with asthma, and 14 

parents. The intervention programs were primarily conducted in school settings. Local 

church community halls and public conference rooms were also used in addition to 

school settings for asthma intervention programs. Fiks et al. (2015) used electronic health 

records linked to patient portals to enable mutual goal settings with children and the 

parents for asthma management. Grover et al. (2016) recruited children and their parents 

from an outpatient clinic. Horner et al. (2016) delivered two modes of an educational 

intervention for second through fifth-grade students and their parents. The intervention 

components are listed in Table 2.2. Socioeconomic status was not consistently 

documented, but three articles mentioned most of the participants had a lower 

socioeconomic level (Horner et al., 2016; Rasberry et al., 2014; Suwannakeeree et al., 
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2016). All the studies clearly stated they used the reliable measurement tools for 

measuring the outcomes. 
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Table 2.1 

 

Studies Included in the Literature Review 

 

Author/Year Purpose/Question Sample/ 

Country 

Method 

&Measurement 

Tool 

   Findings 

Level 1 Studies 

Fiks et al. (2015) 

 

 

 

 

 

 

 

 

 

 

 

 

To assess the feasibility, 

suitability, and effect of 

MyAsthma an electronic 

health record linked patient 

portal supporting shared 

decision making for 

children with asthma. 

Convenience 

sampling 

60 families, 30 

in intervention 

and 30 in 

control group. 

USA 

Randomized 

Controlled Trial 

& Integrated 

Therapeutics 

Group Child 

Asthma Short 

Form to 

measure asthma-

related quality of 

life, Parent Patient 

Activation 

Measure, and the 

Asthma Control 

Tool (ACT). 

 

Intervention group reported 

fewer ER visits, asthma 

specialist visits, and 

hospitalization over six months 

compared to control group. The 

children had a less frequency of 

asthma exacerbations. Parents’ 

knowledge has been increased 

about asthma, and they missed 

fewer days of work due to 

asthma compared to usual care 

group (p = .001). 

Grover et al. 

(2016) 

To progress, apply, and 

assess the effectiveness of 

culturally applicable asthma 

education intervention 

program for children with 

asthma and their parents. 

Convenience 

sampling 

40 parent-child 

pairs 

24 pair in 

intervention 

Randomized 

Controlled Trial & 

Pediatric Asthma 

Caregiver Quality 

of Life (PACQL). 

 

Significant improvement in the 

dependent variables including 

asthma control (p < .01), asthma 

knowledge (p < .001), written 

asthma action plan, medication 

use (p < .001), and quality of life 
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and 16 pair in 

control group. 

India 

 

 

in the intervention group 

compared to usual care group. 

Horner, Brown, 

Brown, and Rew 

(2016) 

To examine the impacts of 

two methods of providing 

an asthma education 

program in two different 

settings; a school setting 

and a community setting on 

condition outcomes and 

asthma self-management in 

elementary students in the 

countryside. 

Stratified 

sampling 

33 elementary 

school in 5 

rural school 

districts 

238 second 

through fifth 

grade students. 

USA 

Randomized 

Controlled Trial & 

Asthma Inventory 

for Children and   

Severity of Chronic 

Asthma Scale. 

 

Participants in the two 

intervention groups resulted in 

fewer doctor visits (p = .048) for 

asthma symptoms, ER visits (p 

<. 001), and severity of asthma 

(p = .004) than the attention-

control groups. 

 

Kintner et al. 

(2015) 

 

To explore the efficacy of 

the SHARP program for 

fourth and fifth-grade 

students and their parents on 

increasing active asthma 

self-care behaviors. 

 

Convenience 

sampling 

205 students 

ages between 9 

and 12 years 

and their 

parents. 

USA 

 

Cluster 

Randomized 

Controlled Trial & 

Asthma Health 

Behaviors (AHB) 

Survey and   

General Health 

History Survey. 

 

 

Asthma episode management (p 

= .006) and risk-

reduction/prevention behavior 

were significant (p < .001), and 

health advancement behaviors 

remained same. 
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van Bragt et al. 

(2015) 

 

To explore the efficiency of 

the individualized self-

management care on health-

related quality of life 

(HRQL) in elementary 

school-aged children with 

asthma compared to 

enriched usual care. 

33 children; 18 

in the 

enhanced usual 

care, and 15 in 

the 

intervention 

group. 

Dutch 

Cluster-

Randomized 

Controlled Trial &  

Paediatric Asthma 

Quality of Life 

Questionnaire with 

standardized 

activities 

(PAQLQ(s)) 

 

HRQL improvement seen in 

both groups (intervention group 

33% and enhanced usual care 

57%). 

Level II Studies 

Payrovee, 

Kashaninia, 

Mahdaviani, and 

Rezasoltani, 

(2014) 

To evaluate the effect of 

family empowerment on the 

quality of life of school-

aged children with asthma. 

Convenience 

sampling 

45 children 

ages between 7 

and 11 years 

old and their 

parents. 

Iran 

Two group, Quasi-

experimental study 

&    

Paediatric Asthma 

Quality of Life 

Questionnaire with 

standardized 

activities 

(PAQLQ(s)). 

 

 

Family-based asthma-

empowerment interventions 

support children with asthma 

and their parents to gain 

knowledge and skills about 

asthma disease and asthma 

management effectively (p < 

.001). 

 

Rasberry et al. 

(2014) 

To explore whether students 

in the asthma program 

demonstrated better asthma 

control than students in a 

comparison school district, 

and students in the asthma 

program demonstrate signs 

of progress in asthma 

2 school 

district, 5 

schools, 456 

students. 

USA 

Two group, Quasi-

experimental, 

cross-sectional 

design  

&  

Asthma Control 

Questionnaire 

(ACQ). 

Students with asthma in the 

intervention school district 

demonstrated significantly 

superior asthma management 

than students with asthma in the 

comparison district (p = .0085). 

Students with poorly controlled 

asthma at baseline demonstrated 
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control between the starting 

point and follow-up. 

 that they had significantly 

greater FEV1 scores at follow-

up. 

 

 

 

Suwannakeeree, 

Deerojanawong, 

and Prapphal, 

(2016) 

To evaluate the efficiency 

of school-based asthma 

instructive interventions on 

asthma outcomes and 

asthma management in 

school-aged children. 

47 students 

ages between 7 

and 15 years 

old, 14 parents, 

and 5 teachers. 

USA 

Repeated quasi-

experimental study 

& 

International Study 

of Asthma and 

Allergies in 

Childhood 

(ISAACS) 

questionnaires and 

Paediatric Asthma 

Caregiver’s 

Quality of Life 

Questionnaire 

(PACQL). 

 

Asthma management level was 

improved among children and 

their parents. They reported 

lessening ER visits (p = .002), 

hospitalization rates, nighttime 

asthma symptoms (p = .02), and 

school absenteeism (p = .01) at 

six month’s post-intervention 

time. Teachers’ asthma 

knowledge significantly 

increased. 
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Level I Studies 

Fiks et al. (2015) expressed that the reason for asthma office visits can vary, and 

asthma status can change between visits; further, limited time for office visits may not be 

enough to recognize parents' concerns and knowledge of asthma management behaviors. 

The study aimed to assess the feasibility, suitability, and effectiveness of the MyAsthma 

electronic health record linked to patient portals, supporting shared decision making for 

children with asthma. MyAsthma tracks parents' concerns and goals, asthma treatment for 

the children, children's asthma symptoms, medication adherence, and it also provides 

decisional support for parents on the asthma management. Shared Decision Making 

(SDM) includes active participation of healthcare professionals and parents in 

management choices, information exchange, communication preferences, and mutual 

agreement of the purpose of an asthma management plan. The SDM method is related to 

increased knowledge, improved awareness of condition risk, and enhanced agreement of 

choices with subjective values. Stata version 13 (Stata Corp) were used for the analysis, 

but there was not an information which test(s) was used to analyze the data. The 

intervention group parents reported fewer ER visits, asthma specialist visits, and 

hospitalizations over a six-month period compared to the control group. The intervention 

group parents also reported that the children had fewer asthma exacerbations and their 

own knowledge of the asthma disease process had increased. The study results showed 

missed work and school days significantly decreased (p = .001) in the intervention group 

compared to usual care group. 



28 

Grover et al. (2016) designed a study to develop, apply, and assess the 

effectiveness of a culturally relevant asthma education intervention program for children 

with asthma and their parents in India. The key principles for the intervention were 

meaningful learning, art therapy, problem-based learning, and goal setting. Power point 

presentations, children’s workbooks, age-appropriate graphically appealing activities, and 

open-ended communications were used for the intervention. At baseline, there was no 

difference between the usual and intervention group. Repeated measure ANOVA 

demonstrated a statistically significant improvement in the dependent variables, including 

asthma control (p < 0.01), asthma knowledge (p < .001), inhaler technique (p < .001), and 

quality of life (p < 0.001) in the intervention group compared to the usual care group. At 

the beginning of the study, none of the participants had a written asthma action plan in 

either group. All participants in the intervention group had a written asthma action plan 

(n = 24) at the end of the study. The study findings indicated that an intensive, culturally 

appropriate, multi-component, individualized intervention program was effective. Goal 

setting procedures with parents and children helped to achieve goals and enhance the 

self-efficacy of children and parents to effectively manage asthma.  

Horner et al. (2016) stated that rural area populations encounter considerable 

obstacles related to asthma care, including lower financial status, more uninsured 

residents, and fewer healthcare professionals to meet population needs. Healthcare 

services usually are not as available, and patients are required to travel longer distances 

and spend more time to access and receive care. The study aimed to examine the impact 

of two methods of providing an asthma education program in two different settings: (a) 
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the school setting and (b) the community setting. Two modes of delivering a nurse-led 

asthma intervention program included an asthma class in school and an asthma day camp 

held on Saturdays. The latent growth curve modeling in SAS 9.3 were used for each 

group data analyzing. The asthma day camp intervention demonstrated more significant 

results with fewer ER visits (p < .001) and hospitalization (p = .13) compared to asthma 

class in school and compared to both attention control groups. Moreover, the asthma 

class in the school setting demonstrated a significant decrease in asthma severity (p = 

.004) and unscheduled doctor visits (p = .048) compared to the asthma day camp and 

both attention control groups. However, the findings supported that participants in the 

both intervention groups resulted in better selected health outcome variables, including 

fewer doctor visits for asthma symptoms, fewer ER visits, and improved asthma 

symptoms compared to the attention-control groups. Moreover, students’ asthma self-

management performance improved significantly over time for all the students in the 

study.  

