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ABSTRACT 

 Asthma, a chronic lung disease that inflames and narrows the airways, affects about 6.2 

million children in the United States (US). In 2013, childhood asthma was the leading cause of 

school absenteeism. Racial/ethnic disparities also exist, with Native Hawaiian children suffering 

from an extremely high prevalence of asthma. In Hawai‘i, important questions exist on this topic. 

The purpose of this dissertation was to shed light on childhood asthma disparities in Hawai‘i and 

provide evidence for developing asthma education programs to improve asthma-related health 

outcomes among children in Hawai‘i.  

 This dissertation was comprised of three studies. Study 1 analyzed the Hawai‘i Health 

Information Corporation (HHIC) data (2015-2016) to establish the total direct cost of asthma-

related emergency department (ED) visits among children with asthma in Hawai‘i. Findings 

showed Native Hawaiians had the largest proportion of all preventable ED visits compared to 

Asian Americans and Whites in Hawai‘i. Preventable ED visits also differed significantly by 

age, insurance provider, and island of residency. 

Study 2 was a systematic literature review assessing the effectiveness of school-based 

asthma education programs for children in the US in reducing acute health care services. The 

overall findings suggested school-based asthma education programs are associated with 

reductions in acute care services.  

Study 3 used qualitative methods through Photovoice to ascertain perceived factors that 

affect asthma management among children in Hawai‘i. Eight key themes (four supports and four 

barriers) were identified by students from the Wai‘anae Coast. The four supports were ‘āina 

(land), safe haven, alternative remedies, and communtiy support. The four barriers were various 
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physical activity, food/edibile, environmental, and emotional triggers. Findings provided a better 

understanding on the role a student’s environment plays in asthma management. 

Overall, findings from this dissertation highlight the need for asthma education programs 

in Hawai‘i to reduce the financial burden on insurance payers, families, and health care systems 

from preventable acute asthma-related health care services, and provide evidence about the best 

ways to build such programs.  
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CHAPTER 1 

INTRODUCTION 

Childhood Asthma in the United States 

Asthma is a chronic inflammatory disorder caused by episodes of reversible breathing 

problems due to narrowing and obstruction of the airway (CDC, 2013). These episodes can 

adversely impact the health and quality of life (QoL) for individuals diagnosed with asthma by 

affecting their mental, physical, socio-economic status (SES), even to the point of death (Nunes, 

Pereira, & Morais-Almeida, 2017; Nurmagambetov, Kuwahara, & Garbe, 2018). However, 

asthma symptoms can be controlled by avoiding asthma triggers (e.g., allergens and irritants) and 

by adhering to established recommendation for appropriate medical care (e.g., asthma control 

medications, asthma action plans, asthma education programs) (Zahran, Bailey, Damon, Garbe, 

& Breysse, 2018). 

Asthma is one of the leading chronic illnesses among children in the United States (US) 

and continues to remain a major public health problem (APHA, 1991; CDC, 2017; Lara et al. 

2002; Nunes et al., 2017; Zaharan et al., 2018). According to Akinbami, Moorman, Garbe, and 

Sondik (2009), the current asthma prevalence among children aged 0-17 years was 7.5% in 1995 

compared to only 3.6% in 1980. Therefore, the asthma prevalence between 1980 and 1996 

increased on average 4.6% per year (Akinbami et al., 2009). Akinbami et al. (2009) stated there 

was a plateau in current asthma prevalence from 1997 to 2007 at historically high rates. In 2007, 

approximately 6.7 million or 9.1% of children had asthma (Akinbami et al., 2009). The current 

asthma prevalence continued to increase with levels up to 9.4% in 2010 (Zaharan et al., 2018). 

However, in 2016, the current childhood asthma prevalence decreased to 8.3% (Zaharan et al., 

2018). Even though the asthma prevalence has slightly decreased since 2010, there are still 
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approximately 6.1 million children who are currently living with asthma in the US 

(Nurmagambetov et al., 2018). Studies have shown children are more affected by asthma than 

adults (Lara et al., 2002; Zahran, et al., 2018). Compared to adults with asthma, children with 

asthma are more likely to have routine physician office visits (75.7% vs. 55.2% respectively), 

emergency department (ED) visits (22.2% vs. 13.8% respectively), and urgent care visits for 

asthma-related treatment (39.8% vs. 24.1% respectively) (CDC, 2013). Asthma is the third most 

common cause of hospitalization among children under 15 years of age (CDC, 2015). 

The costs of asthma place a significant burden on the children with the illness, their 

families, and the US economy (Lara et al., 2002; Nurmagambetov et al., 2018). In 2016, 

approximately 54% of children with asthma had at least one asthma attack, 71.1% had a routine 

care visit, 4.7% were hospitalized, 16.7% had an ED or urgent care visit for asthma-related 

treatment, and 49.0% of school-aged children with asthma missed at least one school day 

(Zaharan et al., 2018). In 2013, childhood asthma was responsible for 13.8 million missed school 

days and was the most common cause of school absenteeism in the US (Chipps et al., 2017; 

Sudhanthar, Turner, Sigal, Thakur, & Gold, 2016). According to Lara et al. (2002), “these 

absences impede not only children’s education and learning but also their parents’ ability to work 

and support them adequately” (p. 6).  

In 2017, the direct medical expenditures for childhood asthma in the US including 

outpatient, emergency, and inpatient care was approximately $5.92 billion (Sullivan et al., 2017). 

Indirect costs associated with missed workdays and school days accounted for a total additional 

loss of $3 billion (Nurmagambetov et al., 2018). This is a significant increase from 1985 when 

costs for childhood asthma were estimated at $2.4 billion for direct medical costs and $2.1 

billion for indirect costs (Lara et al., 2002). 
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Racial/Ethnic Disparities in Asthma  

Racial/ethnic disparities in asthma have been widely documented, with data showing that 

children from racial/ethnic minority populations suffer disproportionately from asthma even 

when insurance status, SES, age, and severity are controlled (Akinbami, Moorman, Simon, & 

Schoendorf, 2014; CDC, 2017; Chang, Taylor, Masters, Laifoo, & Brown, 2010; Nelson, 

Smedley, & Stith, 2003). In 2016, the asthma prevalence in non-Hispanic African American 

(11.6%) and Puerto Rican (14.3%) children younger than 18 years was nearly twice that of 

White children (8.3%; CDC, 2018c). According to Chang et al. (2010), asthma severity and 

recurrent ED visits are also associated with race/ethnicity. For example, African American 

children had an asthma-related ED visit rate about 2.5 times higher than White children with 

asthma (Akinbami et al., 2014). Additionally, African American children with asthma were four 

times more likely to die from asthma compared to White children with asthma (Akinbami et al., 

2014). The causes of these racial/ethnic disparities are attributed to numerous factors including 

individual (e.g., parent health literacy skills, educational attainment, health beliefs), 

environmental (e.g., air pollution, allergens, neighborhood-level factors), and provider and health 

care system-levels (e.g., prejudice, bias, stereotyping, lower levels of trust, clinical uncertainty, 

access to insurance, access to care) (Burgess, 2011; Canino, McQuaid, & Rand, 2009; Clement, 

Cole, & Jones, 2008; Forno & Celedón, 2012; Nelson et al., 2003). 

Racial/ethnic minority status is associated with a greater likelihood of living in a 

neighborhood of low SES in which children are at increased exposure to environmental toxins 

(Canino et al., 2009; Forno & Celedón, 2012). Housing in low SES communities is more likely 

to have greater exposure to indoor allergens including dust mites, mold, mildew, cockroach 

allergens, and rodent allergens. These communities are also exposed to greater amounts of 
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outdoor air pollution from building that release environmental pollutants (Canino et al., 2009; 

Forno & Celedón, 2012). Additionally, the prevalence of secondhand tobacco smoke exposure 

was significantly higher among racial/ethnic minority children with asthma compared to White 

children (Canino et al., 2009; Fedele et al., 2015).  

Health care policies may also contribute to asthma disparities in children (Canino et al., 

2009; Clement et al., 2008; Forno & Celedón, 2012). For example, racial/ethnic minorities are 

overrepresented in federally and state regulated health plans like Medicaid. Because of lower 

Medicaid reimbursement rates and/or limited supply of specialists who are willing to take 

Medicaid patients, racial/ethnic minority parents may have decreased access to asthma 

specialists, preventative care services, and high-quality health care. Children who have access to 

asthma specialists have decreased asthma morbidity because they are more likely to prescribe 

and use controller medications (Canino et al., 2009; Clement et al., 2008).  

Health care provider biases and cultural differences could also potentially contribute to 

asthma disparities (Canino et al., 2009). Biases result “from the marked differences that often 

exist between physicians and patients belonging to other socioeconomic classes or racial/ethnic 

groups” (p. 1211). For example, culturally-based health beliefs may influence African American 

and Latino families decisions of adhering to prescribed controlled medications (Canino et al., 

2009; Koinis-Mitchell et al., 2008). Therefore, this bias or stereotype could lead physicians to 

unconsciously prescribe asthma controller medicines less often and lack emphasizing the 

importance of preventative education to racial/ethnic minority parents who have children with 

asthma (Canino et al., 2009). 

 Health beliefs, including those that have a cultural-component, may affect treatment 

behaviors and could explain some of the association between poor medication adherence and 
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racial/ethnic minority status (Canino et al., 2009; Clement et al., 2008; Koinis-Mitchell et al., 

2008). Attitudes toward physician-recommended and alternative asthma medications can have 

considerable effects on health outcomes (Canino et al., 2009). For example, Mansour, Lanphear, 

and DeWitt (2000) conducted focus groups among 40 African American parents who had 

children with asthma. Parents reported concerns of their child becoming addicted to asthma 

medications, which ultimately impacted medication adherence (Mansour, Lanphear, & DeWitt, 

2000). Previous research has also shown that some racial/ethnic minority parents of children with 

asthma reported that concerns about asthma medicines and their negative side effects outweighed 

medication necessity, resulting in the under-use of prescribed, controller medications for asthma 

management (Canino et al., 2009; Koinis-Mitchell et al., 2008).  

Health literacy might also be a barrier to parents comprehending physician-delivered 

asthma education. Approximately 28.7% of parents have low health literacy, with Hispanic and 

African American parents more at risk than White parents (Harrington, Zhang, Magruder, 

Bailey, & Gerald, 2015). A parent’s ability to adequately manage their child’s asthma symptoms 

at home is greatly limited if they are unable to understand proper medication use, symptom 

monitoring, and adherence of their child’s asthma action plan (Harrington et al., 2015).  

Furthermore, research has shown how biological and genetic risk factors may play a role 

in asthma disparities (Canino et al., 2009; Clement et al., 2008). For example, compared to 

Whites, African Americans with and without asthma have an “increased frequency of a β2 

genotype adrenergic receptor genotype associated with worsening of asthma after either short- or 

long-acting β2 adrenergic agonist therapy” (Clement et al., 2008, p. 261). This is important 

because African Americans of low SES are more likely to depend on β2 adrenergic agonist 

therapy for the management of their asthma (Clement et al., 2008). However, evidence has also 
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shown that modifiable individual behavioral and psychosocial factors contribute to most asthma 

disparities among children (Canino et al., 2009).  

Childhood Asthma Disparities in Hawai‘i 

In the state of Hawai‘i, the problem of childhood asthma is similar to the US. Asthma-

related health care services cost Hawai‘i’s economy approximately $10.5 million from ED visits 

and more than $24 million from hospitalizations each year (Hawai‘i State Department of Health, 

2012). According to the 2015 Hawai‘i Youth Risk Behavior Survey (HYRBS), the lifetime 

asthma prevalence among children of Native Hawaiian ancestry aged 14-17 years was 37.7%, 

compared to the state prevalence of 31.3% for children aged 14-17 years (Hawai‘i Health Data 

Warehouse, 2016b). Additionally, the 2009 HYRBS reported the lifetime asthma prevalence 

among children of Native Hawaiian ancestry aged 11-13 years was 34.8%, compared to the state 

prevalence of 26.3% for children of Native Hawaiian ancestry aged 11-13 (Hawai‘i Health Data 

Warehouse, 2016b). About 21.1% of children aged 11-13 years from Native Hawaiian ancestry 

and 15.7% of children aged 14-17 years from Native Hawaiian ancestry currently had asthma, 

compared to only 3.8% and 11.8% of White children, respectively (Hawai‘i Health Data 

Warehouse, 2016b). Therefore, children of Native Hawaiian ancestry experience the greatest 

burden in missed school days, increased ED and urgent care visits, outpatient physician office 

visits, and inpatient hospitalizations. 

This trend continues into adulthood with 28.4% of adults from Native Hawaiian ancestry 

aged 18 years and older being diagnosed with asthma compared to 14.3% of Whites and 16.2% 

of the state generally (Hawai‘i Health Data Warehouse, 2016a). Native Hawaiians have the 

highest adult asthma prevalence of major racial/ethnic groups even after controlling for 
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confounders including age, body mass index, educational attainment, and smoking status 

(Jessop, Li, Katz, & Hurwitz, 2019). 

Disparities in asthma prevalence are also seen by region. The state of Hawai‘i is split into 

four different counties: Hawai‘i or Big Island County, Kaua‘i County, Honolulu County (island 

of O‘ahu), and Maui County (includes the islands of Moloka‘i and Lana‘i). Children living in 

Hawai‘i County have the highest rates of child asthma prevalence (13.8%) compared to other 

counties and the state average (10.7%) (Hawai‘i State Department of Health, 2012). However, at 

the sub-county level, children residing in the Nānākuli/Wai‘anae, Moloka‘i, North Hawai‘i, and 

Puna/Ka‘ū areas are more likely to suffer from asthma compared to children living in other areas 

throughout the state (Kruptisky, Reyes-Salvail, Baker, & Pobutsky, 2009; Uchima & Grennon, 

2018).  

Research has shown individuals who self-identify as being Native Hawaiian are more 

likely to experience barriers across individual, social, environmental, and health system level 

factors that could explain the disproportionate rates of childhood asthma (Ka‘opua, Braun, 

Browne, Mokuau, & Park, 2011; Moy, Sallis, & David, 2010; Moy, Sallis, Trinidad, Ice, & 

McEligot, 2012; Palakiko, 2017; Wu et al., 2017). Additionally, similar to other racial/ethnic 

minority populations, asthma-related decisions made among Native Hawaiian families with 

children who have asthma are affected by culturally based health beliefs. According to Palakiko 

(2017), Native Hawaiians sought alternative practices prior to the administration of physician 

prescribed asthma controller medications. For example, the use of essential oils, body 

manipulation or stretching, or spiritual remedies like prayer, meditation, or experiencing nature. 

Compared to all other major racial/ethnic groups in the state, Native Hawaiians are more likely 

to live in poor SES neighborhoods, to have lower levels of educational attainment, to have lower 
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mean household income, and to have the highest rates of poverty (Ka‘opua et al., 2011; Wu et 

al., 2017). According to Wu et al. (2017), only 24% of Native Hawaiian households have 

incomes higher than $75k compared to 43% of White, 43% of Chinese, and 41% of Japanese 

households. Furthermore, only 20% of Native Hawaiians aged 25 or older have a bachelor’s 

degree compared to 53% of Chinese and 45% of White and Japanese adults (Wu et al., 2017).  

Furthermore, Native Hawaiians were significantly more likely than Whites in Hawai‘i to 

experience cost as a barrier to health care access for chronic disease management, including 

asthma (Morisako, Tauali‘i, Ambrose, & Withy, 2017). This health disparity persisted regardless 

of health care coverage status (Morisako et al., 2017). Native Hawaiians regularly face racial 

discrimination and social marginalization in the health care setting, which can lead to adverse 

mental and physical health outcomes (Carter, Lau, Johnson, & Kirkinis, 2017; Morisako et al., 

2017). However, other significant barriers that widen the gap in health disparities among Native 

Hawaiians include the lack of culturally competent health care providers, which contribute to 

poor local language skills and communication, as well as conflicting health beliefs and values 

between Native Hawaiians and health care providers (Morisako et al., 2017).  

Therapeutic Interventions for Childhood Asthma 

 The ineffectiveness of current health care practices to curb the increasing rates of asthma 

morbidity among children highlights the need for the development of novel strategies (CDC, 

2009; Clement et al., 2008). In 2007, the National Institutes of Health (NIH) published the 

National Asthma Education and Prevention Program (NAEPP) that stated effective asthma 

management includes educating children and families about the condition (NIH, 2007). Asthma 

education is more than providing basic information (NIH, 2007; Welsh, Hasan, & Li, 2011). It 

seeks to combine knowledge, improve self-management, and create behavior change (NIH, 



 

 9

2007; Welsh et al., 2011). The education can be delivered to children and/or families through 

different methods including individualized action plans, computer-based technology, role play, 

lectures, workshops, problem-solving, and booklets (Ahmad & Grimes, 2011; NIH, 2007; Srof, 

Taboas, & Velsor-Friedrich, 2012; Welsh et al., 2011). Asthma education can also be delivered 

by utilizing various instructors including nurses, clinicians, other health professionals, and 

community health workers (Uchima, Sentell, Dela Cruz, & Braun, 2018; Welsh et al., 2011). 

Furthermore, asthma education programs can be conducted in a variety of settings including 

hospitals, outpatient clinics, schools, and/or homes (Ahmad & Grimes, 2011; CDC, 2009; 

Coffman, Cabana, Halpin, & Yelin, 2008; Coffman, Cabana, & Yelin, 2009; NIH, 2007; Welsh 

et al., 2011). However, the NIH has recommended expanding asthma education outside of health 

care providers’ offices to home- or school-based settings to increase access of high-quality 

asthma-related health education and allow children to learn asthma self-management skills, 

regardless of SES or race/ethnicity (Bryant-Stephens & Li, 2004; CDC, 2009; Coffman et al., 

2008; NIH, 2007; Welsh et al., 2011). 

Previous literature reviews have assessed the effectiveness of asthma education programs 

among children (Bernard-Bonnin, Stachenko, Bonin, Charette, & Rousseau, 1995; Coffman et 

al., 2008; Guevara, Wolf, Grum, & Clark, 2003; Haby, Waters, Robertson, Gibson, & Ducharme, 

2001; Srof et al., 2012; Wolf, Guevara, Grum, Clark, & Cates, 2002). However, only two 

focused on asthma education programs conducted in the US (Coffman et al., 2008; Srof et al., 

2012). Coffman et al. (2008) assessed 37 asthma education programs that were conducted in the 

hospital, outpatient clinic, home, and/or school settings. Coffman et al. (2008) found asthma 

education programs were associated with a decrease in the mean number of hospitalizations and 

ED visits, but did not impact the odds of a child being hospitalized for asthma-related symptoms 
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or the mean number of urgent physician office visits. Srof et al. (2012) assessed six asthma 

education programs for children aged 13-18 years. The majority of the included studies were 

conducted in the schools the children attended, but also at an asthma camp. Srof et al. (2012) 

found improvements in self-management, asthma knowledge, asthma symptoms, and self-

efficiency, increased compliance with medication and quality of life, and reductions in ED visits 

and hospital admissions. Therefore, asthma education programs delivered in various settings for 

children with asthma in the US are not only effective at improving individual behaviors like self-

management and asthma knowledge, but also reducing acute care health services.  

Furthermore, prior literature reviews have assessed the effectiveness of specific asthma 

education settings for children with asthma (Ahmad & Grimes, 2011; Coffman et al., 2009; 

Welsh et al., 2011). Welsh et al. (2011) assessed the effectiveness of 12 home-based asthma 

education programs. Of the 12 studies that were included, 11 were in the US and one in Canada. 

Welsh et al. (2011) found inconsistent results for the mean number of ED visits and 

hospitalizations as well as improvements in quality of life among both the home-based asthma 

education program and usual care groups (Welsh et al., 2011). However, literature reviews by 

Ahmad & Grimes (2011) and Coffman et al. (2009) assessed the effectiveness of school-based 

asthma education programs. Ahmad and Grimes (2011) found eight studies that were conducted 

schools in the US, China, Australia, and Canada. Findings showed significant reductions in 

school absenteeism, but not in the frequency of ED visits and hospitalizations (Ahmad & 

Grimes, 2011). Coffman et al. (2009) assessed 24 studies that were conducted in the US, 

Australia, Canada, China, and United Kingdom. Findings showed significant improvements in 

asthma knowledge, self-efficacy, and self-management behaviors, but inconsistent results in 
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quality of life, school absences, and day and night symptoms. However, it is unknown if school-

based asthma education programs conducted only in the US impact acute care health outcomes.  

Statement of the Problem 

Previous research has investigated the impact of asthma on the US economy (Barnett & 

Nurmagambetov, 2011; Fingar & Washington, 2015; Lozano, Sullivan, Smith, & Weiss, 1999; 

Lu & Kuo, 2012; Medford-Davis et al., 2016; Nurmagambetov et al., 2018). Hawai‘i has sought 

to reduce the adverse asthma-related outcomes among children by implementing school-based 

asthma education programs. However, it is unknown whether school-based asthma education 

programs are effective in reducing acute health care services including ED visits and hospital 

admissions. There is also a dearth of evidence on the economic burden from potentially 

preventable asthma-related acute care services among Hawai‘i’s children who are from the six 

major racial/ethnic populations- Chinese, Filipino, Japanese, Native Hawaiian, Other Pacific 

Islander, and White. Furthermore, when developing and implementing school-based asthma 

education programs for children in Hawai‘i, it is critical that the curriculum is not only evidence-

based but tailored towards the children’s perspectives on barriers for effective asthma self-

management.  

Conceptual framework 

The socio-ecological model (SEM) of health behavior examines the multiple levels of 

intrapersonal, interpersonal, organizational, community, and public policy factors that impact 

health-related behaviors (Sallis, Owen, & Fisher, 2008). Ecological models provide 

comprehensive frameworks to increase understanding of the multi-layered, as well as interacting 

social determinants of health behaviors (Sallis et al., 2008). There are four central principles of 

the ecological model of health behavior: 1) Multiple levels of factors that can influence specific 
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health behaviors, including intrapersonal, interpersonal, organizational, community, and public 

policy; 2) Influences on health behaviors interact across all these different levels; 3) Multi-level 

interventions are believed to be most effective in changing health behaviors; and 4) Ecological 

models that are behavior-specific are the most powerful and useful for guiding research and 

intervention. Ecological models provide information to develop comprehensive interventions 

approaches that systematically target health behavior change at multiple levels of influence 

(Nuss et al., 2016; Sallis et al., 2008).  

There are multiple and complex factors that contribute to childhood asthma disparities, 

including intrapersonal or individual characteristics (e.g., biological and genetic risk factors, 

SES, cultural identity, self-efficacy), interpersonal relationships and social networks (e.g., peers 

and families), organizations (e.g., schools, neighborhoods), the wider social and environmental 

context of the child’s community, and local- and national-level policies (Canino et al., 2008; 

Clement et al., 2008; Forno & Celedón, 2012). Therefore, when addressing childhood asthma 

disparities, asthma education programs should focus their content by taking a systematic 

approach for best results (Lurie, Mitchell, & Malveaux, 2009). For example, the SEM has been 

used to design school-based asthma education programs to address these factors of influence 

(Nuss et al., 2016). 

For the objective of this study, intrapersonal-level factors include individual self-efficacy, 

knowledge, values, beliefs, and/or attitudes about asthma management. Interpersonal-level 

factors include knowledge, self-efficacy, values, beliefs, and attitudes of the child’s friends and 

family that impact the individual asthma management. Organizational-level factors include the 

child’s school environment (e.g., school nurses, faculty, and staff), while community-level 

factors include the community environment in which the child resides in (e.g., neighborhoods). 
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Lastly, public policy factors include the economic burden of childhood asthma-related health 

care services. 

This dissertation investigated the multi-level factors that influence asthma management 

among children with asthma. The first study examined the total direct ED cost of potentially 

preventable ED visits among children with asthma from the six major racial/ethnic populations 

in Hawai‘i. The second study reviewed the current landscape of published literature to examine 

the effectiveness of school-based asthma education programs for reducing asthma-related acute 

care services among school-aged children with asthma. Finally, the third study analyzed the 

supports and barriers at the interpersonal-, organizational-, and/or community-level factors that 

affect asthma management from the perspectives of children with asthma who reside from a 

primarily Native Hawaiian community in Hawai‘i.   

 The SEM served as the conceptual framework for this dissertation (Figure 1.1). It guided 

the investigation of how asthma management among children is impacted by multi-level factors 

through three research studies. Findings from the first study considered the cost-related need for 

organizational and policy makers to implement asthma education programs (i.e., school-based 

asthma education programs) other than usual care to address the asthma disparities faced among 

Hawai‘i’s children. The second study identified which standardized programs have been 

developed for school-aged children with asthma in the US; and informs intervention planners 

and policy makers to recognize effective school-based asthma education programs in reducing 

acute health care utilization. Lastly, the third study provided asthmatic children’s views of the 

supports and barriers that influence effective asthma management. Therefore, findings identified 

what components need to be addressed when developing school-based asthma education 
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programs that are meaningful and engage children to improve their self-management and 

asthma-related health outcomes.  

Figure 1.1. Dissertation Conceptual Framework  

  

Purpose 

The purpose of this dissertation was threefold: 1) To examine the total direct ED visit 

cost among children with asthma in Hawai‘i and if this differs by race/ethnicity; 2) To determine 

if school-based asthma education programs are effective at reducing acute health care utilization; 

and 3) To understand perceptions of Hawai‘i’s asthmatic children on factors that hinder and 

support their asthma management. There have been no previous cost analysis studies that 

examined differences in charges by ED visits across race/ethnicity among children with asthma 

who reside in Hawai‘i. Previous literature reviews that examined school-based asthma education 

programs have been shown to be effective in increasing asthma self-management skills, 

improvements in acute care services have been mixed. However, these previous literature 

reviews were not limited to the US. Therefore, it is unknown if school-based asthma education 

programs conducted only in the US reduce asthma-related acute health care services and improve 

other asthma-related health outcomes (e.g., self-efficacy, knowledge, school absences, etc.). 
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Findings emphasized the importance of school-based asthma education programs and provided a 

foundation for developing a comprehensive school-based asthma education program to eliminate 

asthma disparities among Hawai‘i’s children.  

Research Questions 

This dissertation was comprised of three studies that sought to answer different three 

research questions. Findings from each study are presented in Chapters 2 – 4. 

1. What is the total direct ED cost burden of asthma-related symptoms among children from 

the six major racial/ethnic populations in Hawai‘i? (Chapter 2) 

2. Are school-based asthma education programs for children in the US effective at reducing 

asthma-related acute health care services? (Chapter 3) 

3. What are the supports and barriers from the children’s perspective that affect asthma 

management who reside from the Wai‘anae Coast? (Chapter 4) 
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CHAPTER 2 

Disparities in potentially preventable emergency department visits for children with 

asthma among Asian Americans, Pacific Islanders, and Whites in Hawai‘i 

Abstract 

The cost burden of potentially preventable ED visits for pediatric asthma were estimated 

for Asian Americans, Pacific Islanders, and Whites using Hawai‘i statewide 2015– 2016 data. 

The cost burden of the 3,234 preventable ED visits over the study period was over $1.9 million. 

Native Hawaiians had the largest proportion (36.5%) of all preventable ED visits and accounted 

for the highest costs for the two years at $709,698). After adjusting for other factors, costs for 

preventable pediatric asthma-related ED visits differed significantly by age, insurance provider, 

and island of residency. Reducing potentially preventable ED visits would not only improve 

health disparities among Native Hawaiians compared to other racial/ethnic populations in 

Hawai‘i, but could also generate cost savings for public and private insurance payers. 

Key words: Hospitalization, costs, asthma, child, adolescent, Asians, Pacific Islanders, Native 

Hawaiians 
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Introduction 

Hawai‘i is a multicultural state with more than half (66%) of the population being Asian 

American or Pacific Islander (Wu et al., 2017). About 34% of Hawai‘i’s children are Native 

Hawaiian, which is the largest racial/ethnic population compared to the other major 

races/ethnicities (Research and Economic Analysis Division, 2018). Native Hawaiians are not 

only Hawai‘i’s indigenous people, but are one of the fastest growing racial/ethnic groups in the 

US. However, this population experiences marked chronic health disparities including asthma, 

stroke, hypertension, diabetes, and heart disease that may occur during childhood (Hixson, 

Hepler, & Kim, 2012; Sentell et al., 2020). Native Hawaiian children have the highest asthma 

prevalence compared to any other racial/ethnic group in Hawai‘i (Kealoha & Kataoka-Yahiro, 

2017). However, these children also face sociocultural challenges, other health-related 

comorbidities, and decreased access to high quality health care (Liu & Alameda, 2011). These 

challenges affect asthma management, which can result in increased asthma severity, outcomes, 

and utilization of acute health care services.   

The Agency for Health Care Research and Quality (AHRQ) reported childhood asthma as 

an indicator of potentially preventable pediatric emergency department (PPPED) visits (AHRQ, 

2018). The AHRQ Prevention Quality Indicators defines PPPED visits as those that could be 

prevented through effective chronic care management, timely access to high quality, primary 

care services, or improvements to social determinants of health (AHRQ, 2018). However, not 

every pediatric asthma ED visit is considered potentially preventable (AHRQ, 2017a; AHRQ, 

2017b). Specific age and comorbidities, such as allergic rhinitis among children aged 2-17 years 

also help to define PPPED visits for asthma (Clark et al., 2010).All asthma exacerbations that are 
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considered PPPED visits can be avoided with patient education and access to high-quality 

primary care.  

Reducing the frequency of PPPED visits, such as asthma exacerbations, has the potential 

to save lives, as well as money (Burwell, 2015). Medicaid is moving from a volume-based 

towards a value-based payment system. Traditionally, medical providers were incentivized on 

the quantity of services provided (i.e., fee-for-service). However, there has been a paradigm shift 

to value-based services that focuses on the quality of the health care provided (Burwell, 2015). 

Thus, this is a topic of significant interest for policy makers and decision makers in health care 

administration to create “targeted solutions to improve the value and quality of care delivered” 

for children with asthma and to reduce poor quality of care (Medford-Davis, Shah, Kennedy, & 

Becker, 2016, p. 596). 

National Data  

Every year in the US, approximately 4 million children have an asthma exacerbation, 

defined as breathlessness, coughing, wheezing, chest tightness. These events often require 

immediate medical care and account for more than 1.8 million ED visits annually (Johnson, 

Chambers, & Dexheimer, 2016; NAEPP, 2007). In 2010, an evaluation of state Medicaid 

programs estimated asthma-related ED visits cost at $272 million (Johnson et al., 2016). From 

2001 and 2010, the annual rate of PPPED visits among children with asthma rose 16% from 

531,374 visits in 2001 to 615,958 in 2010 (Nath & Hsia, 2015).   

Racial/ethnic disparities exist in potentially preventable pediatric ED visits, with a 

disproportionate percentage of Black or Hispanic children having more frequent ED visits, 

compared to Whites (Medford-Davis et al., 2016). However, these estimates have not 

disaggregated Asian and Native Hawaiian populations, which make it challenging to fully 
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recognize the cost and health burdens on these vulnerable populations (Medford-Davis et al., 

2016). The disaggregation of Asian and Native Hawaiian populations into subgroups are 

important because racial/ethnic disparities may exist and be overlooked. For example, Native 

Hawaiians, Filipinos, and Japanese adults have higher potentially preventable hospitalization 

rates for diabetes and cardiovascular disease than other Asian subgroups (e.g., Chinese) and 

compared to Whites (Sentell, Ahn, Miyamura, & Juarez, 2015). Additionally, these racial/ethnic 

groups have different demographic characteristics, such as household size and household 

income, which are potential risk factors for asthma.  

Previous studies have estimated the economic burden of asthma for potentially 

preventable hospitalizations at the national and state levels; however, none are ED-specific 

(Barnett & Nurmagambetov, 2011; Fingar & Washington, 2015; Lozano, Sullivan, Smith, & 

Weiss, 1999; Lu & Kuo, 2012; Medford-Davis et al., 2016; Nurmagambetov et al., 2018). This is 

imperative as the ED may be the only place of care for children with asthma who have limited 

access to medical providers and for parents/caregivers to be educated in asthma management 

(Johnson et al., 2016). Additionally, none of this research has been performed in Hawai‘i. These 

issues are of particular importance because Native Hawaiians who reside in Hawai‘i experience 

disparities in potentially preventable hospitalizations for other chronic diseases, as well as, 

disparities in socioeconomic status, and other social determinants of health (Moy et al., 2013; 

Sentell et al., 2015). They also have disproportionately higher costs for preventable 

hospitalizations for cardiovascular disease and diabetes (Sentell et al., 2015).   

Study Objective  

The objective of this study was to: 1) estimate whether the total direct ED visit cost for 

asthma-related services among children differs across each major race/ethnicity in Hawai‘i after 
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the adjustment for other factors; and 2) examine whether the average number of ED visits for 

children with asthma differs among each major race/ethnicity in Hawai‘i. Knowledge of the scale 

and economic burden among vulnerable populations for costly health system outcomes of 

childhood asthma provides policy makers and decision makers in health care administration a 

better understanding of the scale, magnitude, and implications of the problem. It may also 

support the development of targeted interventions to better address asthma-related disparities in 

Hawai‘i and in other locations. 

Methods 

Data Source 

A retrospective study using the Hawai‘i Health Information Corporation (HHIC) ED data 

from January 2015 through December 2016 was conducted. Data were obtained from 23 private 

operating acute care hospitals in Hawai‘i during the study period. The HHIC database collected 

information from all but one of the hospital-based EDs and all of the acute care hospitals in the 

state (Sarkar et al., 2014). The HHIC has detailed discharge data from all non-federal 

hospitalizations and ED visits by all payers, and includes race/ethnicity, insurance provider, sex, 

age, location of hospital, length of stay, geographic residence of patient, and International 

Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9) and International 

Classification of Diseases, Tenth Revision, Clinical Modification (ICD-10) primary and 

secondary diagnoses and procedure codes (HHIC, 2018). Both ICD-9 and ICD-10 codes are 

included because the transition from ICD-9 to ICD-10 codes started in October 2015.  

Study population 

All ED visits of children who were between the ages of 2 to 17 years old with the 

principal diagnosis of asthma were considered. As this study specifically focused on the 
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racial/ethnic populations of Hawai‘i, non-Hawai‘i residents, and records lacking race/ethnicity 

data were also excluded. Additionally, transfers from another ED facility and children with any-

listed ICD-9 or ICD-10 diagnosis codes for cystic fibrosis and anomalies of the lungs were 

excluded to meet AHRQ potentially preventable pediatric ED visits for asthma specifications 

(AHRQ, 2017a; AHRQ, 2017b). More detail about specific ICD-9/ICD-10 diagnosis codes for 

cystic fibrosis and anomalies of the respiratory system are provided by AHRQ (2017a; 2017b). A 

total of 3,230 ED visits were considered (See Figure 2.1).  

Figure 2.1: Flowchart of Exclusion Criteria  

The HHIC data includes a master patient identification variable, which was used to track 

individuals across all hospitals in Hawai‘i. An individual’s unique identification number 

assigned within the database was used to identify multiple ED visits. The number of children or 

unique individuals was considered in order to confirm multiple ED visits among particular 

children from one racial/ethnic group were not driving health disparities. The analyses were 

conducted using the first, last, and a random ED visit for each individual. The results across each 

visit did not change significantly. Therefore, the first ED visit for each individual was used in the 

main study analyses. However, to identify the full cost burden and understand the scope of the 

financial impact of this problem, when estimating the cumulative cost, all ED visits by 

individuals were included.  

Measures 

Potentially preventable ED visits. AHRQ specifications were followed to measure 

PPPED visits with the principal diagnosis of asthma. PPPED visits for asthma include only 

children aged ≥ 2 years with the one of the 14 principal ICD-9 or 13 ICD-10 diagnosis codes. 
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See Table 2.1 for the following ICD-9 and ICD-10 codes that were included (AHRQ, 2017a; 

AHRQ, 2017b). 

Table 2.1: Principal Asthma ICD-9 and ICD-10 codes  

Costs. Costs were estimated from hospital charges using established ED cost/charge 

ratios (CCRs) available by the American Hospital Directory (AHD) for each hospital in this 

dataset (AHD, 2020). The following formula was used to compute the estimated cost: (ED 

Charges * ED CCR) = Estimated cost. Charges of each ED visit was based on the amount that 

was billed by the hospital. These charges are determined based on the insurance payer, the 

principal diagnosis of asthma), and the hospital. All charges were adjusted to constant 2018 

dollars using the Medical component of the Consumer Price Index (Lipscomb, Weinstein, & 

Torrance, 1996; Perry, Braileanu, Palmer, & Stevens, 2019).  