Kintner et al. (2015) suggested state achievement tests are used to measure 

academic outcomes; therefore, school superintendents/principals may be hesitant to adopt 

non-academic programs. For that reason, the Staying Healthy–Asthma Responsible and 

Prepared (SHARP) program is designed to improve academic performance by 

incorporating better self-management asthma techniques within the school curriculum 

(Kintner et al., 2015). SHARP is designed for middle and high school students to educate 

them as well as community populations, including parents, family members, teachers, 

and peers about asthma and self-management. Kintner et al. (2015) explored the 
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effectiveness of the SHARP program for fourth and fifth-grade students and their parents. 

Within SHARP, successful self-care behaviors were a goal, and it is categorized as 

asthma episode management, risk-reduction/prevention, and health advancement 

activities. The school intervention module entailed ten 50-minute sessions. The 

community intervention module is a 90-minute session incorporated into an asthma 

health fair for parents and students with a collaborative information and sharing 

exhibition. Various statistic tests were used for analyzing the data including inferential 

and descriptive statistic, the R Amelia package were completed as justification for 

missing data, and sensitivity analysis was used to check outcomes. The study findings 

demonstrated statistically significant improvement in asthma episode management (p = 

.006). The risk-reduction/prevention behaviors were significantly improved (p < .001), 

while health advancement behaviors remained the same. 

van Bragt et al. (2015) used a cluster randomized controlled trial with a nine 

month follow-up to explore the effectiveness of individualized self-management care on 

health-related quality of life (HRQL) in Netherland elementary school-aged children with 

asthma compared to enriched usual care. The individualized self-management program 

addressed the unique needs of each child. Enriched usual care entailed an evaluation of 

symptoms, medication adherence, and experience managing asthma triggers. A multi-

level analysis technique was used for the study. At the end of the study, improvement 

was seen on HRQL in both groups. The improvement in both groups could have been a 

result of either the enhanced usual care for the control group, the inadequate sample size, 
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or the Hawthorne effect meaning that the adjustment of actions by participants increased 

self- management.  

Three studies used a randomized control group design (Fiks et al., 2015; Grover et 

al., 2016; Horner et al., 2016), and two studies used a cluster randomized controlled trial 

(Kintner et al., 2015; van Bragt et al., 2015). All study participants were randomly 

assigned to an intervention or control group. Nurses led the asthma intervention programs 

in the three studies. The participants’ asthma severity ranged from mild (55%) to 

moderate (37%) and severe (8%) (Kintner et al., 2015). Fiks et al. (2015) and van Bragt 

et al. (2015) determined the participants’ asthma severity ranged from moderate to severe 

persistent asthma. Grover et al. (2016) determined the study subjects’ asthma severity as 

mild to moderate persistent asthma. Horner et al. (2016) did not specify the asthma 

severity level of the participants. The aforementioned studies were conducted to 

implement educational intervention programs for successful asthma management 

behaviors and reduce asthma exacerbations, unscheduled doctor visits, missed school 

days, and restricted daily activities. The study findings were consistent, and four studies 

demonstrated that the study subjects’ asthma knowledge increased and their ability to 

manage asthma improved (Fiks et al., 2015; Grover et al., 2016; Horner et al., 2016; 

Kintner et al., 2015). Furthermore, risk reduction/prevention behaviors were significant 

(Kintner et al., 2015) and ER visits, asthma specialist visits, and hospitalization rates 

decreased (Fiks et al., 2015; Horner et al., 2016). There were fewer work and school 

missed days (Fiks et al., 2015), and greater reports of medication adherence, quality of 
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life, written asthma action plans, asthma goals, and self-efficacy on asthma management 

(Grover et al., 2016).  

Level II Studies 

There were three quasi-experimental design studies in the Level II category. 

Payrovee et al. (2014) stated that when children are younger, parents usually take care of 

children and manage the asthma for the children. As the child with asthma matures, 

managing asthma can become the responsibility of the child under the supervision of 

parents. The purpose of the study was to evaluate the effect of family empowerment on 

the quality of life of school-aged (7 - 11-year-old) children. The study was a two-group 

quasi-experimental design with an experimental and control group. The findings 

indicated that educational family-based empowerment interventions could help children 

with asthma and their parents gain knowledge and skills about asthma disease processes 

and asthma management effectively (p < .001). This intervention was a nurse-led, family-

based empowerment intervention. Children received a colorful booklet and parents 

received a practical asthma guide card and educational pamphlet at the end of the 

intervention. All questions asked by parents or children were answered during the 

intervention. 

Rasberry et al. (2014) used a quasi-experimental, cross-sectional design to explore 

(a) whether students in the asthma program demonstrated better asthma control than 

students in a comparison school district and (b) whether students in the asthma program 

demonstrated signs of progress in asthma control between the starting point and follow-

up. The study used the all-inclusive model which consisted of joint education for students 
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with asthma, educating the school staff, making home visits, training parents of students 

with asthma, and connecting the students with community-based healthcare 

professionals. One-way ANOVA and post-hoc analyses were used. McNemar’s chi-

square test and t-test were used for post-hoc analyses. Students with asthma in the 

intervention school district demonstrated more statistically significant asthma 

management than students with asthma in the comparison district (p = .008). Students 

with poorly controlled asthma at baseline demonstrated that they had significantly greater 

peak expiratory flow rate scores at follow-up. The study findings indicated that the 

comprehensive school-based asthma management programs led to improvement in 

asthma management for students, particularly those with poorly controlled asthma. 

Rasberry et al. (2014) expressed that school-based asthma management programs are 

essential to help the students with asthma to make certain they have knowledge and skills 

to manage asthma and sustain asthma management.  

Suwannakeeree et al. (2016) used one group in a repeated measure quasi-

experimental study. The study aimed to evaluate the efficiency of school-based asthma 

instructive interventions on asthma outcomes and asthma management. Gaining 

knowledge of asthma among parents has been demonstrated to reduce asthma 

exacerbations and increase asthma management in school-aged children. The intervention 

consisted of training the schoolteachers/staff and the parents on asthma knowledge and 

educating the children to make them aware of asthma severity, occurrences, and 

management. The Statistical Package for Social Sciences (SPSS) package was used for 

descriptive and compared t-test to analyze the data. The study results indicated that 
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asthma management behaviors were abysmal in the pre-test before the intervention. 

However, significant progress on asthma management behaviors were identified at three- 

and six-month’s post-intervention time. The participants’ knowledge of asthma 

significantly increased with the intervention. Teachers’ knowledge of asthma was greater 

than other participants which was believed to help the students in school manage their 

asthma symptoms. The pulmonary functions did not change the participants who already 

had normal range pulmonary function levels. However, 18 children had pulmonary 

functions less than 80% at the beginning of the program. Their pulmonary function levels 

improved significantly at six month’s post-intervention time (p = .01). Asthma 

management also improved for children and their parents. The research study resulted in 

fewer ER visits (p = .002), reduced nighttime asthma symptoms (p = .02), and less school 

absenteeism (p = .01) at six month’s post-intervention time. The study findings indicated 

that asthma self-management should be examined periodically from time to time to 

ensure maintain good asthma management. 

All three Level II studies were quasi-experimental design. Rasberry et al. (2014) 

and Suwannakeeree et al. (2016) study populations were from low socio-economic 

populations, and the studies were conducted in the United States. Payrovee et al. (2014) 

did not specify the socio-economic level of participants, and the study was conducted in 

Iran. The purpose of these studies was to increase intervention programs beyond inpatient 

clinic settings to increase successful asthma management behaviors and decrease 

undesired conditions. All Level II study results demonstrated that the subjects gained 

knowledge and skills to manage asthma (Payrovee et al., 2014; Rasberry et al., 2014; 
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Suwannakeeree et al., 2016). Moreover, ER visits, hospitalization rates, nighttime asthma 

symptoms, and school absenteeism were reduced (Suwannakeeree et al., 2016), and 

greater FEV1 scores were observed in one study (Rasberry et al., 2014). 

Table 2.2  

Intervention Components 

Author & Year Intervention Components 

Fiks et al., 2015 MyAsthma an electronic health record linked 

patient portal supporting shared decision 

making for children with asthma  

• mutual goal choices for asthma control, 

• information exchange, 

• communication,  

• enriching the subjects’ knowledge of 

asthma 

 

Grover et al., 2016 Culturally relevant asthma education 

intervention program  

• meaningful learning,  

• age appropriate art therapy,  

• problem-based learning,  

• goal setting,  

• open-ended communications 

 

Horner et al., 2016 Asthma class in school and an asthma day camp 

• asthma disease and its pathophysiology, 

• learning symptoms,  

• severity,  

• medications,  

• risk reduction/prevention behaviors, 

• assessing the study participants’ 

understandings of asthma management 

 

Kintner et al., 2015 The Staying Healthy–Asthma Responsible & 

Prepared (SHARP) 

• asthma disease and its pathophysiology, 

• learning symptoms,  

• severity,  
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• medications,  

• risk reduction/prevention behaviors, 

• training how to use and read of a peak 

flow meter 

• assessing the study participants’ 

understandings of asthma management 

 

Payrovee et al., 2014 Family-based empowerment interventions 

• support children with asthma and their 

parents to gain knowledge and skills 

about asthma disease and asthma 

management effectively 

 

Rasberry et al., 2014 All-inclusive model 

• identification of students with asthma,  

• asthma education for students with 

asthma,  

• case management for students with 

asthma,  

• consisted of joint education for students 

with asthma,  

• educating the school staff, making home 

visits,  

• training parents of students with asthma, 

• asthma training for staff 

• connecting the students with 

community-based healthcare professions 

 

Suwanakeeree et al., 2016 School-based asthma instructive interventions 

• asthma education,  

• practical trainings on metered dose 

inhaler performances,  

• training how to use and read of a peak 

flow meter 

• breathing exercises, 

• using asthma diaries,  

• self-management plans 

 

Van Bragt et al., 2015 Individualized self-management 

• training how to use and read of a peak 

flow meter 

• address the necessities of each child 
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Discussion 

Lack of asthma knowledge, underestimating the severity of the asthma symptoms, 

and having limited access to healthcare facilities can lead to asthma exacerbations, more 

ER visits, unscheduled doctor visits, school absences, poor quality of life, and death 

(AAFA, 2015; Suwannakeeree et al., 2016). Several studies indicated that the factors 

associated with poor asthma management in children were related to a lack of asthma 

knowledge on the part of the children and their parents (Fiks et al., 2015, Grover et al., 

2016; Horner et al., 2016; Payrovee et al., 2014; Suwannakeeree et al., 2016). Poor 

asthma management can reflect a lack of knowledge, including underestimation of the 

asthma severity or overestimation of the degree of asthma symptoms.  

The National Heart, Lung, and Blood Institute (NHLBI) and the NAEPP 

rigorously stress educating children with asthma and their parents in asthma management 

(NIH, 2012; van Bragt et al., 2015). Successful asthma self-management requires 

knowledge of asthma including the facts and symptoms of asthma, triggers, and right 

technique of medication use (Horner et al., 2016; Payrovee et al., 2014). Nurses can play 

an integral role in empowering children and their parents to improve asthma management 

through education, advising, and direct care (van Bragt et al., 2015). School- and 

community-based asthma education programs should be developed by interdisciplinary 

professionals to address the mental, psychological, behavioral, and social features of 

living with asthma (Kintner et al., 2015). School-aged children are capable of learning 

how to manage their asthma through proper age-appropriate education and support 

(Payrovee at al., 2014). School nurses can plan intervention that are age-appropriate, 
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hands-on, problem-based that enhance learning. When children learn how to manage the 

asthma symptoms, they are more confident in managing their condition under the 

supervision. Keeping school-aged children responsible for asthma management is 

important for healthy development that supports a sense of control and ability over the 

asthma condition (Payrovee et al., 2014; van Bragt et al., 2015). Families are important as 

the first responders, and they need effective interventions that support their knowledge 

and skills to manage asthma (Fiks et al., 2015, Grover et al., 2016; Horner et al., 2016; 

Kintner et al., 2015; Payrovee et al., 2014; Suwannakeeree et al., 2016). Asthma 

education programs are likely to strengthen the empowerment of the children and their 

parents in managing asthma. 

The synthesis of the review demonstrated that there is a necessity to use present 

applicable, student-friendly educational interventions focusing on asthma control 

approaches that meet the students’ and parents’ needs. Asthma educational intervention 

programs beyond inpatient clinic settings can improve asthma knowledge and skills, 

asthma management, school attendance, and quality of life for children with asthma and 

their parents. School- and community -based asthma intervention programs enable access 

to healthcare and better asthma management for all populations, including rural and low 

socio-economic populations (Kintner et al., 2015, Suwannakeeree et al., 2016). The 

intervention programs must be culturally relevant as well as age-appropriate and designed 

to meet both children and parents’ needs for optimum effectiveness (Grover et al., 2016). 

In sum, effective asthma management at school can increase school attendance and 

school performance, while reducing ER visits, hospitalization rates, and unplanned doctor 
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visits (Fiks et al., 2015; Grover et al., 2016; Horner et al., 2016; Kintner et al., 2015; 

Rasberry et al., 2014; Suwannakeeree et al., 2016).  

All studies reported the sample size, design, inclusion/exclusion criteria, 

intervention components, intervention duration, pretest and posttests timeline, 

measurement tools, statistical analyzing, and results. Overall, the systematic literature 

review demonstrated that educational asthma interventions significantly improved 

knowledge and skills of self-management behaviors in studies’ participants. Evidence 

exists in the literature that asthma educational interventions are effective beyond the 

doctor offices and hospital settings. Knowledge can be increased and sustained over time; 

however, the practice should be repeated for maintenance based on the synthesis found in 

this systematic review. School nurses can plan small presentations and health fairs for 

students and their parents and at the same time use case management methods to follow 

students’ progress. Moreover, follow-up periods can be advantageous to include as well 

as periodic course revision (Suwannakeeree et al., 2016). 

Strengths and Limitations 

There were several limitations in this review. Articles published only in English 

were searched and retrieved. There may be some articles relevant to this systematic 

review that were not included due to searching four databases or human filter. Family 

households were not identified such as single mother or father, grandparent as a primary 

caregiver, or foster family. On the other hand, despite these limitations, the implications 

for nurses are remarkable and equivalent to NIH (2012) and NAEPP guidelines and 
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recommendations related to educating school-aged children and their parents in an effort 

to improve knowledge and skills to manage asthma. 

Implications for School Nurses 

School nurses are in a good position to manage chronic diseases, and to create a 

safe, healthy, ready to learn environment for all students (Friend & Morrison, 2015; 

Maughan et al., 2016). School nurses are well-positioned to support students in managing 

chronic conditions such as asthma (Rasberry et al., 2014). Educating about asthma self-

management takes considerable time and dedication on the part of the nurse, child, and 

family member. School nurses must assume a more prominent role in asthma care to 

improve child health and academic outcomes. It is essential that nurses assess students for 

sufficient sleep, nutrition, and involvement in appropriate school activities to promote 

and maintain the students with asthma health and well-being (Kintner et al., 2015).   

School nurses have an opportunity to establish a trusting relationship that is 

foundational for collaborating with parents and students for better asthma management. 

Such strategies will result in better attendance and improved school performance 

(American Academy of Pediatrics [AAP], 2014). National Association of School Nurses’ 

(NASN) Framework for 21st Century School Nursing Practice highlights individual-

centered care and posits that school-based asthma intervention programs can be 

developed using the framework for achieving the desired outcomes of the student with 

asthma population (Cowell, 2015; NASN, 2016). The CDC (2016) recommends 

coordinated care for the students, families, and the communities to increase asthma 

management and in turn reduce school absences. School nurses can plan asthma care 
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coordination interventions that connect the school, the family, and community-based 

healthcare professionals for managing asthma successfully (AAP, 2014). The best 

interventions not only provide education, but also support students in gaining access to 

needed clinical care, ensure students use the right medications, offer care coordination, 

and collaborate directly with students’ parents to increase knowledge and sustain 

improved asthma management (Rasberry et al., 2014).  

Conclusion 

School- and community -based asthma educational intervention programs are key 

components of asthma management. Well-planned asthma education programs are 

valuable and should go beyond inpatient clinic settings for promoting and maintaining 

health for children with asthma and their parents. The systematic review indicated that 

community-based, particularly school-based asthma educational interventions, resulted in 

greater improvements in asthma management knowledge and skills, and fewer undesired 

outcomes such as ER visits, hospitalizations, unscheduled doctor visits, missed school 

and workdays. School-based programs may be one of the best options to deliver asthma 

educational interventions for students, parents, and the school community. Principals, 

school administrators, teachers, and school staff can join with nurses, who work in school 

and community settings to implement effective asthma management programs. More 

research studies to inform practice are warranted. 
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CHAPTER III 

PROCEDURE FOR COLLECTION AND TREATMENT OF DATA 

 This study aimed to evaluate the impact of a school nurse-led asthma intervention 

on elementary school-age children’s asthma self-management. An experimental method 

was used for this study, applying a randomized, two-group repeated measures design as 

pre-test, post-test, and follow-up test. The independent variable was time as time-1 

(baseline), time-2 (completion of the intervention at 6 weeks), and time-3 (follow up at 

12 weeks). The dependent variables were asthma symptoms, self-management with peak 

flow meter usage, daily activities, and school absences. The randomly assigned treatment 

group participated in a school nurse-led asthma intervention program comprised of six 

weekly 30-minute group lessons based on Orem’s self-care theory. The randomly 

assigned control group continued to receive their usual asthma care. Previous studies 

indicated that elementary school children have not been involved in managing their self-

care needs for asthma (Sleath et al., 2017). A few experimental research studies report the 

efficacy of asthma self-management interventions led by school nurses for elementary 

school-age children (Best et al., 2018). This chapter explains the research methodology, 

including setting, sampling methods, and instruments, as well as data collection methods, 

and analysis of preliminary study data and supports the full study. 
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Setting 

The setting of the study was a public Independent School District in the 

southwestern United States serving a diverse population. The school district reported the 

enrollment around 214,000 for the last few school years. The student population in the 

district approximately consists of 62% Hispanic American/Hispanic, 24% African 

American/Black, 9% White American/White, and 5% Asian American/Asian students. 

Three-fourths of the student population are economically disadvantaged.  

Population and Sample 

The population consisted of elementary school-age children living with asthma. 

The students at eight selected schools were invited to participate in the study. The 

inclusion criteria were English speaking children diagnosed with asthma aged 7 to 12 

years, who assented to participate, and whose parents gave consent. Exclusion criteria 

were children with other disabilities or comorbid medical conditions that may limit 

participation in the intervention and affect outcomes, such as severe cerebral palsy, 

oxygen dependent conditions, and cystic fibrosis. A computer-generated randomization 

process was used to assign each participant to the treatment or control group. The 

researcher chose a mild effect size of 0.30 with the power of 0.80 and alpha level of 0.05 

based on previously published meta-analysis and statistician consultation. Based on G-

power analysis, 62 participants were required for the repeated measures analysis of 

variance (ANOVA; Cohen, 1988). The sample size was increased by 15% to account for 

attrition, requiring a total sample of 71 participants. 
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Protection of Human Subjects 

 The study protocol was approved by the Texas Woman’s University Institutional 

Review Board (IRB), and permission was also obtained from the school district’s Office 

of Research and Accountability as well as the administrators of the selected schools. The 

study adhered to the Family Educational Rights and Privacy Act of 1974, which protects 

the privacy of students’ educational records. Confidentiality has been protected to the 

extent required by law. The signed consent forms and the completed demographic data 

forms have been maintained in a double locked cabinet in the researcher’s home office. 

Coded data do not contain any identifying information. Only aggregate data was reported 

in the dissemination of findings. Upon completion of the study, the data will be erased 

from the computer, and papers will be shredded no later than December 21, 2022. 

Instruments 

Demographic Questionnaire 

  The demographic questionnaire asked about gender, age, ethnicity, grade level, 

household number, current housing situation, and any known health problems other than  

asthma. 

Asthma Control Questionnaire  

 The Asthma Control Questionnaire (ACQ) instrument is a 7-item questionnaire 

that measures the sufficiency of asthma control and variation in asthma control, that 

happens spontaneously or as a consequence of treatment (Juniper, O'Byrne, Ferrie, King, 

& Roberts, 2000). The ACQ is a valid and reliable tool. Intra-class correlation coefficient 

(ICC) reported ranging from 0.79 to 0.90 (Juniper, Gruffydd-Jones, Svensson 2010; 
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Rasberry et al., 2014). The tool development began with a list of all asthma-related 

symptoms and was compiled and sent to 100 asthma clinicians and members of the 

NAEPP guidelines committees in 18 countries. Ninety-one clinicians and NAEPP 

committee members scored each symptom for its significance. The tool was validated for 

children 6 years of age and older, including adults (Juniper et al., 2010). Scaling used a 7-

point Likert scale, and was weighted equally. All items were scored from zero to six with 

a score of zero indicating good control and six indicating poor control (see Appendix A). 