Race/ethnicity. The HHIC race/ethnicity variable was based on the race/ethnicity 

categories that are consistently available across all Hawai‘i-based hospitals from January 2015 

through December 2016. The HHIC performed regular quality assurance to assure racial/ethnic 

data were comparable across hospitals (e.g., clear data specifications, monthly reports to 

determine discrepancies, and regular meetings with HHIC-provider stakeholders). The HHIC 

included only one primary race/ethnicity reported by each hospital, which was self-reported by 

parents/caregivers at time of admission. Native Hawaiian, Japanese, Filipino, Chinese, other 

Pacific Islander, other Asian, and White populations accounted for more than 90% of the HHIC 

database (Harvey, Lim, Gandhi, Miyamura, & Nakagawa, 2017). For this study, children from 

Native Hawaiian, other Pacific Islander, Japanese, Filipino, Chinese, White, and Other 

(combined category of American Indian, Black, Hispanic or Latino, Other Asian, and Other) 

populations were included.  
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Covariates. Additional patient characteristics that may potentially confound the effects 

of PPPED visits were included. These were age, sex, co-morbidity, insurance provider, location 

of residence, and location of hospital (Ambrose et al., 2012; Karaca & Moore, 2016; Lu & Kuo, 

2012; Medford-Davis et al., 2016; Nath & Hsia, 2015). Co-morbidities for asthma were based on 

the NAEPP which include: obesity, rhinitis/ sinusitis, gastroesophageal reflux disease (GERD), 

allergic bronchopulmonary aspergillosis, obstructive sleep apnea, and stress or depression 

(NAEPP, 2007). These were determined by ICD9/10 codes (See Appendix A). Sex was coded as 

male or female. Children were categorized into four-year age groups (e.g., 2-5, 6-9, 10-13, 14-

17). Insurance providers were coded as public (Medicaid for disabled and low-income residents), 

private (including Hawai‘i Medical Service Association, Kaiser, Other plans), Department of 

Defense (DoD), and other (uninsured or not otherwise specified). Location of residence and 

hospital were categorized based on the state’s four designated counties (i.e., Hawai‘i, O‘ahu, 

Kaua‘i, and Maui).  

Statistical Analysis 

To describe the total cost burden by race/ethnicity, the total costs of all preventable ED 

visits for each race/ethnicity was summed. The average number of preventable ED visits by 

race/ethnicity was also calculated.  

Number of ED visits and costs of ED visits were compared by racial/ethnic group using 

the Kruskal-Wallis test due to the highly skewed distribution of cost data. Average costs across 

race/ethnicity adjusting for confounders were then predicted in a multivariable model using 

gamma regression with log link function (Basu, Manning, & Mullahy, 2004). Research has 

shown gamma regression with log link is commonly used for cost data analyses because of its 

ability to address the potential for highly skewed distribution in cost data (Dodd, Bassi, Bodger, 
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& Williamson, 2006). Predictors included in the model were race/ethnicity, age, sex, insurance 

provider, and location of residence. The cost ratios (CRs) and 95% confidence intervals (CIs) 

were calculated from the model, and the goodness of fit was examined by testing for 

heteroscedasticity of deviance residuals. 

All statistical analyses were performed in R version 3.4.1 (Team RC, 2013). A two-tailed 

p-value of less than or equal to 0.05 was considered statistically significant. This study was 

determined to be exempt from human subjects review by the Institutional Review Board of the 

University of Hawai‘i at Mānoa (UHM). 

Results 

The total number of potentially preventable ED visits for pediatric asthma in Hawai‘i 

from 2015-2016 was 3,230 by 2,568 individuals for a total cost of $1,912,454. Descriptive 

information about potentially preventable ED visits are in Table 2.2. The largest proportion of 

total potentially preventable ED visits came from Native Hawaiians (36.45%) followed by 

Filipino (19.35%), White (13.32%), other Pacific Islander (13.01%), other race (11.06%), 

Japanese (5.30%), and Chinese (1.52%). 

Table 2.2. Descriptive Information for Potentially Preventable ED Visits for Pediatric 
Asthma from Hawai‘i Health Information Corporation Data, 2015-2016 using the first visit 
only. (N = 2,568) 
 

Young children, aged 2 to 5 years, accounted for over 40% of PPPED visits, followed by 

children 6 to 9 years of age at 27%, children 10 to 13 years of age at 16%, and children 14 to 17 

years of age at 17%. Males had higher percentages of PPPED visits (62.23%) than females. The 

majority of PPPED visits were paid by public sources (48.05%), with Medicaid/QUEST carrying 

the largest proportion. The average number of preventable ED visits per person was 1.26 (SD: 

0.68). 



 

 
 

25

Table 2.3 shows the descriptive data for PPPED visits by race/ethnicity. The average 

number of ED visits per child ranged from 1.19-1.29. However, the average number of ED visits 

per child did not vary significantly across racial/ethnic groups (p = .71). The average preventable 

ED visits costs varied significantly by race/ethnicity (p = 0.02). The groups with the higher 

median preventable ED visit costs were Japanese (median: $328.34; mean: $713.46), Chinese 

(median: $328.98; mean: $505.09), and Filipinos (median: $333.33; mean: $630.87). Other Race 

(median: $298.43; mean: $674.49) and White (median: $297.70; mean: $495.32) had the lower 

median preventable ED visit costs. However, a wide range of preventable ED visit costs were 

seen within each racial/ethnic group. In most groups, the ranges varied from under $100 to 

$8,000 for each ED visit. Visits from other race had the widest ED visit cost range, going from 

over $40 to over $10,000. 

Table 2.3. Descriptive Data for All Potentially Preventable ED Visits for Asthma by 
Race/Ethnicity in Hawai‘i from Hawai‘i Health Information Corporation Data, 2015-
2016.a,b  
 

Figure 2.2 shows the total cost burden by race/ethnicity. The largest cumulative cost 

burden over the study period was seen for Native Hawaiians at $708,777 and Filipinos at 

$365,402. 

Figure 2.2. Total Cost Burden by Race/Ethnicity for Potentially Preventable ED Visits in 
Hawai‘ia 
 

Table 2.4 shows the results of the multivariable model predicting costs, the goodness of 

fit of the model indicated a proper fit. No significant differences were seen for costs from 

preventable ED visits by race/ethnicity and sex. Age, insurance provider, and residency of the 

child were found to be significant predictors for costs from preventable ED visits. Children aged 

10-13 years had a 22% higher (CR: 1.22; 95% CI: 1.02-1.45) average cost compared to children 

aged 2-5 years old. Children with DoD insurance had a 53% lower (CR: 0.47; 95% CI: 0.32-
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0.68) average cost compared to children with public insurance coverage. Additionally, children 

who resided on Hawai‘i island had a 42% lower (CR: 0.58; 95% CI: 0.49-0.69) cost compared to 

children who resided on O‘ahu; those who lived on Kaua‘i were 50% lower (CR: 0.50; 95% CI: 

0.39-0.65), and those from Maui were 53% lower (CR: 0.47; 95% CI: 0.39-0.57).  

Table 2.4. Multivariable Generalized Linear Model with Gamma Distribution and Log 
Link Function and Robust Standard Error Estimation.a 
 

Discussion 

This study compared the cost burden of potentially preventable ED visits for asthma-

related services among Asian American, Pacific Islander, and White children using Hawai‘i 

statewide 2015–2016 data. The largest cumulative cost was seen in Native Hawaiians who had 

the largest proportion (36.5%) of all PPPED visits per child. Even though this finding could be 

attributed to Native Hawaiians being the largest racial/ethnic population in Hawai‘i, this was not 

seen for the other major racial/ethnic groups. For example, children of Chinese descent account 

for 30.2% of the population and yet were the smallest racial/ethnic group (1.5%) for all PPPED 

visits (Research and Economic Analysis Division, 2018). Furthermore, there were no differences 

in PPPED visits by race/ethnicity and sex. 

Our costs were only hospital costs, which do not account for indirect costs including lost 

productivity among parents/caregivers, lost wages, school absenteeism, and premature death 

(Wang, Zhong, & Wheeler, 2005). As a higher percentage of PPPED visits are Native Hawaiian, 

these ED visits may have a larger impact on children missing school and other childhood 

activities as well as parents/caregivers missing work and reduced job productivity. This disparity 

highlights a significant and multifactorial burden for the Native Hawaiian community, who 

already experience social and health disparities. Native Hawaiians not only have the lowest 

levels of educational attainment, lowest household mean incomes, highest rates of poverty, and 
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environmental tobacco exposure, but Native Hawaiian children also have poorer health status 

compared to other racial/ethnic groups in Hawai‘i (Look, Trask-Batti, Agres, Mau, & 

Kaholokula, 2013; Sentell et al., 2020). In order to reduce the economic burden on an already 

socially vulnerable population, resources should be allocated to community health partners that 

serve Native Hawaiian children by providing trustworthy, culturally grounded, and accessible 

asthma care. Research has shown culturally tailored programs may be a more appropriate 

approach for Native Hawaiians to improve and maintain health outcomes (Kaholokula, Ing, 

Look, Delafield, & Sinclair, 2018).  

Asthma management and lowering the cost burden of PPPED visits are important policy 

issues not only to address the economic burden on families, but also insurance payer spending. 

With the economic downturn of the COVID-19 pandemic, Medicaid is now covering a larger 

proportion of children across the US. Prior to the pandemic, Medicaid covered one third (33%) 

of children in Hawai‘i and was found to be the payer for a disproportionate amount of PPPED 

visits at approximately 47% (Kaiser Family Foundation, 2019). The multivariable analyses also 

showed the costs for public insurance payers were significantly higher than for private payers 

after adjusting for other factors. Given these findings, Medicaid should have a particular interest 

in developing initiatives that target pediatric asthma in Hawai‘i.  

Study findings showed costs from PPPED visits were higher among children aged 10-13 

years after adjusting for other factors. This could be attributed to the behavioral changes during 

adolescence, which can have a negative impact on a child’s asthma because of the decrease in 

adherence to treatment and medical care becomes inconsistent (Shah et al., 2001). Furthermore, 

this transition period is when a child’s cognitive abilities allow for more abstract thinking. 

Therefore, asthma programs should take advantage of this critical transition period when 
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adolescents have the cognitive capacity to assume responsibility and appropriately manage their 

asthma (Clark et al., 2010). 

Findings also found PPPED visits were significantly lower among children from 

neighboring islands compared to those who reside on O‘ahu. However, there is a geographical 

maldistribution and lack of accessibility to ED facilities in rural areas and neighboring islands 

(Ambrose et al., 2012). Families are forced to drive longer distances outside of their community 

to access the ED. Therefore, the lower PPPED costs may be from families not seeking health 

care services because of the lack of access to ED facilities.  

Over the past decade, there have been many innovative programs implemented that 

reduce asthma exacerbations and the costs associated utilization of preventable acute care 

services, many of which are preventable (Nath & Hsia, 2015). For example, in 1999 the Centers 

of Disease Control and Prevention (CDC) created the National Asthma Control Program which 

funds health departments in 24 states and Puerto Rico to improve asthma management, 

treatment, and control in the US (CDC, 2020a). Hawai‘i is unfortunately not one of the states 

funded by the CDC, and there are no programs currently in place that target the high costs from 

preventable ED visits for those who are most impacted (CDC, 2020b). Therefore, this study can 

help justify efforts to develop appropriate evidence-based asthma programs for children from 

Hawai‘i in general, but specifically for children from Native Hawaiian populations, who are 

between the ages of 10-13, and have Medicaid coverage. 

This study has strengths and limitations. One strength is that the HHIC data are a census 

of all ED visits for Hawai‘i and not a sample, which allows for more reliable analyses with small 

numbers. Another strength includes the study sample with adequate numbers of understudied 

Asian American and Pacific Islander population across multiple EDs and payers. However, the 
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study has limitations. First, the cost estimates are based on ED facility charges. Even though 

these charges were adjusted using CCRs, this may not truly represent actual ED costs. Second, 

although there was an adequate number of individuals for each racial/ethnic group, they were 

relatively small and could have resulted in the insignificant findings by race/ethnicity found in 

the multivariable model. Third, there were also challenges with obtaining large enough sample 

sizes for preventable ED visits from each of the racial/ethnic groups to be able to produce 

statistically reliable analyses. Additionally, the HHIC data does not collect data on physician 

office visits or other outpatient services that contribute to the overall direct cost burden from 

pediatric asthma. Fourth, other demographic factors including educational attainment, household 

income, and pharmaceutical data are not included in the HHIC database. Therefore, these 

covariates could not be adjusted for which would have resulted in more reliable findings. Lastly, 

these cost estimates do not account for the indirect costs (e.g., loss of productivity from school 

absences and missed workdays by parents/caregivers) that also play a role in the financial burden 

associated with pediatric asthma.  

Future research should include more detailed information from hospitalizations and 

outpatient data. These findings will provide a better understanding of the direct cost burden, 

highlight any racial/ethnic disparities, and focus efforts on policy changes for asthma 

management programs. Future research should also consider the indirect costs that also impact 

families and children with asthma as these costs are expected to be larger. Children with asthma 

experience high rates of school absenteeism that adversely impacts their academic success, while 

their parents/caregivers are forced to miss work or other activities to care for them, potentially 

impacting household income and ability to financially afford asthma treatment (Sentell et al., 

2020; Uchima & Grennon, 2018). Additionally, further research is needed to determine strategies 
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that reduce risk factors for asthma among Native Hawaiian families which include inadequate 

housing and stress, environmental tobacco exposure, lower educational attainment, and 

household income. 

Conclusion 

Acute care services, particularly ED visits for pediatric asthma can be prevented. This 

study identified a large cost burden for potentially preventable ED visits in Native Hawaiian 

children. However, the cost per ED visit did not differ significantly by race/ethnicity. The 

economic burden from these preventable ED visits significantly impacted adolescent children 

and those with Medicaid. Further research is needed to better understand the overall direct and 

indirect cost burden among children from the major racial/ethnic groups in Hawai‘i. Asthma 

programs that reduce potentially preventable ED visits could improve health inequities as well as 

offset costs by government payers, hospitals, and families who have children with asthma. 
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Table 2.1. Principal Asthma ICD-9 and ICD-10 codes  

ICD-9 codes  ICD-10 codes 
49300 
49301 
49302 
49310 
49311 
49312 
49320 
49321 
49322 
49381 
49382 
49390 
49391 
49392 

J4521 
J4552 
J4522 
J45901 
J4531 
J45902 
J4532 
J45990 
J4541 
J45991 
J4542 
J45998 
J4551 
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Table 2.2. Descriptive Information for Potentially Preventable ED Visits for Pediatric 
Asthma from Hawai‘i Health Information Corporation Data, 2015-2016 using the first visit 
only. (N = 2,568) 
 
 Total ED Visits n (%) 
Race  
  Chinese 39 (1.5%) 
  Filipino 497 (19.4%) 
  Native Hawaiian  936 (36.5%) 
  Japanese 136 (5.3%) 
  Other Pacific Islander 334 (13.0%) 
  Other Race 284 (11.1%) 
  White 342 (13.3%) 
Age Group   
  2-5 1036 (40.3%) 
  6-9 701 (27.3%) 
  10-13 403 (15.7%) 
  14-17 428 (16.7%) 
Sex  
  Female 970 (37.8%) 
  Male 1598 (62.2%) 
Payer  
  Public (Medicaid, Medicare, QUEST) 1234 (48.1%) 
  Private (HMSA, Kaiser, Private Other) 1101 (42.9%) 
  Department of Defense 73 (2.8%) 
  Other 160 (6.2%) 
County (residence)  
  Hawai‘i 455 (17.7%) 
  Kaua‘i 159 (6.2%) 
  Maui 310 (12.1%) 
  O‘ahu 1644 (64.0%) 
County (hospital)  
  Hawai‘i 459 (17.9%) 
  Kaua‘i 160 (6.2%) 
  Maui 309 (12.0%) 
  O‘ahu 1640 (63.9%) 
Co-morbidities  
  Obesity 35 (1.4%) 
  Rhinitis/Sinusitis 17 (0.7%) 

   GERD 14 (0.6%) 
  Obstructive Sleep Apnea 3 (0.1%) 
  Stress/Depression 11 (0.4%) 
 Mean (±SD) 
Average # ED visits per person  1.26 (±0.68) 

Note. HMSA = Hawai‘i Medical Service Association; GERD = Gastroesophageal reflux disease. 
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Table 2.3. Descriptive Data for All Potentially Preventable ED Visits for Asthma by 
Race/Ethnicity in Hawai‘i from Hawai‘i Health Information Corporation Data, 2015-
2016.a,b  
 

 Chinese Filipino Native 
Hawaiian 

Japanese Other 
Pacific 

Islander 

Other 
Race 

White 

Total # of ED 
visits 

50 598 1204 162 418 365 433 

Total # of 
individuals 

39 497 936 136 334 284 342 

Average # of 
ED visits per 
child 

1.28 1.20 1.29 1.19 1.25 1.29 1.27 

Median Costs $329 $333 $301 $328 $323 $298 $298 

Mean (SD) 
Costs 

$505 
(±$801) 

$631 
(±$1118) 

$612 
(±$1103) 

$713 
(±$1340) 

$600 
(±$1153) 

$674 
(±$1356) 

$495 
(±$873) 

Cost Range $110, 
$5196 

$59, 
$8650 

$47,  
$8429 

$91, 
$7991 

$28,  
$7287 

$40, 
$10312 

$47,  
$8265 

aAverage costs (medians and means) are by individuals (using data from first visit). 
bCosts are in constant 2018 dollars. 
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Table 2.4. Multivariable Generalized Linear Model with Gamma Distribution and Log 
Link Function and Robust Standard Error Estimation.a 
 

  2018 Inflation Adjusted Cost 

Predictors Estimates 
(Cost Ratio) 

95% CI 
p 

(Intercept) 691.29 555.53 – 860.21 <.001 

Race (ref: White)    

Chinese 0.89 0.53 – 1.48 .65 

Filipino 1.11 0.89 – 1.37 .35 

Native Hawaiian 1.17 0.97 – 1.43 .11 

Japanese 1.18 0.86 – 1.61 .30 

Other Pacific Islander 1.01 0.79 – 1.27 .96 

Other Race 1.19 0.93 – 1.52 .16 

Age (ref: 2-5 years old)    

6-9 1.07 0.92 – 1.24 .39 

10-13 1.22 1.02 – 1.45 .03 

14-17 1.18 0.99 – 1.40 .07 

Male (ref: Female) 0.90 0.79 – 1.02 .09 

Payer (ref: Public)    

Private 0.91 0.80 – 1.03 .13 

Department of Defense 0.47 0.32 – 0.68 <.001 

Other 0.92 0.71 – 1.18 .51 

Residency (ref: O‘ahu)    

Hawai‘i 0.58 0.49 – 0.69 <.001 

Kaua‘i 0.50 0.39 – 0.65 <.001 

Maui 0.47 0.39 – 0.57 <.001 

aData used from first visit only. 