Five questions related to symptoms, including nocturnal symptoms, morning symptoms, 

restriction of daily activities, shortness of breath, and wheezing were included; one 

question was related to quick-relief medication use, and the last question addressed 

pulmonary function using forced expiratory volume in one second (FEV1) or peak 

expiratory flow rate (PEFR; Juniper et al., 2000). 

The Paediatric Asthma Quality of Life Questionnaire with Standardized Activities  

The Paediatric Asthma Quality of Life Questionnaire with Standardized Activities 

(PAQLQs) is a widely used 23-item tool measuring quality of life in children with 

asthma, ages 7 to 17. It measures three domains: symptoms, activity limitation, and 

emotional function. The PAQLQs has ten questions related to symptoms: eight questions 

related to the psychological function and five questions related to the activities. Each 

participant selects three activities they frequently engage in and in which asthma 

sometimes affects their ability to participate. The total PAQLQs scale was used for the 

statistical analysis. In addition to the total questionnaire usage, the symptoms and activity 

limitation subscales were used separately to examine the hypotheses questions related to 
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symptoms and activity limitation. The questionnaire is a valid and reliable tool. The ICC 

is reported ranging from 0.89 to 0.96 (Juniper et al., 1997; Wing et al., 2012). Scaling is a 

7-point Likert-type scale weighted equally. All items are scored from 1 to 7 with a score 

of seven indicating no impairment, and one indicating severe impairment (see Appendix 

B). The questionnaire takes about 10-15 minutes to complete the first time, and seven 

minutes at follow-up (Juniper et al., 1997).  

Validity and Reliability 

ACQ and PAQLQs have been validated in many previously reported studies and 

both questionnaires have been thoroughly established for use with pediatric populations 

(Cicutto et al., 2013). The instruments were examined to ensure adequate reliability for 

the pilot study. The Cronbach alpha scores were 0.85 for the ACQ and 0.96 for the 

PAQLQ(s) for this study.  

Methods 

The principal investigator (PI) implemented the following procedure in each of 

the selected schools:  

1. The PI and school nurses in the eight school sent the recruitment flyer home with 

the school newsletter.  

2. The PI posted flyers on the school websites and prominently around the school 

buildings.  

3. Once a parent/guardian contacted the PI informed him/her about  

a) the purpose of the study,  

b) the inclusion criteria,  



53 

c) the voluntary nature of participation, 

d) requirements for participants,  

e) possible risks and benefits,  

f) availability of study outcomes,  

g) the intervention times and duration, and  

h) the data collection periods.  

4. The PI answered parents’ and children’s questions before obtaining informed 

consent and assent.  

5. The PI sought written informed consent from parents of participants and written 

assent from all children prior to enrollment in the study.  

6. The PI, who is also a school nurse, implemented all intervention sessions in all 

eight schools.  

All subjects in the experimental group received a PFM with peak flow chart and a 

spacer. The subjects in the control group did not participate in the intervention program 

during the study, nor did they receive the asthma management tools associated with the 

intervention program. The participants who missed the intervention class(es) were 

required to attend scheduled make-up sessions. If a subject missed three or more 

intervention classes and did not attend the make-up sessions, they were excluded from 

this study. The PI offered the same intervention program for the control group subjects at 

the completion of this study. 

 

 



54 

Data Collection 

Data collection for both the experimental and control group occurred at three time 

points: before the intervention at baseline, immediately post intervention at six weeks, 

and follow up at 12 weeks. Data collection happened in the arranged school settings. The 

researcher explained clearly that there are no right or wrong answers and that everyone 

must answer the questions objectively based on their own experiences. The researcher 

read the questions out loud to ensure that the subjects understood the items and the 

response scales. ACQ and PAQLQs questionnaires were used for asthma control and 

symptom management using frequency of PFM use, and daily activities for the study 

from each participant. Missed school days were tracked numerically for the treatment and 

control groups. Both groups received a $10 Wal-Mart gift card after completing posttest 

questionnaires at six and again at 12 weeks to compensate for their time. 

Pilot Study 

A pilot study was conducted in the fall of 2018 to test the feasibility and 

acceptability of the proposed study.  Following IRB approval, the PI sent a recruitment 

flyer home with the school newsletter and the flyers were placed around the school 

building. Once a parent/guardian contacted the researcher, the PI informed her/him on the 

purpose of the study, the inclusion criteria, the voluntary nature of participation, what is 

required of a participant, possible risks and benefits, the intervention session times and 

duration, and the data collection periods. The PI answered the parents’ and children’s 

questions before obtaining an informed consent and assent. A written informed consent 

was obtained from parents/guardians and assent was obtained from children for the 
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enrollment in the study. A sample of 16 children, ages 7-12, were obtained from one 

elementary school in a large metropolitan school district in the southwest. A computer-

generated randomization process was used to assign each participant to a treatment or 

control group. A randomized controlled trial was used for the pilot study to determine the 

effectiveness of school nurse-led asthma intervention program on subjects’ asthma 

control, symptom management, PFM usages, missed school days, and daily activities.  

The school nurse-led asthma intervention consisted of six weekly 30-minute 

group lessons about how best to manage asthma for the treatment group. Topics in the 

session were: 1) asthma disease and pathophysiology; 2) peak flow meter, method of 

measurement, and the utility of PFM use; 3) identification of asthma symptoms and 

implementation of an Asthma Action Plan (AAP); 4) asthma medicines for managing 

asthma symptoms, demonstrating correct techniques for using medicines and spacers; 5) 

recognition and control of asthma triggers and helpful breathing exercises; and 6) 

discussion of individualized choices and establishment of goals for self-management. 

Makeup sessions were arranged for the subjects who missed any intervention session. 

Hands-on experiences, problem-based learning techniques, role playing, case studies or 

real life scenarios, storytelling, classroom discussion, colorings/drawings, and exercises 

to manage asthma symptoms were used to enhance class interaction and learning. The 

researcher, who is also a school nurse, implemented all the intervention sessions. 

Demographic questionnaires, the ACQ, and the PAQLQs were used to obtain the 

data for this study. The demographic questionnaire was used only at baseline. The ACQ 

and PAQLQs questionnaires were used at three data collection times: at baseline, six 
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weeks, and 12 weeks. Data collection occurred at the scheduled times in the arranged 

school setting. The researcher explained that there are no right or wrong answers and that 

everyone must answer the questions objectively based on their own experiences. The 

researcher read the questions aloud to ensure that the subjects understood the items and 

the response scales. The ACQ and PAQLQs questionnaires were used to measure asthma 

symptom management, nocturnal coughing, using frequency of PFM, and daily activities 

for each participant. Missed school days were tracked numerically for the treatment and 

control groups.  

Data were analyzed using the Statistical Package for Social Sciences (SPSS) 

version 25. Descriptive statistics included frequency distributions, mean, and standard 

deviations for demographic data. Repeated measures ANOVA was used to examine the 

hypotheses and outcome changes over six weeks of intervention and follow-up at 12 

weeks. Randomization was effective in equalizing baseline variables between the 

experimental and control groups. Analysis of the demographic characteristics indicated 

that the groups were comparable at baseline.  

Statistical analysis for the proposed hypotheses found a statistically significant 

effect on asthma symptoms for time in the experimental group compared to the control 

group, Wilk’s Lambda = 0.43, F(2, 13) = 8.31, p = .005, multivariate partial eta squared 

= 0.56. This analysis did not indicate a statistically significant effect for nocturnal 

coughing (p = .057), but it demonstrated that the school nurse-led asthma intervention 

made differences in nocturnal coughing scores between groups and time periods. Both 

group’s nocturnal coughing declined after the intervention. The control group score went 



57 

down .125 (M = 1.125, SD = .38), and the experimental group’s score also went down 

.375 (M = .62, SD = 38) at time-2. However, the control group’s nocturnal coughing 

scores at the time-3 (M = 1.50, SD = .53) indicated worsening compared to time-1 and 

time-2. The experimental group’s nocturnal coughing scores went down, which indicated 

improvement (M = .37, SD = .53).  

Before the intervention, none of the subjects in either group used a PFM tool. 

After the intervention, all subjects in the experimental group reported that they used a 

PFM every day and recorded their peak expiratory flow rate to determine their pulmonary 

function level. They provided their daily peak flow chart, and the researcher estimated 

their personal best peak flow rate based on the chart. This pilot study demonstrated that 

the school nurse-led asthma intervention program had a significant effect on the use of a 

PFM as an asthma management tool. There was a statistically significant effect on 

activity limitation scores for time in the experimental group compared to the control 

group, Wilk’s Lambda = .54, F(2, 13) = 5.56, p = .018, multivariate partial eta squared = 

.46. The missed school days were tracked for the groups as a numerical measure. The 

control group missed more school days than did the experimental group during the 12 

weeks of the study. The control group (n = 8) missed an average of 10 days, and the 

experimental group (n = 8) missed an average of seven days. The findings supported 

three of the four hypotheses that subjects in the experimental group experienced 

statistically significant improvements. Only nocturnal coughing showed no statistically 

significant difference between treatment and control groups. 
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This study has a few limitations: 1) The sample was drawn from one school in 

one school district in the region, which limits generalizability; 2) The subjects’ age range 

variability, cognitive ability, and experiences may influence the understanding of the 

concepts; and 3) The subjects’ parents’ thoughts and experiences were not assessed. The 

strength was in the randomized control study design with repeated measures.  

Data Analysis 

Data were analyzed using the SPSS version 25. Descriptive statistics included 

frequency distributions, mean, and standard deviations for demographics and 

comparatively between control and treatment groups. The PAQLQs was used to measure 

symptoms and activity limitation. The ACQ was used to measure asthma management. 

Repeated measures ANOVA was used to examine the outcome changes including asthma 

management, symptoms, and activity limitation over six weeks of the intervention and 

follow-up at 12 weeks post intervention. The subjects’ peak flow chart demonstrated the 

usage of PFM frequency. School absences reported one time at the end of 12 week by 

schools’ attendance clerk and analyzed by the independent t-sample test. 