 



 

 
 

35

Figure 2.1. Flowchart of Exclusion Criteria  
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Figure 2.2. Total Cost Burden by Race/Ethnicity for Potentially Preventable ED Visits in 
Hawai‘ia 
 

 
Note: aCosts are in constant 2018 dollars. 
  

$23,819 

$365,633 

$709,698 

$111,261 

$245,914 $224,399 $233,152 
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CHAPTER 3 

A Systematic Literature Review of School-Based Asthma Education Programs for 

Reducing Children’s Need for Acute Care Services 

Abstract 

Asthma is a chronic inflammatory disorder that affects approximately 6 million children 

in the US. Asthma education programs have targeted schools as a setting because they provide 

reliable access to numerous children. However, it is unknown if school-based asthma education 

programs in the US reduce acute care services. The purpose of this study was to identify whether 

school-based asthma education programs lead to improved acute care services, including 

hospitalizations, ED visits, and urgent care visits. Of the 15 studies included in this review, the 

overall evidence suggests school-based asthma education programs generally are associated with 

reductions in acute care services. Further research is needed to determine more definitive 

conclusions about the effectiveness of school-based asthma education programs and identify 

if/how cultural tailoring impacts programs with racial/minority children. Therefore, schools can 

create the most appropriate and financially feasible school-based asthma education programs for 

children with asthma. 

 
Key words: asthma, asthma management, school-age children, education, school-based 

interventions, systematic review 
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Introduction 

Asthma is a chronic inflammatory disorder characterized by recurrent airway obstruction 

that is typically caused by environmental triggers (American Lung Association, 2018b). Asthma 

is a life-threatening disease when symptoms are severe; however, it can be effectively managed 

by avoiding triggers, using controller medications regularly, and using reliever medications as 

needed to prevent exacerbations (American Lung Association, 2018b; Global Health Initiative, 

2019).   

Approximately 26 million people in the US were living with asthma in 2018, with 

children less than 18 years old accounting for 5.5 million of this number (CDC, 2018b). Asthma 

is one of the leading chronic diseases in childhood (CDC, 2017). Furthermore, school-aged 

children are disproportionately impacted by the debilitating effects of asthma. The prevalence of 

asthma among children aged 5-14 years was 10.1% compared to the national prevalence for all 

ages of 8.3% (CDC, 2018b).  

Compared to adults with asthma, children with asthma are more likely to have routine 

physician office visits (75.7% vs. 55.2% respectively), ED visits (22.2% vs. 13.8% respectively), 

and urgent care visits for asthma-related treatment (39.8% vs. 24.1% respectively) (CDC, 2013). 

Asthma is also the third common cause of hospitalization among children under 15 years of age 

(American Lung Association, 2018a). Therefore, the economic burden of children’s asthma in 

the US is substantial and continues to increase (Perry, Braileanu, Palmer, & Stevens, 2019). 

According to Sullivan et al. (2017) and Hasegawa, Tsugawa, Brown, and Camargo (2013), the 

direct costs for childhood asthma has increased from $1.59 billion in 2009 to $5.92 billion in 

2013. A large contributor to this economic burden is the utilization of acute care services, 
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including hospitalizations, ED, and urgent care visits when asthma symptoms (e.g., asthma 

attacks) are not properly managed or controlled (Hasegawa et al., 2013; Perry et al., 2019).   

According to the NAEPP (2007), asthma education is recommended as an effective 

component in the management of asthma to improve health-related outcomes like acute care 

services. Asthma education in this conceptualization is more than providing information to raise 

awareness. Asthma education seeks to incorporate knowledge, improve self-efficacy and self-

management skills, and create healthy behavior change (NAEPP, 2007). Asthma education 

programs have been implemented in various settings including homes, primary health care 

facilities, and schools to supplement education by primary care providers (Coffman, Cabana, 

Halpin, & Yelin, 2008).  

The extremely high prevalence of school-aged children with asthma and its economic 

burden is a major public health problem (Bruzzese, Evans, & Kattan, 2009; Nunes, Pereira, & 

Morais-Almeida, 2017). Schools have been targeted as a setting for asthma education programs 

and are an area of interest because they provide reliable access to numerous children (Bruzzese 

et al., 2009). School-based health clinics may be the only setting where low-income and 

racial/ethnic minority children can readily and easily access affordable health care (Bruzzese et 

al., 2009). These school-based health clinics may be responsible for diagnosing students with 

asthma, managing medications, supervising cases, and providing education on asthma 

management skills (Bruzzese et al., 2009). However, an additional strategy is to implement 

school-based asthma education programs that “provide education to children in a setting in 

which they are accustomed to receiving instruction and emphasize teaching children how to 

manage asthma rather than relying on parents to do so” (Coffman, Cabana, & Yelin, 2009, p. 2).   
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There have been six previously published meta-analyses on asthma education programs 

for children and adolescents with asthma (Bernard-Bonnin, Stachenk, Bonin, Charette, & 

Rousseau, 1995; Coffman et al., 2008; Guevara, Wolf, Grum, & Clark, 2003; Haby, Waters, 

Robertson, Gibson, & Ducharme, 2001; Harris et al., 2019; Wolf, Guevara, Grum, & Clark, 

2002). However, these meta-analyses were not specific to school-based asthma education 

programs and included asthma education programs across different settings (e.g., outpatient 

clinics and physician offices, homes, and EDs, along with schools). The results of these studies 

varied, presenting mixed results on the question of whether asthma education programs across 

various settings improve asthma-related health outcomes. Bernard-Bonnin et al. (1995) and Haby 

et al. (2001) found that asthma education programs for children did not improve asthma 

outcomes, such as school absenteeism, asthma attacks, ED visits, hospitalizations, hospital days, 

or urgent care visits. However, Coffman et al. (2008), Guevara et al. (2003), Harris et al. (2019), 

and Wolf et al. (2002 found asthma education programs for children and adolescents improved 

lung function, reduced school absenteeism, reduced the number of days with restricted activity, 

ED visits, hospitalizations, urgent care visits, and nights disturbed by asthma (see Table 3.1).  

Table 3.1: Results of Previous Meta-analyses 
 

The findings of these previous meta-analyses may have varied due to the differences in 

the outcomes assessed, the publication years of the included studies, location of included studies, 

and heterogeneity across the asthma education programs. Not all of the studies examined the 

same asthma-related outcomes. There were also differences in the inclusion of the year studies 

were published and the location of studies conducted. Coffman et al. (2008) was the only meta-

analysis that limited included studies within the US. Furthermore, there was also heterogeneity 

across asthma education programs in frequency, duration, and setting.  
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Only one prior systematic literature review specifically examined the impact of school-

based asthma education programs on knowledge, self-efficacy, and self-management behaviors, 

as well as, quality of life, number of days and nights with asthma symptoms, and school 

absenteeism (Coffman et al., 2009). However, this study was not a meta-analysis and included 

studies conducted outside the US. Findings showed school-based asthma education programs 

improved behaviors, but not asthma-related health outcomes. Furthermore, this study did not 

consider acute care services as an outcome of interest. Thus, it is unknown if school-based 

asthma education programs in the US reduce acute care services across a variety of studies based 

on the definitive information that would come from a systematic literature review. The study by 

Coffman et al. (2009) was also conducted over a decade ago and methods, projects, and findings 

may have changed.  

The primary objective of this systematic literature review was to identify whether school-

based asthma education programs lead to improved acute care services, including 

hospitalizations, ED visits, and urgent care visits among children with asthma. These health 

outcomes were chosen because asthma is a major reason that children utilize acute care services, 

which directly contributes to the economic burden of childhood asthma in the US (Coffman et 

al., 2008; Perry et al., 2019). This literature review is of particular interest to schools and school-

based health clinics. These findings will highlight the need for the implementation of school-

based asthma education programs to reduce acute health care services and minimize the 

economic impact of childhood asthma and provide insights into the optimal structure of such 

programs.    

Methods 

Criteria for article inclusion 
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 Study Design. RCTs, regardless of type, and observational studies with 

contemporaneous comparisons groups that assessed a school-based asthma education program to 

a control arm receiving either usual care, no intervention, or another intervention were included. 

However, given the limited research in this area, quasi-experimental studies were also included 

to avoid missing significant data.  

Intervention. Studies included school-based asthma education programs. 

Primary Outcome. Studies examined acute care services (e.g., hospitalizations, ED 

visits, and urgent physician visits) as the primary outcome measure. The effects of school-based 

asthma education programs on knowledge, self-efficacy, and self-management behaviors were 

examined in a previous publication (Coffman et al., 2009). Coffman et al. (2009) did not include 

acute care services since their previous publication included acute care services for all asthma 

education programs (Coffman et al., 2008).  

Location. Only studies conducted in the US and published in the English language were 

included because acute care utilization may differ across countries that have various types of 

health care systems.  

Publication date. Studies were published after 1991, the year the first edition of the 

Expert Panel Report (EPR) Asthma Guidelines by the NAEPP was published (NAEPP, 2007), 

establishing standards for asthma education program design.  

Participants. Studies with children who were enrolled in elementary, middle, 

intermediate, or high school with or without a physician-diagnosed asthma (excludes other 

medical or respiratory conditions) were included. Children without a physician-diagnosed 

asthma were also included because racial/ethnic minority children from low socioeconomic 
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households living in urban area are typically undiagnosed (e.g., spirometry, asthma symptoms) 

(Quinn, Shalowitz, Berry, Mijanovich, & Wolf, 2006).  

Sources 

Electronic searches. A systematic search was conducted from August 2020-September 

2020 of the following databases for relevant, English-language, peer-reviewed studies: 

PubMed/MEDLINE, CINAHL, PsychINFO, Academic Search Complete, ERIC, and Cochrane 

Central Register of Controlled Trials (CENTRAL).  

Search terms. In consultation with an informational services and University of Hawai‘i 

librarian, studies were identified in a four-step search using the terms: 1) asthma OR nebulizers 

OR vaporizers OR bronchodilator agents OR anti-asthmatic agents OR inhaler; 2) intervention 

OR Intervention Studies OR evaluation studies OR Evaluation Studies OR evaluat* OR Disease 

Management OR Case Management OR health interventions OR Health Knowledge, Attitudes, 

Practice OR Health Education OR health program OR Health promotion; 3) “school” OR 

“school-based” OR “school health services” OR “school-centered”; and 4) United States. All 

databases will be filtered by age (0-18 years). Additionally, school health services [MeSH Term] 

was added for PubMed/MEDLINE only.  

Searching other resources. A manual review of reference listings from relevant studies 

was also conducted to capture additional articles that did not appear in previous electronic 

database searches.  

Data collection and quality assessment 

Selection of studies. Studies were selected from an initial search of the six previously 

mentioned databases. This was followed by citation chasing to identify eligible articles. After 

duplicate citations were removed, the titles and abstracts were reviewed, and articles that did not 
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meet the inclusion criteria were excluded. This included literature reviews that included 

undiagnosed asthma, studies that were not school-based asthma education programs, did not 

include acute care services as an outcome measure, or did not include children. The remaining 

articles were read in full and assessed against the inclusion criteria. Citations were managed in 

Zotero, a research and reference manager (Zotero, 2020). Once relevant articles were identified, 

a data abstraction form was used to collect study characteristics and pertinent outcome measures 

to answer the posed research question. An additional reviewer performed abstract screening and 

full-text review of studies to confirm appropriateness for inclusion in the literature review.  

Data reporting and management. The process of inclusion of eligible studies for this 

systematic literature review was based on the PRISMA Guidelines (Moher, Liberati, Tetzlaff, 

Altman, & Prisma Group, 2009). PRISMA is an evidence-based guide for reporting systematic 

reviews and meta-analyses. Due to the heterogeneity of study types, results were presented in 

table format and qualitatively synthesized. 

Quality assessment. The Principal Investigator and an additional reviewer (SS) used two 

strategies to assess the quality of the included studies. The modified form of The Community 

Preventive Task Force’s assessment tool was used to assess the quality of studies included in this 

systematic literature review (Zaza et al., 2000). This tool scored each study based on 10 domains, 

including intervention description, sampling frame, eligibility criteria, comparison group, 

randomization of participants, intervention exposure, valid and reliable outcome measures, 

blinding of assessors, participant completion (i.e., attrition), and controlling for confounders. 

Scores ranged from 0 (no criteria fulfilled) to 10 (no limitations, all criteria fulfilled). Studies 

were rated as good (8–10 criteria fulfilled), fair (5–7 criteria fulfilled), or limited (<5 criteria 

fulfilled) (Zaza et al., 2000).  
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The identified studies on school-based asthma education programs were then assessed for 

comprehensiveness using a strategy adapted from Coffman et al. (2009). Studies were assessed 

on adherence to the NAEPP asthma education recommendations: 1) reinforcing basic 

information about asthma; 2) emphasizing the importance of adhering to prescribed controller 

medications; 3) avoiding environmental triggers; 4) provision of self-monitoring techniques; 5) 

development of asthma action plans; and 6) improving communication between the child’s 

health care provider and their parents/caregivers (NAEPP, 2007). Scores ranged from 0 (none of 

the topics covered) to 6 (all topics covered) based on the topics being covered. The 

corresponding authors were contacted for studies that did not report information on the content 

covered in the school-based asthma education program. While useful to understand the variation 

in educational programs, it is important to note that, to our knowledge, this tool has not been 

validated.  

Furthermore, we also identified each of the following characteristics of the school-based 

programs studied: 1) the number of sessions; 2) the use of a theoretical framework to guide the 

development of the program; 3) the inclusion of parents/caregivers; and/or 4) cultural tailoring 

for children from racial/ethnic minority backgrounds. 

Results 

Article selection. From 540 studies, 15 were eligible for review (Figure 3.1). The 526 

studies were excluded for the following reasons: duplicates (n = 93), not a school-based asthma 

education program (n = 308), not experimental research studies (n = 69), did not assess acute 

health care outcomes (n = 52), not conducted in the US (n = 3), and included other chronic 

illnesses (n = 6). There were 12 articles identified and examined by manual review of reference 

lists that yielded an additional six eligible studies. 
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Figure 3.1. Study selection with flow based on the PRISMA 2009 guidelines.  

Study Characteristics.  

Characteristics of intervention. Table 3.2 details information regarding select 

characteristics of the intervention studies included in this review. The majority of interventions 

(10 out of 15) consisted of group education (Anderson et al., 2004; Brasler & Lewis, 2006; Butz 

et al., 2005; DePue et al., 2007; Gerald et al., 2006; Horner, Brown, Brown, & Rew, 2016; Levy, 

Heffner, Stewart, & Beeman, 2006; Magzamen, Patel, Davis, Edelstein, & Tager, 2008; Spencer, 

Atav, Johnston, & Harrigan, 2000; Velsor-Friedrich, Pigott, & Louloudes, 2004). Four 

interventions were provided to individual children by the school nurse or interactive computer 

programs (Joseph et al., 2013; Joseph et al., 2007; Kay Bartholomew et al., 2006; Persaud et al., 

1996). One intervention combined group education with individual sessions (Bruzzese et al., 

2011). The types of personnel who delivered the school-based asthma education program varied 

across interventions (i.e., nurses, child psychologist, study personnel, health educator, etc.).  

The studies also varied widely in the addition of other participants that play a role in a 

child’s asthma management. Only four interventions were provided solely to children with 

asthma (Joseph et al., 2013; Joseph et al., 2007; Magzamen et al., 2008; Velsor-Friedrich et al., 

2004). The remaining 11 interventions incorporated educational components for parents, school 

personnel, physicians, and/or classmates without asthma (Anderson et al., 2004; Brasler & 

Lewis, 2006; Bruzzese et al., 2011; Butz et al., 2005; DePue et al., 2007; Gerald et al., 2006; 

Horner et al., 2016; Kay Bartholomew et al., 2006; Levy et al., 2006; Persaud et al., 1996; 

Spencer et al., 2000). 

Six studies reported the use of theoretical frameworks to guide the development of the 

interventions (Bruzzese et al., 2011; Horner et al., 2016; Joseph et al., 2013; Joseph et al., 2007; 
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Kay Bartholomew et al., 2006; Velsor-Friedrich, et al., 2004). These theories included the health 

belief model, social cognitive theory, attribution theory, transtheoretical model, Orem’s self-care 

deficit theory of nursing, and Bruhn’s theoretical model. 

Two studies were culturally tailored by including bilingual sessions and/or staff that 

represented the racial/ethnic backgrounds of the children or were parents of children with asthma 

(DePue et al., 2007; Horner et al., 2016). Three studies tailored the intervention based on the 

specific needs of the children (Bruzzese et al., 2011; Joseph et al., 2013; Joseph et al., 2007). 

Bruzzese et al. (2011) held individual sessions to coach students regarding their medical visits 

and accompany the student to any of these visits if necessary. Joseph et al. (2013) and Joseph et 

al. (2007) tailored their intervention by developing a computer algorithm that provided 

appropriate messages based on the student’s responses.  

Among the 12 studies that reported the number of educational sessions delivered, the 

sessions ranged from 1 to 16 (Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz et al., 2005; 

DePue et al., 2007; Gerald et al., 2006; Horner et al., 2016; Joseph et al., 2013; Joseph et al., 

2007; Magzamen et al., 2008; Persaud et al., 1996; Spencer et al., 2000; Velsor-Friedrich, et al., 

2004). Majority of the programs had at least three sessions that varied in duration. Of the 10 

studies that reported the duration of the intervention, the length of each session ranged from 15 

minutes to 2.5 hours (Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz et al., 2005; DePue et 

al., 2007; Gerald et al., 2006; Horner et al., 2016; Magzamen et al., 2008; Persaud et al., 1996; 

Spencer et al., 2000; Velsor-Friedrich, et al., 2004). However, most of the educational sessions 

were at least 40 minutes.  

Table 3.2. Characteristics of School-based Asthma Education Programs (N = 15) 
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Methods used. Table 3.3 details the methods used for the included school-based asthma 

education programs. Among the 12 studies for which recruitment strategies were discussed, 

the following strategies were used: case identification questionnaires (Bruzzese et al., 2011; 

Joseph et al., 2013; Joseph et al., 2007; Kay Bartholomew et al., 2006; Magzamen et al., 2008; 

Spencer et al., 2000); letters mailed to parents (Butz et al., 2005); and medical charts from 

hospital or school (Anderson et al., 2004; DePue et al., 2007; Horner et al., 2016; Levy et al., 

2006; Persaud et al., 1996). One study recruited participants based on a case identification 

questionnaire, spirometry, and an exercise challenge test (Gerald et al., 2006).  