Summary 

 An experimental two-group pre-test, post-test, and follow-up test study was used 

to assess the impact of a school nurse-led asthma intervention on elementary school-age 

children’s asthma self-management, nocturnal coughing, PFM usages as asthma 

management tools, school absences, and participation in daily activities. Informed 

parental consents and participants’ assent were required for the study. Risks to 

participants were minimal, and all identifying information was removed from printed and 
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electronic materials. Data analysis occurred using repeated measures ANOVA with an 

alpha level of 0.5. Potential benefits of study participation include an increase in asthma 

knowledge and the skills for managing asthma symptoms, as well as increases in daily 

activities and school attendance.  
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MANUSCRIPT 
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A School Nurse Led Asthma Intervention for School-Age Children: A Randomized 

Clinical Trial to Improve Self- Management 

Elif Isik, PhD, Nina M Fredland, PhD, Anne Young, EdD, and Rebecca J. Schultz, PhD 

 

Abstract 

Asthma is a common disease in children and obtaining basic knowledge and skills to 

manage asthma symptoms is critically important. This study examined the effectiveness 

of a theoretically based school nurse-led asthma intervention on asthma symptoms, self-

management, PFM usage, daily activities, and school absences in children 7 to 12 years 

old. A randomized controlled, two-group, repeated measures design was conducted in 

eight public schools. Data collection occurred at three time points. The treatment group 

had statistically significant differences in reported symptoms (p < .001), asthma control 

with a peak flow meter usage (p < .001), and daily activities (p < .001) at 6 weeks and at 

12 weeks. Although school absences were not statistically significant, the treatment 

group missed fewer school days than the control group. Self-management is a complex 

process, and school nurses can provide essential learning steps and continuity of care for 

school-age children living with asthma.  
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Asthma is a complex chronic respiratory disease common in children and adults 

(Global Initiative for Asthma [GINA], 2019). Asthma is characterized by inflammation 

of the lungs, bronchospasm, cough, chest tightness, chest pain, difficulty breathing, 

wheezing, restlessness, irritability, nocturnal coughing, and wheezing (Asthma and 

Allergy Foundation of America [AAFA], 2015; GINA, 2019). In 2016, 26.5 million 

people had been diagnosed with asthma and of those 6.1 million are children under 18 

years of age in the United States (Centers for Disease Control and Prevention [CDC], 

2018). Despite advancing medical knowledge, asthma prevalence and exacerbation rates 

continue to persist among children (GINA, 2019). Symptoms and specific triggers must 

be known and recognized to eliminate concomitant asthma exacerbations, school and 

work absenteeism, disruption of daily activities, ambulance calls, emergency room visits, 

hospitalizations, and even death (Francisco, Rood, Nevel, Foreman, & Homan, 2017; Isik 

& Isik, 2017). Since asthma affects both children and adults, self-management should be 

prioritized as a strategy to promote positive health outcomes and reduce asthma 

exacerbations; thus, supporting healthy active lives should begin in childhood (Isik & 

Isik, 2019). 

Background 

Asthma is a chronic disease that can be managed through a combination of 

medical intervention and patient self-care. Asthma can manifest at any life stage, so all 

individuals who live with asthma should obtain basic knowledge and skills to manage 

their asthma symptoms. Children and even adults are often unaware that asthma is a 

lifelong disease (American Lung Association [ALA], 2018). Children with asthma can 
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have normal days without breathing problems with good management, and this may lead 

to the misconception that the condition is cured rather than well managed or 

asymptomatic at the time (U.S. Department of Health and Human Services, National 

Institute of Health [NIH], National Heart, Lung, and Blood Institute [NHLBI], 2013).  

There is support for implementing an effective asthma management plan for 

school-age children in school settings (NIH, 2012). Asthma management programs for 

parents of school-age children living with asthma have been studied in the literature (van 

Bragt et al., 2015). Several asthma education programs are designed to increase the study 

subjects’ knowledge of asthma (Grover et al., 2016; Horner et al., 2016; Kintner et al., 

2015; Payrovee et al., 2014; Suwannakeeree et al., 2016). These intervention programs 

reported increased prevention behaviors, fewer emergency room visits, decreased 

hospital admissions, more medication adherence, improved quality of life, and self-

efficacy related to asthma management (Fiks et al., 2015; Grover et al., 2016; Horner et 

al.,2016; Kintner et al., 2015). However, those studies focused on parents/guardians and 

addressed only their concerns about asthma management (Fiks et al., 2015, Grover et al., 

2016; Payrovee et al., 2014; Suwannakeeree et al., 2016). There are scant studies on 

school-based asthma interventions targeting elementary school-age children (Rasberry et 

al. 2014; van Bragt et al., 2015). The available studies were mostly descriptive studies. 

Best, Oppewal, and Travers (2018) emphasized the necessity of using experimental and 

quasi-experimental designs related to children living with asthma. School nurse-led 

asthma interventions can focus on school-age children for the purpose of developing 

successful asthma self-management strategies (Isik, Fredland, & Freysteinson, 2019; 
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Suwannakeeree et al., 2016). School-based asthma interventions are often conducted by 

researchers who are not employed in the school settings where the programs are 

implemented. Implementing school nurse-led asthma intervention programs beyond the 

hospital setting will increase opportunities for learning about the condition and 

developing self-management skills.   

Orem's self‐care theory was used to guide this study. Orem’s self-care theory 

centers on individuals’ self‐care knowledge and skills. The theory posits that individuals 

should know and perform self-management activities to maintain and promote their 

health. Self-care is reasonably more important to individuals with a chronic illness, and 

self-care management requires acknowledgment of the condition, symptoms, and having 

the skillset to perform needed actions (Kouba et al., 2013). The individuals can be 

involved in activities for self-management based on their age, cognitive ability, 

experiences, culture, and available resources. Major assumptions of this theory are: 

• Individuals are distinct, and self-care for health and well-being is a developmental 

process. 

• Engaging in self-care basics is a vital element for self-management of diseases, 

conditions, and for optimal wellbeing. 

• Individuals should be as independent as possible, and accountable for their health 

maintenance in conjunction with family caregivers. 

• If there is a disproportion between self-care needs and self-care abilities for self-

management of health, individuals would benefit from nursing intervention. 
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• Individuals must have knowledge of present and potential health conditions to 

promote self-care behaviors. 

• Self-care and dependent care are activities embedded in a social and cultural 

environment (Orem, 2001). 

Orem’s self-care theory asserts the importance of the child’s awareness of asthma 

symptoms and acquiring the skills necessary to manage asthma in daily life. The theory 

has been used to direct health promotion efforts and encourage patients to be more 

independent in their daily lives. Studies related to self-management behaviors based on 

Orem’s self-care theory have shown that these behaviors improve health outcomes (Blok, 

2017; Kouba et al., 2013; Mersal, & El-Awady, 2017).  

Purpose of the Study 

The purpose of this study examined the effectiveness of a theoretically based 

school nurse-led asthma intervention on symptoms, asthma self-management with PFM 

usage, interruption of daily activities, and school absences in a sample of elementary 

school-age children between the ages of 7 and 12.    

1. Hypothesis 1: Children living with asthma, who participate in a nurse-led 

asthma intervention, will report fewer asthma symptoms as measured by 

PAQLQs than children who receive usual asthma care.  

2. Hypothesis 2: Children living with asthma, who participate in a nurse-led 

asthma intervention, will report better asthma self-management as measured 

by the ACQ and will demonstrate a higher mean number of usages of PFM as 

recorded on PFM charts than children who receive usual asthma care. 
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3. Hypothesis 3: Children living with asthma, who participate in a nurse-led 

asthma intervention, will report fewer interruptions of daily activities as 

measured by PAQLQs than children who receive usual asthma care. 

4. Hypothesis 4: Children living with asthma, who participate in a nurse-led 

asthma intervention, will have less school absences than children who receive 

usual asthma care.  

Methods 

Design 

A randomized controlled, two-group, repeated measures design (pre-test, post-

test, and follow-up test) was used in eight public schools between September 2018 and 

June 2019. Subjects were randomly allocated to receive school nurse-led asthma 

intervention (treatment) or usual care (control). The CONSORT flow chart is shown in 

Figure 4.1. The independent variable was time as time-1 (baseline), time-2 (a completion 

of the intervention at 6 weeks), and time-3 (follow-up at 12 weeks). The dependent 

variables are symptoms, self-management with peak flow meter usage, daily activities, 

and school absences. 

Participants 

Subjects were recruited from eight primary schools in a diverse, urban public 

independent school district in Southwestern United States. The inclusion criteria 

consisted of English-speaking children diagnosed with asthma, 7 to 12 years old. 

Children with other disabilities or comorbid medical conditions including severe cerebral 

palsy, oxygen dependent conditions, and cystic fibrosis were excluded.  
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The students at eight selected schools were invited to participate in the study. The 

Principal Investigator (PI), who is also a school nurse, collaborated with the eight school 

administrators and nurses to send the recruitment flyer with the school newsletter. Flyers 

were posted on the school websites and prominently around the school building. Once a 

parent/guardian contacted the PI, they were informed about a) the purpose of the study, b) 

the inclusion criteria, c) the voluntary nature of participation, d) requirements for 

participants, e) possible risks and benefits, f) availability of study outcomes, g) the 

intervention times and duration, and h) the data collection periods. The PI answered 

parents’ and children’s questions before obtaining informed parental consent and children 

assent. The PI obtained written informed consent from parents/guardians and assent from 

child participants prior to enrollment in the study.  

A mild effect size of 0.30 with the power of 0.80 and alpha level of 0.05 based on 

a previously published meta-analysis and statistical consultation was chosen (Kew, Carr, 

Donovan, & Gordon, 2017; McCallum, Morris, Brown, & Chang, 2017; Peytremann- 

Bridevaux, Arditi, Gex, Bridevaux, & Burnand, 2015). Based on G-power analysis it was 

determined that 62 participants were needed for the study. The PI increased the sampling 

size by 15% to allow for attrition, resulting in a final sample of 71 participants. The 

sample size was 73 at study initiation with the loss of one member from the control group 

and one from the treatment group by the final measure for 71 participants. 

Data Collection 

Data collection occurred from September 2018 through June 2019. An initial 

sample of 76 children, ages 7-12, attending eight elementary schools was obtained. Three 
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children were excluded based on eligibility criteria. Two children were not able to speak 

and understand English, and another child was less than seven years old. A computer-

generated randomization process assigned 73 subjects to the treatment or control group. 

There were 37 participants in the treatment group and 36 participants in the control group 

at the beginning of the study. The randomly assigned treatment group participated in a 

theoretically based school nurse-led asthma intervention comprised of six weekly 30-

minute group lessons. Topics in the session: 1) asthma disease and pathophysiology; 2) 

PFM, method of measurement, and the utility of PFM use; 3) identification of asthma 

symptoms and implementation of an Asthma Action Plan (AAP); 4) asthma medicines 

for managing asthma symptoms, demonstrating correct techniques for using medicines 

and spacers; 5) recognition and control of asthma triggers and helpful breathing 

exercises; and 6) discussion of individualized choices and goal setting for self-

management. Hands-on experiences, problem-based learning techniques, role playing, 

case studies, storytelling, classroom discussion, colorings/drawings, and exercises to 

manage asthma symptoms were used to enhance class interaction and learning.  