All studies reported the time frame for collecting post-intervention data. Three studies 

collected post-intervention data immediately after completion of the intervention (Anderson et 

al., 2004; Gerald et al., 2006; Levy et al., 2006). Five studies collected follow-up data at the 12-

month interval (Bruzzese et al., 2011; DePue et al., 2007; Joseph et al., 2013; Joseph et al., 2007; 

Kay Bartholomew et al., 2006). One study collected follow-up data three months after 

completion of the intervention (Magzamen et al., 2008), two studies collected follow-up data five 

months after completion of the intervention (Persaud et al., 1996; Velsor-Friedrich et al., 2004), 

one study collected follow-up data six months after completion of the intervention (Spencer et 

al., 2000), and one study collected follow-up data 10 months after the completion of the 

intervention (Butz et al., 2005). Two studies collected post-intervention data at multiple time 

frames (Brasler & Lewis, 2006; Horner et al., 2016). 

Table 3.3. Methods Used for the School-based Asthma Education Programs (N = 15) 

Table 3.4 presents information on sample size and research design. The studies included 

6,237 children with asthma. Sample sizes ranged from 18 to 990 children. Six of the studies were 

RCTs (Bruzzese et al., 2011; Butz et al., 2005; Horner et al., 2016; Joseph et al., 2013; Joseph et 
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al., 2007; Persaud et al., 1996). Two studies were cluster RCTs that randomly assigned schools 

to either the intervention or control groups (Levy et al., 2006; Kay Bartholomew et al., 2006). 

Three studies had intervention and control groups, but students were not randomly assigned 

between conditions (Anderson et al., 2004; Gerald et al., 2006; Velsor-Friedrich et al., 2004). 

The other four studies were observational study designs without contemporaneous comparison 

groups (Brasler & Lewis, 2006; DePue et al., 2007; Magzamen et al., 2008; Spencer et al., 2000). 

Table 3.4. Research Designs and Sample Sizes of Studies 

Table 3.5 shows the studies’ total scores and individual item scores on the modified form 

of The Community Preventive Task Force’s assessment tool. Total scores ranged from 1 to 10 

points. Majority of studies were rated as fair (Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz 

et al., 2005; Gerald et al., 2006; Horner et al., 2016; Joseph et al., 2013; Joseph et al., 2007; Levy 

et al., 2006; Spencer et al., 2000), with four studies rated as good (Kay Bartholomew et al., 2006; 

Magzamen et al., 2008; Persaud et al., 1996; Velsor-Friedrich et al., 2004), and two rated as 

limited (Anderson et al., 2004; DePue et al., 2007). The most common methodologic weaknesses 

were the use of valid and reliable tools for measuring outcomes, blinding of assessors, and 

controlling for potential confounders. Only one study used a validated to tool to assess acute 

health care outcomes (Joseph et al., 2007). Furthermore, given the nature of the interventions, 

assessor blinding was not possible for the majority of studies included in this literature review. 

However, two studies were able to blind interviewers from group assignment (Bruzzese et al., 

2011; Horner et al., 2016). Only four studies controlled for potential confounders in determining 

significance of post-intervention changes (Kay Bartholomew et al., 2006; Magzamen et al., 

2008; Persaud et al., 1996; Velsor-Friedrich et al., 2004). 
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Table 3.5. Community Preventive Task Force’s Modified Tool Scores (Maximum Possible 

Points: 10) 

Table 3.6 shows the comprehensiveness of the included school-based asthma education 

interventions. Twelve of the 15 interventions included all six of the topics recommended from 

the NAEPP (Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz et al., 2005; DePue et al., 2007; 

Gerald et al., 2006; Horner et al., 2016; Levy et al., 2006; Bartholomew et al., 2006; Magzamen 

et al., 2008; Persaud et al., 1996; Spencer et al., 2000; Velsor-Friedrich et al., 2004). The most 

common recommendation missing or not reported from the interventions were the development 

of asthma action plans.  

Table 3.6. Comprehensiveness of School-based Asthma Education Programs (Maximum 

Possible Points: 6) 

Population studied. Twelve studies enrolled elementary students (Anderson et al., 2004; 

Brasler & Lewis, 2006; Butz et al., 2005; DePue et al., 2007; Gerald et al., 2006; Horner et al., 

2016; Kay Bartholomew et al., 2006; Levy et al., 2006; Magzamen et al., 2008; Persaud et al., 

1996; Spencer et al., 2000; Velsor-Friedrich et al., 2004), and three studies enrolled high school 

students (Bruzzese et al., 2011; Joseph et al., 2013; Joseph et al., 2007). All but one of the 

studies that reported on race/ethnicity included a majority of children who were of African 

American or Hispanic ancestry (Anderson et al., 2004; Brasler & Lewis, 2006; Bruzzese et al., 

2011; DePue et al., 2007; Gerald et al., 2006; Horner et al., 2016; Joseph et al., 2013; Joseph et 

al., 2007; Kay Bartholomew et al., 2006; Levy et al., 2006; Magzamen et al., 2008; Persaud et 

al., 1996; Velsor-Friedrich et al., 2004). Twelve studies measured socioeconomic status with ten 

studies including a majority of students from low socioeconomic households (Anderson et al., 

2004; Bruzzese et al., 2011; Butz et al., 2005; DePue et al., 2007; Horner et al., 2016; Joseph et 
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al., 2013; Joseph et al., 2007; Kay Bartholomew et al., 2006; Levy et al., 2006; Persaud et al., 

1996; Velsor-Friedrich et al., 2004). Only four studies reported asthma severity with children 

ranging from mild intermittent to severe asthma (Bruzzese et al.; Butz et al., 2005; Joseph et al., 

2007; Persaud et al., 1996).  

Study Findings 

 Table 3.7 shows the findings of the included study interventions. The majority of the 

studies used self-reported surveys, parent interviews, or medical records to assess the impact of 

the school-based asthma education program on the utilization of acute health care services 

(Anderson et al., 2004; Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz et al., 2005; DePue et 

al., 2007; Gerald et al., 2006; Horner et al., 2016; Joseph et al., 2013; Kay Bartholomew et al., 

2006; Levy et al., 2006; Magzamen et al., 2008; Persaud et al., 1996; Spencer et al., 2000; 

Velsor-Friedrich et al., 2004). Only one study used the validated Asthma Quality of Life 

Questionnaire (Joseph et al., 2007).  

Table 3.7. School-based Asthma Education Program Findings on Acute Health Care 

Utilization 

 Urgent care visits. Of the six studies that measured acute urgent care visits, five found 

reductions in the number of visits following completion of the intervention (Anderson et al., 

2004; Brasler & Lewis, 2006; Bruzzese et al., 2011; Horner et al., 2016; Magzamen et al., 2008). 

These findings were significant except for one study that did not do an analysis for statistical 

significance (Brasler & Lewis, 2006). Butz et al. (2005) was the only study that did not find any 

statistical differences, however the numbers at baseline were low.  

 Hospitalizations. Of the 13 studies that measured hospitalizations, about half of the 

interventions resulted in statistically significant reductions post-intervention (Anderson et al., 
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2004; Bruzzese et al., 2011; DePue et al., 2007; Joseph et al., 2007; Levy et al., 2006; Magzamen 

et al., 2008; Spencer et al., 2000). However, one study found a statistically significant increase in 

the number of hospitalizations post-intervention (Velsor-Friedrich, et al., 2004). The five other 

studies showed no changes from baseline (Butz et al., 2005; Gerald et al., 2006; Horner et al., 

2016; Joseph et al., 2013; Kay Bartholomew et al., 2006). 

 ED visits. Fourteen studies reported on the number of ED visits following the completion 

of the intervention (Anderson et al., 2004; Brasler & Lewis, 2006; Bruzzese et al., 2011; Butz et 

al., 2005; DePue et al., 2007; Gerald et al., 2006; Horner et al., 2016; Joseph et al., 2013; Joseph 

et al., 2007; Levy et al., 2006; Magzamen et al., 2008; Persaud et al., 1996; Spencer et al., 2000; 

Velsor-Friedrich et al., 2004). Eight studies, with the exception of Brasler & Lewis (2006), found 

a statistically significant reduction post-intervention (Anderson et al., 2004; Bruzzese et al., 

2011; DePue et al., 2007; Levy et al., 2006; Magzamen et al., 2008; Persaud et al., 1996; Spencer 

et al., 2000). Similar to the number of hospitalizations, Velsor-Friedrich et al. (2004) found a 

statistically significant increase in the number of ED visits. The other studies found no changes 

in ED visits compared to baseline (Butz et al., 2005; Gerald et al., 2006; Horner et al., 2016; 

Joseph et al., 2013; Joseph et al., 2007). 

Discussion 

This systematic literature review is the first to examine the impacts of school-based 

asthma education programs on acute health care utilization among children with asthma in the 

US. Of the 540 studies that were initially identified, only 15 studies met the inclusion criteria for 

this review. The interventions varied widely in the participants included, the duration and 

number of sessions, guiding theory, culturally tailoring, and the types of personnel delivering the 

asthma education. As such, identifying the specific factors that resulted in statistically significant 
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reductions in acute care service utilization was difficult. However, even with the limited number 

of studies and the high degrees of heterogeneity, the overall evidence in the published literature 

suggests school-based asthma education programs generally are associated with reductions in 

urgent care visits, hospitalizations, and ED visits.  

Effective asthma management occurs in a system that consists of multiple levels that 

must work together (Bruzzese et al., 2004; NAEPP, 2007). For example, asthma education 

programs should promote partnerships across various levels including the child, the family, and 

the physician (NAEPP, 2007). This literature was clear that from a socioecological perspective 

(see Figure 2), interventions that only involved the intrapersonal level either had no changes or 

an increase in ED visits at follow-up. These findings are consistent with previous literature 

among children that multi-level interventions showed greater impacts than single level 

interventions targeting only the intrapersonal level (Duncan, Duncan, Strycker, & Chaumeton, 

2004; Kellou, Sandalinas, Copin, & Simon, 2014). 

However, an additive effect was not found when interventions involved more levels of 

the socioecological model. Kay Bartholomew et al. (2006) incorporated four levels of the 

socioecological model (i.e., interpersonal, intrapersonal, organization, and community levels), 

but found no differences in hospitalizations. Meanwhile, Persaud et al. (1996) included two 

levels (i.e., intrapersonal and organization) and found significant reductions in ED visits.  

Figure 3.2. Socioecological Model for School-based Interventions 

 Two prior literature reviews found interventions that were longer in duration and held 

more educational sessions were more effective than short-term programs (Coffman et al., 2008; 

Coffman et al., 2009). However, our findings showed duration and frequency of sessions (e.g., 

16 sessions vs. 1-single session), at least over a threshold, may not be a critical component of an 
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intervention’s success. Kay Bartholomew et al. (2006) held sessions with students over the 

course of the school year but did not find any differences post-intervention. On the other hand, 

shorter school-based asthma education programs like the one by DePue et al. (2007) showed 

significant reductions in hospitalizations and ED visits.  

Health promotion programs should be tailored to be more culturally appropriate to the 

social and cultural characteristics of the target population (Kreuter, Lukwago, Bucholtz, Clark, & 

Sanders-Thompson, 2003; Resnicow, Baranowski, Ahluwalia, & Braithwaite, 1999). Nearly all 

of the interventions were targeted for racial/ethnic minority populations; however only one study 

culturally tailored its program beyond linguistic strategies (i.e., interpretation) (DePue et al., 

2007). They also had research personnel who represented the cultures in the community (DePue 

et al., 2007). Research has shown constituent-involving strategies can provide important insights 

that are not evident with linguistic strategies alone (Kreuter et al., 2003). A component that may 

be critical in the success of an intervention for acute health outcomes is if its culturally tailored. 

Even though it is difficult to definitively infer that culturally tailored school-based asthma 

education programs yield to positive outcomes, culturally tailoring asthma education programs 

has shown to improve intervention receptivity, its effectiveness, and lower direct costs for 

asthma care (Alicea-Alvarez, Swanson-Biearman, & Kelsen, 2014; McCallum, Morris, Brown, 

& Chang, 2017; Uchima, Sentell, Dela Cruz, & Braun, 2019). 

 Of particular importance is the significant savings of school-based asthma education 

programs in improving acute health care outcomes. Expenses of an intervention are dependent on 

the personnel delivering the program, materials/supplies, and potential travel costs if personnel 

are not school staff. Although it is unknown how much each school-based asthma education 

program cost, two studies reported that the costs were minimal (Butz et al., 2005; Persaud et al., 
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1996). Specifically, Butz et al. (2005) reported the intervention cost $95 per family. Research has 

estimated that one asthma-related ED visit cost Medicaid about $498 in 2018 US dollars 

(Pearson, Goates, Harrykissoon, & Miller, 2014; Perry et al., 2019). Therefore, the reduction in 

one ED visit alone, would offset the cost of the school-based asthma education program and 

alleviate the burden by public and private payers. This is consistent with findings from a cost-

effectiveness study of school-based asthma education programs in New York, which estimated a 

savings of $3,240 per 100 children per year to the schools, parents, and health care system 

(Noyes et al., 2013). 

Further research should build on the findings from Noyes et al. (2013) and assess the 

economic impact and cost-effectiveness of school-based asthma education programs across 

public and private payers and states in the US. Findings will provide more leverage and 

justification for the implementation of school-based asthma education programs for improving 

asthma-related health outcomes. Second, future school-based asthma education programs should 

use validated and reliable instruments for measuring asthma-related health outcomes (e.g., 

Asthma Quality of Life Questionnaire) to reduce self-report, recall, and social desirability biases 

(Juniper, Guyatt, Willan, & Griffith, 1994). Given the wide variability of the interventions, 

greater consistency may be beneficial to determine which components of the intervention were 

effective. Future research needs to evaluate whether the type of personnel delivering the 

program, short-term versus long-term programs, and the types of participants being educated 

affect acute health care outcomes. All of the studies focused on racial/ethnic minority students; 

therefore, highlighting the need to assess the effectiveness of culturally tailoring and determine 

which components may be associated with consistent improvements in acute health care 

utilization. Culturally tailored school-based asthma education programs should also include 
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children from other racial/ethnic minority populations who are also disproportionately affected 

by asthma, such as Alaska Natives/American Indians and Native Hawaiians.  

Limitations. This review has several limitations. Given the high degree of heterogeneity 

in the school-based asthma education programs, particularly with the study design, a meta-

analysis was not conducted. Therefore, analyzing the effectiveness and strength of school-based 

asthma education programs was not possible. All but one of the studies reviewed enrolled a 

majority of children from low socioeconomic households and of African American or Hispanic 

descent. Racial/ethnic minorities and low-income children have the greatest need for asthma 

education, but findings may have been different with the inclusion of children from other 

races/ethnicities and who were of middle- and high-income households (Bruzzese et al., 2009; 

Coffman et al., 2008).  

Implications. Findings from this systematic literature review add to the current body of 

literature that school-based asthma education programs have positive impacts on acute health 

care services. Intrapersonal level interventions that involve the student alone, may not be enough 

for reducing urgent care visits, hospitalizations, and ED visits. This is consistent with the 

NAEPP (2007) recommendations that asthma management works as a system, which includes 

multiple partnerships at various levels, and efforts should be targeted to supporting relationships 

between the child, family, physician, school personnel, etc. Partnerships between schools and 

ideally with a child’s physician are beneficial in the success of a school-based asthma education 

program. However, there are challenges in developing and sustaining these partnerships. 

The greatest challenge faced among the schools included in this review was the resources 

and financial support to implement and maintain the school-based asthma education program 

long-term. Schools with limited resources and time constraints of school personnel may not be 
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able to adopt and disseminate school-based asthma education programs (Bruzzese et al., 2011; 

Gerald et al., 2006; Kay Bartholomew et al., 2006). Therefore, school and community level 

assistance may not only improve program effectiveness, but the sustainability of these school-

based asthma education programs. Leadership initiatives that foster partnerships with state and 

local programs like community-based health centers, physician practices, Universities with 

health professionals, and/or directors of health insurance providers may be possible sources of 

support for schools to implement school-based asthma education programs and show positive 

outcomes (Bruzzese et al., 2011; Clark, Friedman, & Lachance, 2006; Gerald et al., 2006).   

Conclusions 

School-based asthma education programs can reduce acute health care services, 

especially if they include interventions across at least one level of the social ecological model. 

Positive impacts on acute health care utilization is important because of the high cost childhood 

asthma places on the US economy. Findings from this systematic literature review highlight the 

benefits for schools to adopt and disseminate school-based asthma education programs. Future 

research can help public health professionals and schools create the most appropriate and 

financially feasible school-based asthma education program to reduce asthma morbidity faced 

among children with asthma in the US.
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Table 3.1. Results of Previous Meta-analyses 
 

+ : Significant outcomes; - : No differences; NA: Not assessed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Asthma-related Outcomes Assessed 
Reference  
(year) 

Urgent Care 
Use 

Lung 
Function 

School 
Absenteeism 

Asthma-related 
Symptoms 

Bernard-Bonnin et al. (1995) - NA - - 

Coffman et al. (2008) + NA NA NA 

Guevara et al. (2003) + + + + 

Haby et al. (2001) - NA NA NA 

Harris et al. (2019) + NA - + 

Wolf et al. (2002) + + + + 
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Table 3.2. Characteristics of School-based Asthma Education Programs (N = 15) 

1Anderson et al. (2004) 
2Brasler & Lewis (2006) 
3Bruzzese et al. (2011) 
4Butz et al. (2005) 
5DePue et al. (2007) 
6Gerald et al. (2006) 
7Horner et al. (2016) 
8Joseph et al. (2013) 
9Joseph et al. (2007) 
10Kay Bartholomew et al. (2006) 
11Levy et al. (2006) 
12Magzamen et al. (2008) 
13Persaud et al. (1996) 
14Spencer et al. (2000) 
15Velsor-Friedrich et al. (2004) 
aPercentages do not sum to 100% because one study used >1 theoretical framework 

Characteristic No. (%) of Studies 

Type of intervention  
Group sessions for students with asthma1,2,4,5,7,11,12,14,15  9 (60) 
Group sessions for students with and without asthma6  1 (7) 
Interactive computer game8-10  3 (20) 
Individual education13 1 (7) 
Group sessions plus individual education3 1 (7) 

Type of personnel delivering intervention 
Nurses1,7,11,12-14 6 (40) 
Clinical Psychologist5 1 (7) 
Health educators2-4  3 (20) 
Study personnel7 1 (7) 
Interactive computer game8-10 3 (20) 
Not stated15 1 (7) 

Participants included  
Children only8,9,12,15  4 (27) 
Children and parents1,4,7,14 4 (27) 
Children and school personnel11,13  2 (13) 
Children, classmates, and school personnel6 1 (7) 
Children, parents, and school personnel2,5 2 (13) 
Children, parents, and physicians3 1 (7) 
Children, parents, physicians, and school personnel10 1 (7) 

Theoretical frameworka   
Health belief model8,9 2 (13) 
Social cognitive theory3,10 2 (13) 
Orem’s self-care deficit theory of nursing15 1 (7) 
Bruhn’s theoretical model7 1 (7) 
Transtheoretical model9 1 (7) 
Not stated1,2,4-6,11-13,14 9 (60) 

Intervention tailoring   
Cultural5,7 2 (13) 
Child-specific3,8,9 3 (20) 

Number of educational sessionsa  
15 

2-42-4,6,8,9,12 
6-82,13-15 
167 

Not stated1,10,11 

1 (7) 
7 (47) 
4 (27) 
1 (7) 

3 (20) 
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Table 3.3. Methods Used for the School-based Asthma Education Programs (N = 15) 

1Anderson et al. (2004) 
2Brasler & Lewis (2006) 
3Bruzzese et al. (2011) 
4Butz et al. (2005) 
5DePue et al. (2007) 
6Gerald et al. (2006) 
7Horner et al. (2016) 
8Joseph et al. (2013) 
9Joseph et al. (2007) 
10Kay Bartholomew et al. (2006) 
11Levy et al. (2006) 
12Magzamen et al. (2008) 
13Persaud et al. (1996) 
14Spencer et al. (2000) 
15Velsor-Friedrich et al. (2004) 
aPercentages do not sum to 100% because one study used two different number of sessions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Methods Used No. (%) of Studies 
Recruitment strategies  

Case identification questionnaires3,8-10,12,14 

Letters mailed to parents4 

Medical charts1,5,7,11,13 

Multiple strategies6 

Not stated2,15 

6 (40) 
1 (7) 

5 (33) 
1 (7) 

2 (13) 
Post-intervention follow-up  

Immediately after1,6,11 

3 months12 

5 months13,15 

6 months14 

10 months4 

12 months3,5,8-10 

Multiple times2,7 

3 (20) 
1 (7) 

2 (13) 
1 (7) 
1 (7) 

5 (33) 
2 (13) 
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Table 3.4. Research Designs and Sample Sizes of Studies 
 
Reference (year) Study design Sample size 

 
  Children Schools 
Anderson et al. (2004) Observational with comparison group 18 1 

Brasler & Lewis 
(2006) 

Observational without comparison 
group 

342 12 

Bruzzese et al. (2011) RCT 345 5 

Butz et al. (2005) RCT 221 7 rural counties 
(No. schools not 

stated) 
DePue et al. (2007) Observational without comparison 

group 
972 Not stated 

Gerald et al. (2006) Observational with comparison group 736 54 

Horner et al. (2016) RCT 292 33 

Joseph et al. (2013) RCT 422 6 

Joseph et al. (2007) RCT 314 6 

Kay Bartholomew et 
al. (2006) 

Cluster RCT 835 60 

Levy et al. (2006) Cluster RCT 243 14 

Magzamen et al. 
(2008) 

Observational without comparison 
group 

990 18 

Persaud et al. (1996) RCT 36 10 

Spencer et al. (2000) Observational without comparison 
group 

369 40 

Velsor-Friedrich et al. 
(2004) 

Observational with comparison group 102 8 
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Table 3.5. Community Preventive Task Force’s Modified Tool Scores (Maximum Possible Points: 10) 
 

Reference (year) Intervention 
described 

well 

Sample 
described 

well 

Screening 
criteria for 

study 
eligibility 

Comparison 
group 

Randomized 
to 

intervention 
and 

comparison 

Exposure 
and 

Outcome 
measures 
valid and 
reliable 

Exposure 
tracked 

Assessors 
blinded 

≥80% of 
enrolled 

completed 
study 

Corrected for 
controllable 
confounders 

Total 
Score 

Anderson et al. 
(2004) 

1 1 1 0 0 0 1 0 0 0 4 

Brasler & 
Lewis (2006) 

1 1 1 1 1 0 1 0 0 0 6 

Bruzzese et al. 
(2011) 

1 1 1 0 0 0 1 1 1 0 6 

Butz et al. 
(2005) 

1 1 1 1 0 0 1 0 1 0 6 

DePue et al. 
(2007) 

1 1 1 0 0 0 1 0 0 0 4 

Gerald et al. 
(2006) 

1 1 1 1 0 0 1 0 0 0 5 

Horner et al. 
(2016) 

1 1 1 0 0 0 1 1 1 0 6 

Joseph et al. 
(2013) 

1 1 1 1 1 0 1 0 1 0 7 

Joseph et al. 
(2007) 

1 1 1 1 1 0 1 0 1 0 7 

Levy et al. 
(2006) 

1 1 1 1 1 0 1 0 0 0 6 

Kay 
Bartholomew et 
al. (2006) 

1 1 1 1 1 0 1 0 1 1 8 

Magzamen et 
al. (2008) 

1 1 1 1 1 1 1 0 0 1 8 

Persaud et al. 
(1996) 

1 1 1 1 1 0 1 0 1 1 8 

Spencer et al. 
(2000) 

1 1 1 0 0 0 1 0 1 0 5 

Velsor-
Friedrich et al. 
(2004) 

1 1 1 1 1 0 1 0 1 1 8 
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Table 3.6. Comprehensiveness of School-based Asthma Education Programs (Maximum Possible Points: 6) 
 

Reference (year) Information 
about 

asthma 

Emphasize the importance 
of adhering to prescribed 

controller medications 

Avoidance of 
environmental 

triggers 

Self-
monitoring 
techniques 

Development 
of asthma 

action plans 

Improve communication 
between the provider 
and parent/caregiver 

Total 
Score 

Anderson et al. (2004) 1 1 0 1 0 1 4 

Brasler & Lewis (2006) 1 1 1 1 1 1 6 
Bruzzese et al. (2011) 1 1 1 1 1 1 6 

Butz et al. (2005) 1 1 1 1 1 1 6 

DePue et al. (2007) 1 1 1 1 1 1 6 

Gerald et al. (2006) 1 1 1 1 1 1 6 

Horner et al. (2016) 1 1 1 1 1 1 6 

Joseph et al. (2013) 1 1 1 1 0 1 5 

Joseph et al. (2007) 1 1 1 1 0 1 5 

Kay Bartholomew et al. (2006) 1 1 1 1 1 1 6 

Levy et al. (2006) 1 1 1 1 1 1 6 

Magzamen et al. (2008) 1 1 1 1 1 1 6 

Persaud et al. (1996) 1 1 1 1 1 1 6 

Spencer et al. (2000) 1 1 1 1 1 1 6 

Velsor-Friedrich et al. (2004) 1 1 1 1 1 1 6 
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Table 3.7. School-based Asthma Education Program Findings on Acute Health Care Utilization 
 
Reference (year) Urgent care visits Hospitalizations Emergency Department visits 

Anderson et al. (2004) Significant reduction 
immediately post-intervention 

Significant reduction 
immediately post-intervention 

Significant reduction 
immediately post-intervention 

Brasler & Lewis (2006)a Reduced 6 months post-
intervention 

− Reduced 6 months post-
intervention 

Bruzzese et al. (2011) Significant reduction over 1 year Significant reduction over 1 
year 

Significant reduction over 1 year 

Butz et al. (2005) No significant differences No significant differences No significant differences 

DePue et al. (2007) − Significant reduction over 1 
year 

Significant reduction over 1 year 

Gerald et al. (2006) − No significant differences No significant differences 

Horner et al. (2016) Significant reduction over 1 year No significant differences No significant differences 

Joseph et al. (2013) − No significant differences No significant differences 

Joseph et al. (2007) − Significant reduction over 1 
year 

No significant differences 

Kay Bartholomew et al. 
(2006) 

− No significant differences − 

Levy et al. (2006) − Significant reduction 
immediately post-intervention 

Significant reduction 
immediately post-intervention 

Magzamen et al. (2008) Significant reduction 3 months 
post-intervention 

Significant reduction 3 
months post-intervention 

Significant reduction 3 months 
post-intervention 

Persaud et al. (1996) − − Significant reduction 5 months 
post-intervention 

Spencer et al. (2000) - Significant reduction 6 
months post-intervention 

Significant reduction 6 months 
post-intervention 

Velsor-Friedrich et al. 
(2004) 

− Significantly higher 5 months 
post-intervention 

Significantly higher 5 months 
post-intervention 

aDid not run analyses for statistical significance 
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Figure 3.1. Study selection with flow based on the PRISMA 2009 guidelines. 
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Figure 3.2. Socioecological Model for School-based Interventions 
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CHAPTER 4 
 

Ask the Keiki: Perceived Factors that Affect Asthma among Children from the Wai‘anae 

Coast Using Photovoice 

Abstract 

Hawai‘i typically has the highest childhood asthma prevalence compared to all other 

states in the US. Compared to other racial/ethnic groups in the state, Native Hawaiian children 

from the Wai‘anae Coast are more likely to experience the greatest burden of asthma in regard to 

missed school days, increased urgent care services, outpatient physician office visits, and 

inpatient services. In this study, students from the Wai‘anae Coast used Photovoice to identify 

perceived factors that affect asthma management. Seven students with self-reported asthma met 

virtually after school once a week for four weeks. Eight reported factors were identified as 

significantly helping or negatively impacting the students’ asthma. Findings provided a better 

understanding on the role a student’s environment plays in asthma management. Continued 

efforts are needed to develop asthma education programs that are tailored to these specific 

factors. Future research should expand on the key themes identified in this study and include 

continued advocacy efforts among students to improve asthma-related outcomes in this 

community. 

 
Key words: Photovoice, participatory action research, community-based participatory research, 

adolescents, school-age children, asthma, asthma triggers, Native Hawaiian  
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Introduction 

 Asthma is a chronic inflammatory disorder caused by episodes of reversible breathing 

problems due to narrowing and obstruction of the airway (Healthy People, 2017). It is a major 

public health problem for America’s youth, with prevalence rates continuing to rise (Akinbami, 

Simon, & Rossen, 2016; Gupta et al., 2013). In 2015, 6.1 million children in the US had asthma 

(CDC, 2017). Compared to adults with asthma, children with asthma are more likely to have 

routine physician office visits (75.7% vs. 55.2% respectively), ED visits (22.2% vs. 13.8% 

respectively), and urgent care visits for asthma-related treatment (39.8% vs. 24.1% respectively) 

(CDC, 2013). It is the third most common cause of hospitalization among children under 15 

years of age (CDC, 2015).  

Asthma commonly leads to missed school days (Sudhanthar, Turner, Sigal, Thakur, & 

Gold, 2016). Asthma-related school absenteeism affects 59% of school-aged children with 

asthma (Hsu, Qin, Beavers, & Mirabelli, 2016). This absenteeism can be a result of asthma 

exacerbations, poor asthma control, poor health care access (e.g., due to distance or cost), routine 

clinic visits, poor air quality (e.g., vog, secondhand-smoke exposure), prolonged hospitalizations, 

and/or home environmental triggers (e.g., dust mites, mold, and cockroaches) (Hawai‘i State 

Department of Health, 2012; Hsu et al., 2016; Schilling, Neuharth-Pritchett, Lease, & Getch, 

2013; Sudhanthar et al., 2016). In 2013, childhood asthma was responsible for 13.8 million 

missed school days and was the leading cause of chronic disease-related school absenteeism in 

the US (Chipps et al., 2017; Sudhanthar et al., 2016).  

Childhood asthma is associated with poor academic outcomes such as learning 

disabilities, reading problems, behavior problems, grade repetition, and high school dropout rates 

(Basch, 2011; Rodriguez et al., 2013). Increased school absences among students with asthma 
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are likely to help explain these associations of strained peer relationships, the disruption of the 

learning process, and reduced involvement in physical activities, including extracurricular 

activities (Schilling et al., 2013). Previous data showed both prolonged and multiple, intermittent 

asthma-related absences contribute negatively to a child’s academic performance (Moonie, 

Sterling, Figgs, & Castro, 2006).  

Hawai‘i typically has the highest childhood asthma prevalence compared to all other 

states in the US (CDC, 2018a). In 2016, asthma affected 74,600 or 25.3% of Hawai‘i’s children 

under the age of 18 (Hawai‘i State Department of Health, 2016). Hawai‘i spends approximately 

$10.5 million in ED visits and more than $24 million in hospitalizations each year, with 38% of 

ED visits related to childhood asthma (Hawai‘i State Department of Health, 2012; Krupitsky et 

al., 2009).  

Children of Native Hawaiian ancestry have the highest asthma prevalence among 

children of major racial/ethnic groups in the state (Kealoha & Kataoka-Yahiro, 2017). In 2012, 

more than half of Hawai‘i’s children diagnosed with asthma were of Native Hawaiian ancestry, 

while the state population prevalence of Native Hawaiian children less than 18 years old is 

34.2% (Hawai‘i State Department of Health, 2015; Research and Economic Analysis Division, 

2018). Therefore, compared to other racial/ethnic groups, children of Native Hawaiian ancestry 

and their families likely experience the greatest burden of asthma in regard to missed school 

days, increased urgent care services, outpatient physician office visits, and inpatient services.  

Disparities in asthma prevalence are also seen by at the sub-county level. Children 

residing in the Nānākuli/Wai‘anae area on O‘ahu are more likely to suffer from asthma 

compared to children living in other areas throughout the island (Krupitsky et al., 2009). For 
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example, the prevalence of childhood asthma was 17.5% in Nānākuli/Wai‘anae compared to 

6.9% in the Kaimukī/Pālolo/Waikīkī area of O‘ahu (Krupitsky et al., 2009). 

Even though there is no cure for asthma, it can be managed. Studies have found asthma 

disparities stem from the interaction of multiple ecological levels, including where a child lives, 

ambient asthma triggers, and supports present within a child’s home, community, and school 

environment for asthma-trigger reduction and asthma management (Evans-Agnew, 2011; Juhn, 

Qin, Urm, Katusic, & Vargas-Chanes, 2010; Krenitsky-Korn, 2010; Nguyen et al., 2010; 

Wilhelm, Qian, & Ritz, 2009). Furthermore, limited studies have examined asthma management 

from the view of the child (Evans-Agnew, 2011; Gupta et al., 2013; Pradel, Hartzema, & Bush, 

2001). This knowledge is invaluable as children have autonomy in health decisions and are also 

often responsible for managing their own asthma (e.g., administering their own medication, 

noticing breathing challenges) (Pradel et al., 2001; Searle, Jago, Henderson, & Turner, 2017). 

Therefore, a better understanding of managing asthma triggers and preventing asthma 

exacerbations are needed from the perspectives of children with asthma, especially children from 

populations with asthma-related disparities. 

Two recent studies examined children’s perspectives for managing their asthma with 

Photovoice (Evans-Agnew, 2016; Gupta et al., 2013). Photovoice is a methodology that uses 

photography to “leverage local knowledge and expertise to empower community members to 

participate in research on issues of local concern” (Gupta et al., 2013, p. 2). Gupta et al. (2013) 

worked with urban adolescents from an inner-city high school in Chicago, Illinois and Evans-

Agnew worked with African American adolescents from high schools in Central and Southeast 

Seattle neighborhoods in King County, Washington. Both studies showed individual (e.g., social 

support, healthy lifestyle, and asthma self-management skills) and environmental factors (e.g., 
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outdoor air quality) influenced the child’s asthma management (Evans-Agnew, 2016; Gupta et 

al., 2013). However, Evans-Agnew (2016) also identified sociocultural (e.g., discrimination and 

socioeconomic status) and health care factors (e.g., provider-patient communication) that 

contribute to asthma management disparities. Additionally, Postma, Evans-Agnew, and Capouya 

(2015) used Photovoice to examine Mexican-American caregiver perspectives about asthma 

management. They found environmental factors, particularly indoor/outdoor air quality, was the 

most significant contributor to effective asthma management from the perspective of the 

caregivers of children with asthma in this community.  

To our knowledge, there has been limited published studies that have examined the 

perspectives on factors contributing to asthma control among children in Hawai‘i generally or 

specifically using Photovoice. A study by Kealoha and Kataoka-Yahiro (2017) examined cultural 

factors (e.g., cultural values, history, assimilation, acculturation) that influence Native Hawaiian 

parents’ perceptions and experiences with managing their child’s asthma by conducting four 

focus group sessions. Findings showed the lack of information, uncertainty of asthma 

exacerbations, prognosis, and complexity of asthma treatment affect the perceptions, knowledge, 

and coping skills among Native Hawaiian parents. A dissertation by Palakiko (2017) considered 

cultural practices by conducting interviews among Native Hawaiian parents for managing their 

child’s asthma. Palakiko (2017) found asthma management strategies included alternative 

practices including essential oils (e.g., eucalyptus or lavender), warm clothing to open the 

airways, and cold compresses to lower body temperatures and increase relaxation. Native 

Hawaiian parents were aware of cultural practices like la’au lapa‘au (herbal medicine) and 

lomilomi (traditional massage), but were rarely using this strategy because of their limited 

knowledge of how to properly use cultural practices for the management of asthma. However, 
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both Kealoha and Kataoka-Yahiro (2017) and Palakiko (2017) specifically focused on cultural 

factors, did not use Photovoice, and considered the perspective of the parent only.  

The objective of this study was to ascertain supports and barriers to managing childhood 

asthma in order to improve asthma-related outcomes (e.g., reducing acute exacerbations and ED 

utilization), from the perspective of children who reside from the Wai‘anae Coast. Specifically, 

engaged an existing group of student interns from the Wai‘anae Coast Comprehensive Health 

Center (WCCHC) School-based Health Clinics (SBHCs) internship program that were engaing 

in youth-related health topics. The Wai‘anae Coast, which includes the communites of Waiʻanae, 

Nānākuli, and Mākaha on the island of ‘Oahu was chosen as the central location given the 

disproportionate rate of asthma among youth in this area. Furthermore, in developing a 

partnership with WCCHC and the SBHCs at WCCHC, pediatric providers and research 

personnel have expressed a need for educational programs for students with asthma. 