Data collection for both treatment and control groups occurred at three time points 

as baseline, 6 weeks, and 12 weeks at the arranged school settings. All subjects in the 

treatment group received a PFM with personal peak flow chart and a spacer. The subjects 

in the control group continued to receive usual asthma care. Subjects in the treatment 

group were offered a make-up session if they missed a class session. Both groups 

received a $10 gift card after completing post-test questionnaires at 6 and 12 weeks to 

compensate for their time. 
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Figure 4.1. CONSORT Flow Chart 
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Instruments 

The ACQ and the PAQLQs were the instruments. A demographic questionnaire 

assessed gender, age, ethnicity, grade level, household number, housing, and any known 

health problems other than asthma at baseline.  

The ACQ, a 7-item instrument, measures the sufficiency of asthma control and 

variation in asthma control on a 7-point Likert-type scale (Juniper et al., 2000). Five 

questions related to symptoms were included; one question covers quick-relief 

medication use, and the last question addresses pulmonary function (Juniper et al., 2000). 

The ACQ is a reliable tool with Cronbach’s alpha reported ranging from 0.79 to 0.90 

(Juniper et al., 2010; Rasberry et al., 2014). The ACQ Cronbach’s alpha for this study 

was 0.809. 

The PAQLQs is a widely used 23-item tool measuring quality of life in children 

with asthma ages 7 to 17. Three domains measure symptoms, activity limitations, and 

emotional functioning. The questionnaire is a reliable tool with Cronbach’s alpha 

reported ranging from 0.89 to 0.96 (Juniper et al., 1997; Wing et al., 2012). Scaling is a 

7-point Likert-type scale weighted equally. Both questionnaires have been thoroughly 

established for use with pediatric populations (Cicutto et al., 2013). For this study 

Cronbach’s alpha was 0.957 for the overall PAQLQ(s), 0.908 for symptom subscale, 

0.819 for activity subscale, and 0.917 for emotional scale. 

Ethical considerations 

The study was approved by the Texas Woman’s University Institutional Review 

Board (IRB). An approval was also obtained from the school district’s Office of Research 
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and Accountability as well as the administrators of the selected schools. The study 

adhered to the Family Educational Rights and Privacy Act of 1974. Confidentiality was 

protected as required by the law.  

Data Analysis 

Data were analyzed using the SPSS version 25. Descriptive statistics were used 

for demographic data. Hypotheses One, Two, and Three that related to symptoms, asthma 

self-management with PFM usages, and activity interruption were analyzed using 

repeated measures ANOVA for 71 subjects; the treatment group (n = 36) and control 

group (n = 35). The fourth hypothesis related to school absences, which were reported at 

the end of twelve weeks, and was analyzed by using an independent samples t-test for 72 

subjects; the treatment group (n = 36) and control group (n = 36). Descriptive analysis 

was used for the demographic questionnaire that was completed by 73 participants. 

Results 

One participant from the treatment group moved into another city’s school district 

after the first session and did not complete the study. One participant from the control 

group did not come the 12th week for the follow up test questionnaire at the scheduled 

time or at the make-up session time. Approximately 63% of the total sample was 

comprised of females with 67.6% females in the treatment group and 58.3% of females in 

control group. Participant’s ages ranged from 7 to 12 years, with a mean age of 9.29 (SD 

= 1.67) years. The treatment group mean age was 9.49 (SD = 1.75), and the control group 

mean age was 9.08 (SD =1.59). The grade level median was 4.00 for this study. The 

Hispanic population comprised the largest ethnic group representing 48% of all subjects 
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in this study. The treatment group consisted of 40.6% Hispanic subjects and control 

group of 55.6%. The second greatest ethnic population in this study was African 

American representing 23.2% of participants with African Americans composing 27.0% 

of the treatment group and 19.4% of the control group. White participants represented 

12.3% of the total group. The treatment group was 13.5% White and the control group 

was 11.1% White. Asian students composed 6.9% of the total sample with a 

representation of 5.4% in the treatment group and 8.3% in the control group. Only one 

subject (1.4% of all subjects) was American Indian and was assigned to the treatment 

group. There were six students (8.2 % of all subjects) from other ethnic groups that 

subjects did not identify, with four (10.8% of unknown-ethnicity subjects) in the 

treatment group and two (5.6% of unknown-ethnicity subjects) in the control group. The 

mean number of members living in a household was 4.38 (SD = 1.421) for the treatment 

group and 4.06 (SD = 1.120) for the control group. Over 93% of participants (n = 68, 

93.2%) lived in a house or apartment; one (1.4%) subject from the treatment group who 

lived in a house or apartment did not have running water or electricity, one (1.4%) 

subject from the control group lived in a shelter, and one (1.4%) subject from the 

treatment group lived in a car, and three (4%) subjects from the control group lived with 

another family in a house or apartment. Only four subjects (5.5%), two from the 

treatment group and two from the control group had other health problems that did not 

affect asthma or participation in intervention (see Table 4.1.). Analysis indicated that the 

groups were well-balanced and comparable.  
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Table 4.1.  

Sample Demographic Characteristics 

Variable Control n=36 Treatment n=37 Total N=73 

Gender 
   

Male 15 (41.7%) 12 (32.4%) 27 (37.0%) 

Female 21 (58.3%) 25 (67.6%) 46 (63.0%) 

Ethnicity 
   

Hispanic 20 (55.6%) 15 (40.6%) 35 (47.9%) 

African American   7 (19.4%) 10 (27.0%) 17 (23.3%) 

White   4 (11.1%)   5 (13.5%)   9 (12.3%) 

Asian   3 (  8.3%)   2 (  5.4%)   5 (6.8%) 

American Indian   0 (  0.0%)   1 (  2.7%)   1 (1.4%) 

Other   2 (  5.6%)   4 (10.8%)   6 (8.2%) 

Grade level 
   

First   5 (13.9%)   8 (21.6%) 13 (17.8%) 

Second   5 (13.9%)   1 (  2.7%)   6 (8.2%) 

Third   9 (25.0%)   5 (13.5%) 14 (19.2%) 

Fourth   7 (19.4)   6 (16.2%) 13 (17.8%) 

Fifth   5 (13.9) 10 (27.0%) 15 (20.5%) 

Sixth   5 (13.9)   7 (18.9%) 12 (16.4%) 

Housing situation 
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Apt/house 32 (89%) 36 (97.3%) 68 (93.2%) 

Shelter 1   (2.8%) 0   (0%) 1   (1.4%) 

With another family 3   (8.3%) 0   (0%) 3 (4.1%) 

Car/outside 0   (0%) 1  (2.7%) 1   (1.4%) 

 

Hypothesis One 

Symptoms (coughing, feeling tired, asthma attacks, wheezing, tightness in chest, 

shortness of breath, waking up during the night, out of breath, difficulty taking a deep 

breath, and trouble sleeping at nights) were measured by PAQLQs items 4, 6, 8, 10, 12, 

14, 16, 18, 20, and 23. There was a statistically significant difference in mean symptom 

scores for the treatment group when compared to the control group throughout three time 

points, F(2,138) = 29.83, p < .001, partial eta squared = .302. Statistical power was 

adequate and equal to 1.000. A post-hoc test was used for multiple comparisons by using 

Least Significant Difference (LSD) comparisons. There was no significant difference at 

baseline between the two groups (p = .056). Subjects in the treatment group reported 

significantly higher symptom scores suggesting that they had less asthma symptoms than 

the students in the control group at 6 weeks (see Figure 4.2.). The symptom scores further 

increased from 6 weeks to 12 weeks. The mean score for the treatment group 

demonstrated a statistically significant effect from baseline to 6 weeks (p < .001, SD = 

1.97), baseline to 12 weeks (p < .001, SD = 2.15), and 6 weeks to 12 weeks (p =.002, SD 

= 1.41). The control group symptoms did not significantly improve. The mean score for 

the control group significantly decreased, which indicates subjects’ asthma symptoms 
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increased from baseline to 6 weeks (p = .005, SD = 1.99) and baseline to 12 weeks (p = 

.027, SD = 2.18). The mean score did not significantly change from 6 weeks to 12 weeks 

(p =.552, SD = .1.43).  

 

Figure 4.2. Asthma Symptoms 

Hypothesis Two  

There was a statistically significant difference in mean ACQ scores in the 

treatment group compared to the control group from baseline to 6 weeks and baseline to 

12 weeks, F(2,138) = 16.62, p < .001, partial eta squared = .194. Statistical power was 

adequate and equal to .999 (see Table 4.2.). A post-hoc test was used for multiple 

comparisons using LSD comparisons. No significant differences between the two groups 

were found at baseline (p = .524). Subjects in the treatment group reported a 

comparatively lower score, suggesting that they had better asthma management than the 

students in the control group at both 6 weeks and 12 weeks. The mean score for the 
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treatment group demonstrated a statistically significant effect on time between baseline to 

6 weeks (p < .001, SD = .98), baseline to 12 weeks (p < .001, SD = 1.02), and from 6 

weeks to 12 weeks (p =.03, SD = .73). There were no statistically significant differences 

in the control group asthma self-management scores over time. The mean score for the 

control group did not show a statistically significant effect from baseline to 6 weeks (p = 

.33, SD = 1.00), from baseline to 12 weeks (p = .35, SD = 1.04), and from 6 weeks to 12 

weeks (p =1.00, SD = .73). 

Table 4.2.  

Asthma Management: Tests of Within-Subjects Effects 

Source df F Sig. 