Methods 

Study Design 

Photovoice is a form of community-based participatory research that is helpful for 

promoting transformative change (Wang, 1999; Wang & Burris, 1997). Photovoice empowers 

socially marginalized groups by allowing them to advocate and have a voice (Wang, 1999; Wang 

& Burris, 1997). Based on feminist and critical consciousness theories, as well as documentary 

photography, Photovoice uses photography to achieve three main goals: 1) record participant’s 

personal and community strengths and issues; 2) promote critical dialogue and knowledge of 

these issues; and 3) discuss these strengths and issues with key policymakers or stakeholders 

(Wang, 1999). 
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This Photovoice study used focused ethnography methods and a transformative approach. 

The study followed Wang’s (1999) suggested procedures for researchers to: 1) select and recruit 

a target audience of community leaders; 2) recruit Photovoice participants; 3) introduce the 

Photovoice methodology and facilitate group discussion; 4) obtain informed consent; 5) 

determine a theme for photos; 6) distribute cameras and review instruction; 7) provide time to 

take photos; 8) discuss and analyze photos; and 9) develop a plan for disseminating photos and 

findings with community leaders and members.  

Study Sample  

This Photovoice study used purposive sampling for recruiting participants. Purposeful 

sampling is a technique frequently used to effectively utilize limited resources to identify and 

select information-rich cases (Palinkas et al., 2015). Therefore, we identified and selected 

individuals that were particularly knowledgeable about or experienced with childhood asthma. 

Inclusion criteria included: 1) students in grades 6th to 12th grade who were a part of the WCCHC 

SBHCs internship program; and 2) students who self-reported as having asthma.  

Recruitment 

This study obtained approval by the UHM Institutional Review Board (IRB) and the 

WCCHC IRB. The Principal Investigator virtually attended an internship meeting to inform all 

student interns about the Photovoice study, including the study’s objective, procedures, and 

potential benefits and risks. Students who expressed interest were encouraged to participate in 

the Photovoice study. Informational packets (i.e., parental consent forms, children assent forms, 

Frequently Asked Questions sheet) were provided to all participating students (See Appendix B). 

Students submitted their completed informational packets to the two school-based health 

educators prior to the first session. Wang (1999) and Wang and Burris (1997) suggested 6-10 
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participants as an ideal Photovoice sample size for practical ease and having meaningful 

discussions. Therefore, recruitment closed after at least six completed informational packets 

were collected (Wang, 1999; Wang & Burris, 1997). 

The Photovoice group met once a week for four weeks between February and March 

2021 during the regular internship group meeting. Due to the COVID-19 pandemic, the 

Photovoice group met virtually via Zoom for 1.5 hours. This was felt to be an adequate amount 

of time to eliminate Zoom fatigue and to capture qualitative information from all student interns. 

Discussion sessions were audio-recorded by the Principal Investigator to keep track of themes. 

The Photovoice group chose community members, the WCCHC IRB, and the Community 

Advisory group as its target audience for the final dissemination showcase. 

Enrollment 

Each student received a digital camera that was equivalent to a total value of no more 

than $45 for their commitment and participation in this Photovoice study. The students received 

their camera once they submitted their completed informational packet. A $5 e-gift card to 

Jamba Juice was also provided for each individual session the students attended (maximum of 

$20).  

Participants 

The Photovoice group included three group facilitators (two school-based health 

educators and the Principal Investigator) and seven students. The school-based health educators 

assisted the Principal Investigator by facilitating the group discussions by mitigating power 

dynamics and creating a safe place for each student’s voice to be heard and valued. Of the seven 

students who contributed to the project over four weeks, there were a total of 19 photographs 
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taken. There were seven students who attended all four sessions, with all of them attending at 

least three sessions.  

The Photovoice group (n = 7) were predominantly female identifying (71%), were 

between the ages of 14-17 years (86%), and identified as being Native Hawaiian/Pacific Islander 

(100%) (See Appendix C). The Asthma Control Test (ACT) was administered to assess the 

student’s asthma severity and control (Nathan et al., 2004) (See Appendix D). The ACT has been 

validated and confirmed reliability for children aged 12 years and older (Schatz et al., 2006). 

Majority of the students had well-controlled asthma (71%), but all of them had missed school 

because of their asthma at least once a month pre-COVID. The Adolescent Asthma Quality of 

Life Questionnaire (AAQoL) was administered to collect information on six domains: 

symptoms, medications, physical activities, emotion, social interaction, and positive effects 

(Rutishauser, Sawyer, Bond, Coffey, & Bowes, 2001) (See Appendix E). This self-administered 

tool has been developed and validated for children aged 12-17 years with asthma. Students were 

somewhat bothered/bothered a bit by their asthma symptoms, hardly bothered by their asthma 

medications, and bothered some of the time with regard to physical activities and their daily life. 

The social interaction domain was unable to be reliably assessed due to the recent changes from 

the COVID-19 pandemic. The student’s asthma appeared to have a positive effect with their 

family, friends, and teachers because they were more helpful and understanding and even 

brought them closer as a family. Additionally, having asthma had a positive effect on the 

students themselves by motivating them to want to live a healthier lifestyle (e.g., not smoking).  

Orientation and Data Collection 

Table 4.1 outlines the details of each session. The first week covered background 

information on the Principal Investigator, study relevance and future implications, Photovoice 
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methodology, basic photography instruction, and photography ethics, power, and risks. The 

following questions were discussed among the Photovoice group to minimize any risks: 1) What 

is an acceptable way to approach someone to take his/her photo?; 2) Should someone take photos 

other people without their knowledge?; 3) When would you not want to have your picture 

taken?; 4) In what way can the students show respect for a person’s decision to be 

photographed?; 5) In what way can the students take photos that do not disclose the person’s 

identity?; 6) What is my purpose for taking the photo?; 7) Are they creating and using photos in 

a manner that will do no harm to persons appearing in the photos?; 8) Are they using photos in a 

way that fairly represents the real situation, subject identity, or physical location of the image?; 

9) Are they being respectful of the people, places, and things that they are photographing? In 

assuring confidentiality, students were instructed that all photos are for the purpose of this study 

and cannot be posted on their social media accounts or any social media account. Furthermore, 

there was emphasis on the importance of maintaining the students’ personal safety. Therefore, 

students were instructed to never do anything they would not normally do in order to take a 

picture.  

Table 4.1. Timeline of the Four Photovoice Sessions 

The students were provided with their own digital camera. However, given the virtual 

platform of this Photovoice study, students were also allowed to use their cellphones. The 

students were educated on the following research questions: 1) What makes it easy to breathe?; 

and 2) What makes it hard/difficult to breathe?. Over the following three weeks, the students 

collected data by taking photographs that responded to the prompts. Data also included the 

student’s written and verbal reflections on photographs and experiences. 

Analysis  
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Wang’s (1999) “Participatory Analysis” method was used for group analysis. The method 

is comprised of three steps: 1) selecting, 2) contextualizing, and 3) codifying. At the beginning of 

sessions 2 and 3, students selected two to four photographs that he or she had taken the previous 

week. The students and group facilitators uploaded each photograph to a password-protected 

Google application known as Jamboard. Each student contextualized their photographs, 

explained why the photograph was taken, and what the photograph represented. The Photovoice 

group collectively identified major themes (codifying) in the photographs and used the 

SHOWeD technique to discuss their significance. The mnemonic SHOWeD consists of five 

questions: S: What do you See here?; H: What is really Happening here?; O: How does this 

relate to Our lives?; W: Why does this situation, concern, or strength exist?; D: What can we Do 

about it?” (Wang, 1999). The group facilitators assured the analysis was a collective process and 

that the students agreed to all the final themes identified.  

Advocacy/Dissemination 

The Photovoice group discussed possible showcases at the start of the study to present the 

students’ powerful photographs, inform community members and community leaders of the 

students’ lived experiences, and highlight areas for positive change within their community. 

Following the data collection and analysis, the Photovoice group decided to share their results by 

disseminating their photographs to family members, community advisory board members, the 

WCCHC IRB, and Pediatricians at the WCCHC. Additionally, upon completion of the 

Photovoice study, the Photovoice group chose to further disseminate findings to the faculty and 

staff at the Department of Education (DOE), staff at the WCCHC SBHCs, health educators, staff 

and faculty of the Office of Public Health Studies, policymakers from the Department of Health, 

and other stakeholders in the community who are involved in lung health and/or chronic diseases 
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via a Zoom webinar. This second showcase was separate from the Photovoice study and sought 

to continue the advocacy efforts among the students. 

Rigor 

Methodological rigor (i.e., credibility, transferability, dependability, and confirmability) 

was upheld throughout this Photovoice study. Credibility, transferability, and dependability were 

all maintained by assuring group consensus when identifying agreed-upon themes. 

Methodological coherence and detailed descriptions of the setting, population, and methods were 

also utilized to maintain further rigor for credibility and transferability. Audio-recording of each 

session provides an audit trail that further supports the maintenance of transferability and 

confirmability. Furthermore, this study incorporated a prolonged engagement with the 

Photovoice group. The Principal Investigator built a relationship with the WCCHC school-based 

health educators for two years prior to the start of the Photovoice study.  

Results 

 Of the 19 photographs reviewed, there were a total of eight dominant themes identified 

that were agreed upon by the entire Photovoice group. The four support themes were: ‘Āina 

(land), safe haven, alternative remedies, communtiy support. The four barrier themes were 

various asthma triggers: physical activity, food/edibile, environmental, and emotional.  

Supports 

‘Āina. ‘Āina was identified by majority of the students as a factor that helps their asthma. 

Five of the students discussed that being outside has a calming effect, which helps their 

breathing. Students identified the beach, looking at the sky, hiking, or their backyard as places 

they go to for fresh air and de-stress. A student took a photograph titled, ‘Āina, Spirituality and 

Pilina: Spiritual Connection to ‘Āina Looking Back Towards Waiʻanae from Kaʻena, Salt Spray 
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(Figure 4.1), and highlighted the connection between spirituality and ‘āina with their asthma: 

“Through spiritual connection to ‘āina, I find that I breathe easier. Though it seems in some ways 

counterintuitive to go outside when you are having issues with asthma, in my case it makes 

perfect sense… and through this process and our group discussions, it seems that this is a fairly 

common sentiment. I find peace in being outside: at the beach, hiking. Often, I am not 

surrounded by too many people when I am out in nature, rather a group of people I am very 

closed to and feel safe with, meaning I breathe easier; it is also helpful that I am not confined, I 

can move about and not feel like things are crashing in on me, it feels free-- and the air itself 

feels free. Finally, is the spiritual layer of this mechanism, I am unable to succinctly describe it, 

and it would not do this sensation justice to do so… but there is something about being in ‘āina, 

being joined together with ‘āina that helps me become more at peace with the world around me, 

making it easier for me to deal with challenges that I face, such as anxiety and asthma.” 

Figure 4.1. Āina, Spirituality and Pilina: Spiritual Connection to ‘Āina Looking Back Towards 
Waiʻanae from Kaʻena, Salt Spray. The photograph shows the salt spray at Keawaula, which is 
thought to help those with asthma. 
 
 Safe haven. Three students discussed the importance of a sanctuary to help clear their 

minds and calm their body. The various safe havens discussed were not only specific locations 

like their bedroom, but also included pets and spiritual practices like meditation. One student 

shared a photograph of the bedroom (Figure 4.2), “I took a picture of my bed, not because my 

bed is what helps but more of what my bed represents which is comfort. When I have my asthma 

attacks, I always cry, I never knew why but I think it’s honestly because of fear, just the sudden 

impact of something is wrong. One moment I’m running with my friends like there’s no 

tomorrow then the next second, I can’t breathe, help. I’ve learned however from these moments 

that what helps me is having someone there while also giving me space because I am freaking 
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out. Having someone there gives me the security I need that if I get worse and just having that 

space to breathe helps me calm down and that I’m okay.” However, another student shared, 

“Meditation has been a huge thing for me lately because I know I need to take breaks and focus 

on myself more. When I’m meditating my mind is clear and my body is calm, so my asthma isn’t 

bothering me and I’m at peace in every aspect of myself. My asthma bothers me a lot, but once I 

meditate, I really don’t even think about it” (Figure 4.3). 

Figure 4.2. The photograph portrays the student’s bedroom, which represents their safe haven. 
 
Figure 4.3. The photograph portrays the student’s meditation practice, which represents their 
safe haven. 
 

Alternative remedies. The use of asthma medication and natural products were seen as 

important factors that improve their breathing. One student shared a photograph of a Melaleuca 

product known as Tough and Tender (Figure 4.4) saying, “Tough and Tender is a Melaleuca 

product. They use natural remedies in all of their products. My aunt has introduced Melaleuca 

to my family, and it has really help with my asthma. You can spray it on any surface, and you 

could even use it to clean your vegetables. I use it to clean my room and bathroom because it 

makes it easier to breath.” Another student photographed the use of a nebulizer and shared there 

are other medical instruments for asthma “that help combat it”, but the most effective medical 

instrument that improves their asthma is their nebulizer. 

Figure 4.4. The photograph portrays the Tough and Tender product that uses Melaleuca as an 
alternative remedy. 
 

Community support. The importance of community support was referenced by 

discussing how a strong supportive community could help asthma management when members 

are “motivated to fight to protect their children” (Figure 4.5). For example, there was a meeting 

with a local landfill/recycling center and the Nānākuli community. The company was claiming 
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the “dust has little to no helath impacts on the residents of Nānākuli, however, community 

memebers were skeptical.”  

Figure 4.5. The photograph portrays a supportive community at a local PVT expansion meeting. 
 
Barriers 

 Physical activity triggers. Two students discussed the impact of physical activity on 

triggering thier asthma. Both students shared the struggle they experience by feeling this 

“weight” and being “out of breath” when exercising, but wanting to participate in physical 

activities. For example, one student said, “I’m not sure if this sounds invalid but I’ve always 

struggled to keep up with normal exercising because of my asthma. I was always the last person 

to finish a lap or a simple exercise because I ran out of breath before I finished it or I had to use 

my inhaler in the middle of doing a workout which is so embarrassing in front of all of my 

classmates. I’ve always been embarrassed to work out in front of people because of my asthma, 

it’s better now because we can’t really be around other people [due to COVID]. So, I think that’s 

a win?” (Figure 4.6). Furthermore, another student shared about their competitive nature, but 

“get a constant slap back to reality when I have to stop because I’m already out of breath. My 

asthma has caused me to have a few attacks and has seemingly just slowed me down when I just 

want to run” (Figure 4.7). 

Figure 4.6. The photograph portrays the student’s running shoes, which represents their physical 
activity trigger. 
 
Figure 4.7. The photograph represents how physical activity triggers this student’s asthma. 
 
 Food/edible triggers. One student shared certrain foods negatively impacts their asthma. 

This student loves chocolate, but the dairy causes a “really tight feeling in my lungs, I’m not 

exactly sure of the reason. I enjoy eating it and honestly, I wish that it didn’t have as much of a 

negative effect on my health as it does.” 
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 Environmental triggers. The most significant trigger discussed among the students was 

various environmental factors that cause the students to have asthma attacks. The weather, dust, 

and types of invasive species were the most problematic. Students expressed that hot, dusty 

places (indoor or outdoor) make them feel like they are “suffocating” and “struggle to breathe.” 

However, one student mentioned that it is always hot in Nānākuli and the weather changes often. 

The student further stated, “It’s super hot outside of my house so I hate going outside because I 

know my asthma will flare up really bad. The day after it rains is always really bad because it’s 

so humid and the air is really thick and it gets really hard to breathe. That’s why I’d rather just 

stay in my room most of the time” (Figure 4.8). Additionally, there appeared to be a connection 

between asthma attacks after it rains from the invasive species located on the Waiʻanae Coast. 

For example one student said, “It is no secret that Hawaiʻi has a great deal of invasive species in 

the ocean, on the land, and in our minds...This is my mountain, Kamaileʻunu. You see all the 

grass and shrubs. None of that is native and after it rains, when these plants flourish and seed, 

especially the California and Guinea grass, my family notices an unpleasant increase in 

unpleasant asthma...and it makes sense, so much new growth (Figure 4.9). 

Figure 4.8. The photograph represents how the weather, particularly the heat in Nānākuli can 
increase asthma attacks. 
 
Figure 4.9. The photograph shows the invasive species of the California and Guinea grass 
located on the mountain of Kamaileʻunu in Wai‘anae.  
 
 Emotional. Two students shared how emotions like feeling anxious or being 

overwhelmed can make it more difficult to breathe. One student shared that “meetings and 

situations” where there are “put in a position of responsibility and am in public” makes their 

asthma worse. This student shared they love people, but “figuring out how to deal with them is a 

little challenging,” therefore adding to the emotional stress. Another student discussed the 
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importance of family stating, “When I think about my family and how far we’ve come- how far 

we’ve drifted, my breathing picks up, and I can feel myself spiraling. I love them with 

everything in me. It troubles me to know that perhaps they won’t always be there in the future” 

(Figure 4.10). 

Figure 4.10. The photograph shows the student’s family and the strong emotional connection the 
student shares with them. 
 

Discussion 

This study used Photovoice methodology to empower and engage students in research on 

positive and negative factors that affect their asthma. To our knowledge, this is the first 

Photovoice study that resulted in student-identified supports and barriers for asthma 

management. The study also provided a better understanding of the students’ experiences when 

managing their asthma symptoms, especially from the context in the state of Hawai‘i and with a 

strong Native Hawaiian cultural perspective. Findings support childhood asthma management is 

multifactorial and involve individual, environmental, and community aspects (Gandhi et al., 

2013; NAEPP, 2007).   

There were eight significant factors that were identified from the students’ photographs 

and group discussions. Students reported ‘āina, comforts where students would prefer spending 

their time (i.e., safe haven), alternative remedies, and a supportive community were all perceived 

as significant supports that helped control asthma symptoms. The majority of students felt the 

connection to ‘āina provided an overall sense of calmness and relaxation. The ocean was also 

identified as having healing qualities from the salt. This finding not only supports research 

suggesting ‘āina as a critical indicator of health, but also highlights the important role ‘āina has 

on improving pulmonary function among children with asthma (Keli‘iholokai et al., 2020). 