Partial Eta 

Squared 

Observed 

Powera 

Time 

 

Sphericity Assumed 2 8.466 .000   .109 .963 

Greenhouse-Geisser 1.743 8.466 .001   .109 .943 

      

Huynh-Feldt 1.811 8.466 .001   .109 .949 

Lower-bound 1.000 8.466 .005   .109 .818 

Time * group Sphericity Assumed 2 16.624 .000   .194 1.000 

Greenhouse-Geisser 1.743 16.624 .000   .194 .999 

Huynh-Feldt 1.811 16.624 .000   .194 .999 

Lower-bound 1.000 16.624 .000   .194 .980 
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There was a statistically significant effect on the usage of PFM frequency 

treatment group compared to the control group over time, F(2,138) = 162.04, p < .001, 

partial eta squared = .701. Statistical power was adequate and equal to 1.00. A post-hoc 

test was used for multiple comparisons using LSD comparisons. Before the intervention, 

none of the subjects in the treatment group used a PFM tool (µ = 0.00, SD = .000). At the 

end of the intervention at 6 weeks, 32 subjects (88.9%) in the treatment group reported 

that they used the PFM five or more times per week and record their peak expiratory flow 

rate to monitor their pulmonary function level, three subjects (8.3%) reported they used a 

PFM two times weekly, and one subject (2.8%) did not use a PFM (µ = 4.61, SD = 

1.153). During the 12th week, 17 subjects (47.2%) in the treatment group reported they 

used a PFM five or more times per week, two subjects (5.6%) reported PFM use four 

times per week, four subjects (11.1%) used a PFM three times per week, eight subjects 

(22.2%) used a PFM two times per week, four subjects (11.1%) used a PFM once a week, 

and one subject (2.8%) did not use the PFM tool (µ = 3.47, SD = 1.647). Only one 

subject (2.8%) in the control group reported PFM use 2 times per week (µ = 0.06, SD = 

.333) at baseline. All subjects in the control group reported they did not use the PFM (µ = 

0.000, SD = .000) at 6 weeks, and only one subject (2.8%) reported PFM use two times 

per week at 12 weeks (µ = 0.06, SD = .338; see Table 4.3.). PFM usages significantly 

increased for assessing pulmonary function in the treatment group following the 

intervention. 
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Table 4.3.  

 

PFM Report  

 

 PFM at baseline  PFM at 6-weeks PFM at 12-weeks 

Control Mean .06 .00 .06 

N 36 36 35 

Std. Deviation .333 .000 .338 

Treatment Mean .00 4.61 3.47 

N 37 36 36 

Std. Deviation .000 1.153 1.647 

 

Hypothesis Three 

There was a statistically significant difference on mean interruption of daily 

activities scores in the treatment group compared to the control group, F(2,138) = 14.15, 

p < .001, partial eta squared = .170. Statistical power was adequate and equal to .998. A 

post-hoc test was used for multiple comparisons using LSD comparisons. There was no 

statistically significant difference at baseline between the two groups (p = .350). Subjects 

in the treatment group reported a significantly higher score, suggesting that they had 

fewer interruptions in their daily activities than the students in the control group at 6 

weeks and 12 weeks. The mean score for the treatment group demonstrated a statistically 

significant effect between baseline to 6 weeks (p < .001, SD = 0.988), and from baseline 

to 12 weeks (p < .001, SD = 1.029). There was no statistically significant effect between 
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6 weeks to 12 weeks (p =.420, SD =.728). The mean score for the control group did not 

show a statistically significant effect between baseline to 6 weeks (p = .193, SD = 1.002), 

baseline to 12 weeks (p = .885, SD = 1.043), or 6 weeks to 12 weeks (p =.104, SD = .738; 

see Table 4.4.).  

Table 4.4.  

 Activity Interruption 

 

 

 

 

 

 

 

 

 

 
 time time Std. Error Sig. 

Control Baseline 6-week 1.002 0.193 

 
Baseline 12-week 1.043 0.885 

 
6-week 12-week 0.738 0.104 

Treatment Baseline 6-week 0.988 0.000 

 
Baseline 12-week 1.029 0.000 

 
6-week 12-week 0.728 0.420 

Hypothesis Four 

School absences were measured for 12 weeks over the duration of study and 

reported as a frequency. An independent samples t-test was used to test this hypothesis. 

There were no statistically significant differences in mean absences between the 

treatment group (µ= 1.33, SD = 1.57) and the control group (µ= 1.83, SD = 1.54; t(70) = 

1.35, p = .179). However, the treatment group missed fewer school days than the control 

group over the 12 weeks. As shown in Figure 4.3., the treatment group (n = 36) missed 
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42 days total (ranging from 0- 8 per subject), and the control group (n = 36) missed 66 

days total (ranging from 0- 7 per subject) throughout the study. Specific causes for the 

missed school days were not determined. 

 

Figure 4.3. School Absences 

Total PAQLQ scores were also analyzed using repeated measures ANOVA to 

determine the significance of the relationships between participating in a nurse-led 

asthma intervention and the children’s quality of life. There was a statistically significant 

difference on the quality of life scores in the treatment group compared to the control 

group, F(2,138) = 20.66, p < .001. Post-hoc testing for multiple comparisons using LSD 

comparisons was performed. There was no statistically significant difference at baseline 

between the two groups (p = .160). Subjects in the treatment group reported significantly 

higher scores, suggesting that they had better quality of life in their daily lives than the 

students in the control group at 6 weeks and 12 weeks. The mean score for the treatment 
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group demonstrated a statistically significant difference from baseline to 6 weeks (p < 

.001, SD = 4.34), baseline to 12 weeks (p < .001, SD = 4.97), and 6 weeks to 12 weeks (p 

=.016, SD = 3.00). The mean score for the control group decreased significantly, 

indicating poorer quality of life between baseline and 6 weeks (p = .018, SD = 4.40). 

There was no significant change for the control group from baseline to 12 weeks (p = 

.182, SD = 5.04), or from 6 weeks to 12 weeks (p =.213, SD = 3.04). The analysis 

demonstrated that children living with asthma, who participated in the nurse-led asthma 

intervention reported better quality of life as measured by higher PAQLQs scores than 

children, who received usual asthma care. 

The treatment group had statistically significant differences in reported 

symptoms, ACQ scores with PFM usage, and interruptions in daily activities immediately 

post-intervention at 6 weeks and again at 12 weeks in comparison to the control group. 

Although school absences were not statistically significantly different, the treatment 

group missed fewer school days. The repeated measures ANOVA were also used to test 

the overall quality of life, and there was a statistically significant difference on the quality 

of life between the treatment and control groups between baseline, 6 weeks, and 12 

weeks.  

Discussion 

The study was conducted to determine the effectiveness of participating in a 

school nurse-led asthma intervention on symptoms, asthma self-management with PFM 

usages, daily activities, and school absences. This study’s results were consistent with 

previous studies, which found that children who participated in asthma programs had 
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fewer asthma symptoms (Fiks et al., 2015; Grover, et al., 2016; Horner et al., 2016, 

Kintner eat al., 2015; Lv et al., 2019; Payrovee et al., 2014; Rasberry et al., 2014; 

Suwannakeree et al., 2016), increased their knowledge and skills about asthma 

management (Fiks et al., 2015; Grover, et al., 2016), used the PFM more often 

(Suwannakeeree et al., 2016), missed less school days (Fiks et al., 2015; Suwannakeeree 

et al., 2016), and they reported better quality of life (Grover et al., 2016). 

When children are accountable for their own health, they may feel more 

responsible and ready to manage their own health, which may lead to a smoother 

transition into puberty and adulthood. Orem’s self-care theory was foundational 

throughout the study, including preparation of the intervention topics and how to deliver 

the intervention sessions to the subjects. Orem’s self-care theory has three main processes 

that were considered to increase children’s knowledge and skills to manage their asthma. 

The three processes are estimative process, transitional process, and productive process. 

Estimative process refers to having knowledge of the condition, transitional process 

infers knowing the specific situations of the condition and having skills appropriate for 

the present situation, and productive process relates to using knowledge and skills to 

manage the condition and to evaluate results. These three processes were critical in this 

study and should be considered when implementing interventions related to managing 

chronic conditions for all individuals, including children. Kouba et al. (2013) conducted a 

study to examine the effectiveness of the I Can Control Asthma and Nutrition (ICAN) 

intervention program for school children. Orem’s self-care theory served to guide this 
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study, and it demonstrated that the subjects’ asthma knowledge, quality of life, asthma 

self-care, and self-efficacy increased after the intervention (Kouba et al., 2013).  

This study demonstrated that individuals, including children, must know their 

own health condition; therefore, offering an age-appropriate health intervention is 

essential to increase awareness and self-management of health. Children, who actively 

participate in managing their asthma symptoms effectively, are more likely to experience 

a healthy and active life. Children living with asthma should be educated to help them 

acquire skills for managing their asthma in daily life leading to fewer exacerbations and 

interruptions in activities and better school attendance. The recent reviews support 

implementing an asthma self-management education program for school age children, 

their parents, and school personnel (Isik et al., 2019; Kew et al., 2017; McCallum et al., 

2017; Peytremann- Bridevaux et al., 2015). This study demonstrated that a school nurse-

led asthma intervention was a supportive program that increased awareness of asthma 

management techniques and self-care abilities.  

Limitations 

The outcomes were measured for a 12-week period. It would be important to 

capture the long-term retention and self-care ability at three, six, and 12 months. There 

may be some benefit to implement booster sessions that extend learning and reinforces 

the skills to manage asthma successfully. The subjects’ age, cognitive ability, and 

experiences may influence the understanding of the concepts. Furthermore, the sample 

was drawn from one urban school district of the region, which limits generalizability. The 

study was limited by the school schedules, rules, and regulations including the time and 
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place of the intervention program. Another limitation is that the parents’ thoughts and 

experiences were not included in this study.  

Conclusion 

This study supports the benefits of implementing an ongoing school nurse-led 

asthma intervention program for improved asthma self-care practice among elementary 

school-age children. Self-management is a complex process, especially among children, 

which necessitates professional contribution and guidance. School nurses can provide 

essential learning steps and continuity of care for school children.  

This study’s findings indicated that elementary school-age children are quite 

capable of taking responsibility for managing their asthma, and that school nurses are 

critical in the process of increasing children’s awareness, knowledge, and skills for 

managing asthma. Orem’s self-care theory is sustained in that the child’s awareness of 

asthma symptoms and self-skill to manage asthma for normal daily life is enhanced. The 

findings indicated that Orem’s self-care theory supports education programs for school-

age children to learn and adapt skills for asthma self-management. Nurses routinely 

explore ways to support and promote people’s knowledge and teach skills that enhance 

individuals’ self-management of chronic disease such as asthma.  

Elementary school-age children should have the opportunity to practice self-

monitoring and goal setting for asthma self-management with the guidance of school 

nurses. This study has the potential to motivate school nurses and health leaders to 

implement school nurse-led interventions for chronic diseases such as asthma; thus, 
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empowering children with knowledge and skills for optimal well-being. Further research 

studies with high school students in various geographic locations is also warranted. 

Implications for School Nursing Practice 

1. School nurses are strategically placed in school settings to deliver essential 

learning steps and provide continuity of care for elementary school children. 

School nurses have a unique opportunity to establish a trusting relationship 

with students, foundational for better asthma management and likely to 

improve health outcomes.  

2. Nurses who take a prominent role in fostering self-management skills in 

children living with asthma under their care will be instrumental in improving 

health outcomes for the children, such as quality of life, sleep, school 

attendance, and in turn school performance. 

3. School nurses can deliver age-appropriate positive messages that convince 

children that they have the capability to manage their condition independently. 

Thus, enhancing self-efficacy and transitioning care to the individual level.  

4. If school nurses intervene early in elementary school years, children will have 

the knowledge, skills, and confidence to allow for a smoother transition to 

higher grade levels. 

5. Successful asthma self-management requires knowledge of asthma facts and 

symptoms, triggers, and correct medication techniques. School nurse-led 

asthma intervention programs should be periodic and reinforce learning, while 

providing opportunities to practice self-monitoring and goal setting for asthma 
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self-management with the guidance of school nurses. Nurses have the 

experience to determine if the children have acquired asthma self-

management knowledge and skills.  

6. Nurse researchers can partner with school nurses and other school 

professionals in school settings to conduct, implement, and replicate studies 

designed to improve the health and wellbeing of children of all ages with 

chronic conditions in the school setting.  
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CHAPTER V 

SUMMARY OF THE STUDY 

This quantitative study explored the effectiveness of a school nurse-led asthma 

intervention program on children living with asthma. The purpose of this randomized 

controlled study was to determine the effectiveness of a theoretically based school nurse-

led asthma intervention on symptoms, asthma self-management with PFM usage, 

participation in daily activities, and number of school absences in a sample of elementary 

school children between the ages of 7 and 12. Informed parental consent and participants’ 

assent were required for the study. Risks to participants were minimal, and all identifying 

information was removed from printed and electronic materials. Neither participants nor 

the selected schools were identified in published research. This chapter provides a 

succinct summary of the study and synthesizes the previous chapters’ information as a 

conclusion and discusses future implications. 

Summary 

The study was a randomized controlled trial with two groups. The subjects (N = 

73) were randomly allocated to the treatment (n = 37) or the control group (n = 36). The 

treatment group subjects received six weekly 30-minute group nurse-led asthma 

intervention sessions. The control group continued to receive usual asthma care. Usual 

care refers to obtaining and administering the prescribed medicines according to the 

asthma action plan written by the child’s physician. The treatment group subjects 
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reported higher mean symptom scores signifying that they experienced fewer asthma 

symptoms. They reported better asthma control scores with higher PFM usages and fewer 

interruptions in daily activities than the control group subjects at 6 weeks and again at 12 

weeks. Repeated measures ANOVA were used to analyze these three outcomes and the 

results were statistically significant. The independent t-samples test was used to analyze 

school absences. The treatment group school absences were lower than the control group 

absences, but the result was not statistically significant. 

Discussion of Findings 

The incidence of asthma has increased despite the advancement of accurate 

diagnosis and treatment approaches (GINA, 2019). Asthma is usually characterized by 

persistent coughing, wheezing, trouble sleeping, shortness of breath, and chest tightness 

(ALA, 2018). Poorly managed asthma symptoms can lead to asthma exacerbations that 

cause interruptions in or inability to participate in physical activity, as well as increased 

school absences, and progressively declining pulmonary function (GINA, 2019; Isik et 

al., 2019; McGeachie et al., 2016; Rasberry et al., 2014).  

Asthma burdens families and society. Lack of asthma self-management 

knowledge and skills can lead to exacerbations, poor quality of life, school absences, and 

emergency department visits (AAFA, 2015; Suwannakeeree et al., 2016). Sleath et al. 

(2017) stated that elementary school children have not been involved in managing their 

asthma routinely. Fostering responsibility for managing asthma in school-age children to 

the extent of their developmental and cognitive ability is important to empower them for 

healthy development that supports a sense of control and ability over the asthma 
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condition (Payrovee et al., 2014; van Bragt et al., 2015).  A well-designed intervention 

has the potential to improve children’s daily life and reduce economic burdens caused by 

school absences and parental work loss (Lv et al., 2019). School-based interventions for 

elementary school-age children should give direct and simple messages that enhance 

children’s learning, skills, and confidence to manage their conditions. 

This study comprised of a theoretically-based school nurse-led asthma 

intervention program focused on providing the following messages to the study subjects: 

• Asthma is a manageable, chronic disease, and children living with asthma 

can have a normal life. 

• Using a PFM is important to measure the asthma severity level and 

school-age children are capable of using a peak flow meter to monitor 

their personal peak expiratory flow rate with guidance. 

• Asthma symptoms must be recognized early on for better self-

management. 

• Types of asthma medicines and how they work as well as using the right 

techniques for administration is vital for effective asthma management. 

• Identifying asthma triggers and recognizing how to avoid them decreases 

asthma symptoms. 

• Breathing exercises should be practiced and have the potential to reduce 

asthma symptoms. 
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• Goal setting is an essential program component to manage asthma and 

improve quality of life. Students should have the knowledge and 

confidence to manage their asthma. 

This study examined the hypotheses that children living with asthma who have 

participated in the nurse-led asthma intervention: a) will report fewer asthma symptoms 

as measured by PAQLQs; b) will have better asthma management, as measured by the 

ACQ with PFM usage recorded on PFM charts; c) will have fewer interruptions in daily 

activities as measured by PAQLQs; and, d) will have fewer school absences, as measured 

by school attendance records, than children who received usual asthma care. There were 

statistically significant differences noted between the treatment and control groups. The 

treatment group reported fewer symptoms, better asthma management with a higher mean 

number of the PFM usage, and fewer interruptions in daily activities immediately post-

intervention at 6 weeks, and again at 12 weeks. Although school absences were not 

statistically significant, the treatment group missed fewer school days (42) compared to 

the control group (66). 

 The findings from this study were consistent with previous intervention studies, 

which found that children had fewer asthma symptoms and exacerbations (Fiks et al., 

2015; Grover, et al., 2016; Horner et al., 2016, Kintner eat al., 2015; Lv et al., 2019; 

Payrovee et al., 2014; Rasberry et al., 2014; Suwannakeree et al., 2016); their knowledge 

of asthma management increased (Fiks et al., 2015; Grover, et al., 2016). They also 

reported fewer missed school days (Fiks et al., 2015; Suwannakeeree et al., 2016), more 
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usage of a PFM (Suwannakeeree et al., 2016), better quality of life, and increased self-

efficacy related to asthma management (Grover et al., 2016). 

Conclusion  

Conclusions of this study are as follows: 

1. Asthma self-management programs for the pediatric population are valuable 

and should be available in community settings to support children and 

families living with asthma.  

2. Educating children living with asthma for self-management can increase their 

understanding of their own self-care responsibilities for optimal wellbeing.  

3. School-age children are capable of acquiring the knowledge within their 

cognitive abilities to manage their condition and maintain their health. 

Educating children about asthma self-management takes significant time, 

practice, and dedication.  

4. Elementary school-age children should be involved in their self-care for health 

maintenance with the guidance of school nurses and family members. 

5. Self-care management requires knowledge of the condition, associated 

symptoms, and the acquisition of skills to perform the needed actions for 

maintenance and when symptoms arise. Self-care activities may be more 

important for children living with asthma and other chronic conditions to be 

informed about and encouraged to participate in. 
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6. Well-designed nursing interventions can be implemented to minimize the 

disproportion between self-care needs and self-care abilities to promote 

adequate self-management. 

7. Educating children living with asthma about self-management can increase 

their understanding of their own self-care responsibilities for wellbeing.  

Recommendations for Further Study 

1. More research is needed to examine asthma self-management as a strategy in 

different geographic settings and assessed over longer periods of time.  

2. Expanding this study to include high school students is indicated. Asthma 

self-management studies using the Orem’s self-care theory would help to 

increase self-care and self-confidence among both elementary and high 

school-age children.  

3. Experimental studies that pair children and parents/guardians as subjects 

focusing on knowledge and skills for asthma management at the individual 

and family level are warranted.
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Paediatric Asthma Quality of Life Questionnaire with Standardized Activities 
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1. Age: What is your age? ___________ 

2. What is your gender? 

o Female 

o Male 

o Other 

3. Ethnicity origin (or Race): Please specify your ethnicity (3) (Check as many as apply). 

o White 

o Hispanic or Latino 

o Black or African American 

o Native American or American Indian 

o Asian / Pacific Islander 

o Other________________ 

4. What is your grade level?  

o First Grade 

o Second Grade 

o Third Grade 

o Fourth grade 

o Fifth Grade 

o Sixth Grade 

5. How many people live in your house?___________________________ 
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6. Current housing situation 

o Living in a house/apartment owned or rented 

o Living in a shelter 

o Living with more than one family in a house or apartment 

o Living in a motel or hotel 

o Moving from place to place 

o Living in a car, park or outside 

o Housing lacks running water and/or electricity 

7. Eligibility for school lunch 

o Self-pay 

o Reduced fee lunch 

o Free lunch 

8. Do you have any health problem(s) other than asthma? 

o Yes 

o No 

If yes, what is your health problem? _______________________ 
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Informed Consent 

 

 

 

 

 

 

 

 

 

 

 

 



135 

 

 

 

 



136 

 

 



137 

 

 

 



138 

 

 

 



139 

 



140 

 

 



141 

 

 

 

 

 

 

 

 

APPENDIX I 

Assent Form 
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Assent Form 

 

TEXAS WOMAN’S UNIVERSITY 

ASSENT TO PARTICIPATE IN RESEARCH 

Elif Isik is a nurse at the Houston Independent School District-Briarmeadow Charter 

School. She will conduct a study that called "School Nurse-led Asthma Intervention 

Program for Students living with Asthma."  

 

I agree to be in a study about healthy and unhealthy relationships. This study was 

explained to my parents/guardian who said that I could be in it. Even my parents say yes, 

I can still say no and decide not to be in the study. If I do not want to be in this study, I do 

not have to be in it.  I know that participating in this study is up to me and no one will be 

upset if I do not want to be in it. No one will know how I answer the questions. My name 

will not be anywhere on the form. The people in charge of the study will be the only ones 

to collect the questions. If I decide to be in or not the study, my choice will not affect my 

grades or whether people like me. 
 

There will be two groups in this study. One group will receive usual asthma care, and the 

other group will participate weekly for 45 minutes for 6 weeks the intervention classes at 

school. I don't know which group I will be in. I will be asked about my asthma 

management, daily activities, and school attendance. Before, during, and after 

intervention classes or survey collection times, I can ask questions for the study to the 

researcher.  

 

Writing my name on this page means that the page was read by me and that I agree to be 

in this study. I know what will be expected of me if I decide to be in the study. If I choose 

to stop after this research begin, all I have to do is tell the researcher.  

 

 

 

Child’s Signature                                                                               Date 

 

 

Person Obtaining Assent                                                                   Date 
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