Students felt finding a safe haven, which could be a place, pet, or practice where they can be 
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alone and find comfort improved their breathing. These sources of comfort provide further 

evidence that relaxation techniques reduce stress and are associated with improvements in 

pulmonary function (Hampel et al., 2003; Long et al., 2011). It is well-known that medication 

adherence reduces asthma exacerbations (Baddar, Jayakrishnan, & Al-Rawas, 2014; NAEPP, 

2007). However, the use of natural products referenced by the students as an alternative or 

supplemental remedy for asthma treatment is less clear. Although, the utilization of plant-based 

products supports a recently published literature review that found all-natural products not only 

improved asthma symptoms, but its effectiveness was comparable to prescription asthma 

medications (Amaral-Machado et al., 2020). Furthermore, students reported the importance of 

community involvement and support in addressing childhood asthma. Engaging community 

members in the planning and implementation process of public health efforts has been shown to 

be invaluable when addressing community needs (Peterson et al., 2006).  

There were four well-known triggers that were perceived to negatively impact asthma 

symptoms. These asthma triggers included strenuous exercise, diet, environmental triggers (e.g., 

dust and hotter temperatures), and emotional stressors. Contrary to findings from Gupta et al. 

(2013), these students reported their asthma was perceived as a barrier in participating in sports 

and recreational activities. Students also recognized specific foods, specifically chocolate, trigger 

asthma symptoms. This finding is consistent with studies that found diets high in dairy and 

sweets resulted in poorer pulmonary function and greater asthma symptoms (Han et al., 2015; 

Szentpeterv et al., 2017). Dust and plant allergens are well-established environmental triggers, 

but the negative impacts on pulmonary function with increases in the ambient temperature is less 

reported. However, two recent studies have shown similar findings that hotter ambient 
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temperatures are more likely to cause asthma exacerbations among children (Li et al., 2014; 

Shoraka, Soodejani, Abobakri, & Khanjani, 2019). 

Challenges and Limitations 

The major challenge experienced was that this study was conducted during the COVID-

19 pandemic. Modifications to the entire study were made to meet the COVID-19 policy 

guidelines. For example, sessions were held virtually via Zoom and were shortened to account 

for Zoom fatigue. Time delays also occurred at the start of the COVID-19 pandemic when the 

entire State of Hawai‘i was in a lockdown. Additionally, the timeline of the student 

dissemination showcase was hurried and not all community members or other stakeholders who 

were invited were able to attend either of the two showcases. However, community members and 

other stakeholders in attendance encouraged students to continue their advocacy efforts by 

sharing their photographs in future showcase opportunities. 

This study was not without any limitations. This study used purposive sampling, which 

does not provide a sample that is representative of the population with asthma in the state or in 

this community. Student interns from the WCCHC internship program may be more aware of 

and/or interested in health topics than other students. However, this bias is not expected to 

impact the validity of the results for much of this community. The study’s processes may be 

transferable to other settings and populations based on the Photovoice methodology, but the 

findings may not be generalizable and might be specific to factors found within this community 

(e.g., cultural beliefs, types of invasive species, and hotter outdoor temperatures). The intent of 

this Photovoice study was to gather data from a small number of students from the Waiʻanae 

Coast on their perspectives on factors that affect their asthma. The Wai‘anae Coast is unique in 

its geographic location, racial/ethnic makeup, and the social, political, and economic challenges 
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this community experiences (Kupau, 2017). Therefore, an exploratorive study like this study is 

important to find culturally grounded interventions that address the asthma needs of children in 

this community. This study was also limited to the number of Photovoice sessions with a total of 

four sessions. There were only two sessions for students to share photographs and collectively 

identify key themes. Findings may have resulted in different themes and subthemes if students 

were allotted more time to answer the research questions. Therefore, future research should 

expand on this study by including more Photovoice sessions, students who reside from the 

Wai‘anae Coast who are not a part of the internship program, and potentially be conducted in-

person.  

Implications for Schools and School Health Services 

 This study provided a better understanding of the factors that help or trigger asthma 

management among students from the Wai‘anae Coast. The experiences shared by this 

Photovoice Group establishes a foundation for pediatric providers, school-based health 

educators, and public health researchers. Asthma education needs to be provided to not only 

students with asthma, but to the faculty and personnel at the schools. Teachers and staff should 

collaborate with students to determine a balance between classroom requirements and the 

student’s needs. Identifying when a student needs a break to be alone and encourage the use of 

supports that improve asthma symptoms (e.g., ‘āina, safe haven, alternative remedies) may be 

effective in reducing asthma-related outcomes. Additionally, educating students that the SBHCs 

and school-based health educators are possible safe havens on campus.  

The majority of students emphasized the important role ‘āina plays in their asthma 

management. Even though it is not realistic for students to go to the beach while at school, there 

should be an opportunity for students to participate in more indigenous learning practices that 
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foster ‘āina connection. For example, aquaponics systems and community gardens are ways 

students can connect with ‘āina and have shown positive health outcomes (Beebe et al., 2020; 

Ohly et al., 2016; Ozer, 2007; Wells et al., 2018). 

 This Photovoice study represents a small step toward transformative change in reducing 

asthma-related outcomes among students with asthma. However, continued efforts are needed to 

create Policy-level changes. A community-academic asthma group that includes the WCCHC, 

students with asthma, community board members, and faculty at the schools may be effective in 

meeting the needs of the community. Furthermore, partnerships with state-level representatives, 

public health organizations, and community-based organizations could help in identifying 

resources to implement asthma education programs for the Wai‘anae Coast community.  

Conclusion 

Youth from the Wai‘anae Coast continue to have disproportionate rates of asthma and 

poorer asthma-related outcomes. Photovoice was effective in students identifying various factors 

that positively and negatively affected their asthma management. It is imperative efforts are 

made to develop asthma education programs that are tailored to these specific factors that were 

perceived to influence asthma symptoms and pulmonary function. Future research is needed to 

further expand on the key themes identified in this study as well as continued advocacy efforts 

among students to improve asthma-related outcomes in this community. 

Acknowledgements 

This Photovoice study would not be possible without the support of the WCCHC, the 

WCCHC School-based health educators, and the unnamed student interns of the WCCHC 

Photovoice Group. 

  



 

 

88

Table 4.1. Timeline of the Four Photovoice Sessions 

Session Activities Outcomes 

1: Orientation meeting • Answer demographic 
questionnaire and all 
survey tools 

• Introduce research 
questions for study 

• Discuss Photovoice 
methods 

• Distribute cameras, 
journals, timelines, and 
guidelines for photo-taking 

• Provide instructions 
regarding ethical camera 
use 

• Introduce SHOWeD 
mnemonic for writing 
narratives/captions 

• Increase understanding 
among students about the 
prompts for taking photos 

• Increase knowledge and 
skills related to using a 
camera and tracking 
photos taken based on the 
prompts 

 

2: Review of photographs 
that represent supports and 
barriers 

• Upload photographs to 
Jamboard 

• Instruct students in 
selecting 1-2 photos taken 

• Instruct students to share 
selected photos using the 
SHOWeD mnemonic for 
creating narratives/captions 

• Collectively identify the 
most significant supports 
and barriers among photos 
shared 

• Discuss potential audience 
for final session 

• Identification of themes  
• Identification of potential 

audience members for 
final session  

3: Dissemination product 
 

• Encourage and assist 
students in completing their 
dissemination product 

• Further discuss audience 
for final session 

• Complete dissemination 
product  

• Finalize audience for final 
session 

4: Dissemination of findings 
to stakeholders 

• Facilitate presentation of 
dissemination product by 
students 

• Present findings to 
stakeholders 
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Figure 4.1. ‘Āina, Spirituality and Pilina: Spiritual Connection to ‘Āina Looking Back Towards 
Waiʻanae from Kaʻena, Salt Spray. The photograph shows the salt spray at Keawaula, which is 
thought to help those with asthma. 
 

 

SOURCE: Youth photographer, age 15. 
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Figure 4.2. The photograph portrays the student’s bedroom, which represents their safe haven. 
 

 
 

SOURCE: Youth photographer, age 14. 
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Figure 4.3. The photograph portrays the student’s meditation practice, which represents their 
safe haven. 
 

 
 

SOURCE: Youth photographer, age 15. 
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Figure 4.4. The photograph portrays the Tough and Tender product that uses Melaleuca as an 
alternative remedy. 
 

 
 

SOURCE: Youth photographer, age 17. 
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Figure 4.5. The photograph portrays a supportive community at a local PVT expansion meeting. 
 

 
 

SOURCE: Youth photographer, age 15. 
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Figure 4.6. The photograph portrays the student’s running shoes, which represents their physical 
activity trigger. 
 

 

SOURCE: Youth photographer, age 14. 
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Figure 4.7. The photograph represents how physical activity triggers this student’s asthma. 
 

 
 
SOURCE: Youth photographer, age 15. 
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Figure 4.8. The photograph represents how the weather, particularly the heat in Nānākuli can 
increase asthma attacks. 
 

 
 
SOURCE: Youth photographer, age 15. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

97

Figure 4.9. The photograph shows the invasive species of the California and Guinea grass 
located on the mountain of Kamaileʻunu in Wai‘anae.  
 

 
 

SOURCE: Youth photographer, age 15. 
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Figure 4.10. The photograph shows the student’s family and the strong emotional connection the 
student shares with them. 
 

 

SOURCE: Youth photographer, age 17. 
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CHAPTER 5 

CONCLUSION 

This dissertation focused on understanding the current landscape of asthma health and 

provide evidence for developing asthma education programs to improve asthma-related health 

outcomes among children in Hawai‘i. The overall findings of this dissertation confirm the largest 

cumulative cost burden for potentially preventable ED visits are among Native Hawaiian 

children. It is important that effective interventions, particularly school-based asthma education 

programs are not only developed, but also implemented to improve asthma-related health 

outcomes for Hawai‘i’s youth. School-based asthma education programs should be culturally 

grounded to address the asthma needs of our youth. Furthermore, children from the Wai‘anae 

Coast are able to provide creative recommendations that target the specific strengths and 

challenges they perceive as critical for asthma management. This chapter summarizes the 

findings from the three dissertation studies, offers direction for public health policy and practice, 

and provides areas for future research. 

Summary of Findings 

In the first study, a secondary data analysis was conducted of the Hawai‘i Health Infor-

mation Corporation (HHIC) ED data from January 2015 through December 2016. The study 

estimated whether the total direct ED visit cost and the average number of ED visits for asthma-

related services among children differed across each major race/ethnicity in Hawai‘i. This study 

confirmed findings that a large cost burden for potentially preventable ED visits are among 

Native Hawaiian children. However, the cost per ED visit did not significantly differ by 

race/ethnicity. Additionally, the cost burden from these potentially preventable ED visits 

significantly impacted children aged 10-13 years and those with Medicaid. Findings highlight the 
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need for reducing the economic burden among Native Hawaiian families who already experience 

social and other health disparities. Findings also suggest adolescents and children with Medicaid 

coverage should be populations of particular interest when developing initiatives that target 

childhood asthma in Hawai‘i. Furthermore, findings provide evidence for developing asthma 

education programs for children, especially those of Native Hawaiian ancestry, to improve 

asthma-related health outcomes. 

In the second study, the systematic literature review found school-based asthma 

education programs are generally associated with reductions in hospitalizations, ED visits, and 

urgent care visits. Interventions should include and encourage participation from the child with 

asthma, their family, their school, and their medical provider. It may also be critical that the 

asthma education curriculum be tailored so that it is culturally appropriate to the social and 

cultural characteristics of the target population. School-based asthma education programs should 

be implemented as an effective intervention that can alleviate the cost burden by families and 

insurance payers. However, a gap remains in determining the most appropriate and financially 

feasible school-based asthma education program that improves asthma management among 

children in Hawai‘i. 

The third study identified four significant supports and four significant barriers in 

affecting asthma management from the perspective of children from the Wai‘anae Coast. 

Findings support childhood asthma management is multifactorial and involve individual, 

environmental, and community factors. Positive factors that improve asthma management 

include connection to ‘āina, safe havens, alternative remedies, and a strong supportive 

community. However, negative factors including physical activity, food, environmental, and 

emotional triggers exacerbate asthma-related outcomes. Findings provide additional evidence 
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that asthma education programs need to take a collaborative approach that includes the child with 

asthma and school faculty and personnel. Culturally tailored asthma education programs that 

address the specific factors perceived by students as significant are important and necessary to 

improve asthma-related health outcomes 

Implications for Public Health Policy and Practice 

Childhood asthma has socio-economic implications affecting a child’s health, academic 

achievement, social interaction, and a society’s economy. Based on dissertation findings, there 

are several recommendations for public health policy and practice. Potentially preventable ED 

visits for childhood asthma places a substantial cost burden for families and public insurance 

payers in Hawai‘i. Public health policies should identify and allocate resources that focus on 

improving asthma management and decrease the economic burden of asthma. Therefore, local 

government and state officials, researchers, health care professionals, community members, and  

directors of health insurance providers need to collaborate and focus advocacy efforts that 

promote initiatives for improving lung health among Hawai‘i’s children. Specifically, advocacy 

strategies should support school-based asthma education programs as an effective and cost-

saving alternative to usual care by primary care physicians.  

Currently, there are different initiatives underway that focus on improving the asthma-

related health outcomes for children in Hawai‘i (Uchima & Grennon, 2018). The Department of 

Health’s (DOH) Public Health Nursing Branch formed an Asthma Advisory Council to help 

identify and address issues related to asthma in the schools. The Council consists of health care 

professionals (e.g., pediatricians) and local organizations (e.g., DOH Chronic Disease 

Management Branch and the American Lung Association). The American Lung Association has 

programs that provide asthma self-management education for caregivers or parents of children 
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with asthma. The Hawai‘i Public Health Institute, Hawai‘i Primary Care Association, and local 

community health centers have partnered to support efforts in quality improvement activities and 

system-level linkages regarding asthma. Through this partnership, three school-based health 

clinics (Waianae High School, Waianae Intermediate School, and Ko‘olauloa at Kahuku High 

and Intermediate School) were developed and are successfully treating students for various 

medical conditions which include asthma (Uchima & Grennon, 2018). Furthermore, the DOE 

and DOH partnered with the UHM Nursing school in a program called Hawai‘i Keiki. The 

Hawai‘i Keiki program provides screening, direct health services, and guarantee continuity of 

care for students with chronic conditions like asthma (UHM, 2021). There may be a synergistic 

effect if these organizations and partnerships work together and combine these current initiatives 

in Hawai‘i. This collaboration may increase the acceptability, implementation, and sustainability 

of school-based asthma education programs for high-risk communities (e.g., Wai‘anae Coast) 

and populations (e.g., Native Hawaiian children) who experience the greatest burden in asthma-

related outcomes. 

Public health interventions should foster relationships among the child with asthma, their 

family, physician, school faculty and personnel, and community members. School-based asthma 

education programs that only involve the child alone, may not be enough to improve asthma 

management and reduce hospitalizations, urgent care, and ED visits. This is consistent with other 

chronic disease research including childhood obesity that family involvement is a critical 

intervention component for the effectiveness of school-based obesity interventions (Khambalia, 

Dickinson, Hardy, Gill, & Baur, 2012; Sharma, 2011). Furthermore, given the heterogeneity of 

school-based asthma education programs, there is no one-size-fits-all program that can be 

implemented for all children in the US. In Hawai‘i, each community has their own unique 
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cultural and geographical needs, which should be addressed when adapting school-based asthma 

education programs. Therefore, program materials should include the perspectives of the 

children with asthma who reside in those communities to address their specific asthma needs.  

Future Research 

Study 1 did not include a comprehensive cost analysis of all direct and indirect costs of 

childhood asthma. Future cost studies examining the cost burden of childhood asthma in Hawai‘i 

should include more detailed information from hospitalizations and outpatient data as well as 

productivity losses from missed school days among children and workdays among 

parents/caregivers. As noted in Study 2, there a great deal of variability among the included 

school-based asthma education programs. Future research should identify which components of a 

school-based asthma education program are associated with consistent improvements in acute 

health care utilization. Additional research should also determine the effectiveness of culturally 

tailored school-based asthma education programs for Native Hawaiian children. As shown in 

Study 3, children are able to identify significant factors that impact asthma management using 

Photovoice. Their unique perspective is critical for developing a culturally grounded school-

based asthma education program for children from the Wai‘anae Coast. Further research should 

expand on Study 3 by including more sessions, more students from the Wai‘anae Coast, and be 

conducted in-person. There needs to be more research conducted that incorporates the 

recommendations found from this dissertation and the current landscape of evidence 

emphasizing childhood asthma as a public health problem. Transformative change is needed to 

successfully implement school-based asthma education programs that will ultimately lead to 

improved asthma-related health outcomes for children in Hawai‘i. 
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APPENDIX A: ICD-9 & ICD-10 CODES FOR COMORBIDITIES 
 

Comorbidity ICD-9 ICD-10 
Obesity 2780 (except for 27803) 

6491 
79391 
V853 
V854 
V8554 

E6601 E6609 E661 E668 
E669   O99210 O99211 
O99212 O99213 O99214 
O99215  
R939  
Z6830 Z6831 Z6832 Z6833 
Z6834 Z6835 Z6836  Z6837 
Z6838 Z6839 Z6841 Z6842 
Z6843 Z6844 Z6845 Z6854  

Rhinitis/Sinusitis 4778 
4779 

J302 
J309 

GERD 53081 
53011 

K21 

Allergic bronchopulmonary 
aspergillosis 

5186 B4481 

Obstructive sleep apnea 32723 G4733 
Stress/Depression 296 (except for 29680) 

308 
309 

F43 
F32 
F33 
F34 
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APPENDIX B: INFORMATIONAL PACKET FOR STUDENTS  
 

 
  

 
 
  
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
 

 

 
 

  

 

STUDY 
FAQ 
Contact: 

Olivia Uchima 

ouchima@hawaii.edu 

(808)–927-0390 

Aloha e! 
 
Mahalo nui for your child’s kōkua in this project. We want this to be a 
positive and fun experience for your child. Below is a brief overview 
of what to expect if your child decides to be a part of this project. 
 

Q: What is this study about? 
A: We wanted to ask students who have asthma to share their mana‘o (ideas) on factors that make it easier 
or harder for your child to manage their asthma in their home, school, and community by using a research 
method known as Photovoice. 

 
Q: What is Photovoice? 
A: Photovoice is a creative method that highlights strengths and concerns by taking photos and talking story 
with their friends.  

 
Q: How long is this study?  

A: There will be a total of four (4) sessions. We will meet once a week for one month during your child’s 
internship program time. The last session will be a presentation of their work with your child’s friends, family, 
and/or community members. Due to COVID-19, all sessions will take place via Zoom, and children should 
have sufficient internet access available at home. Internet access will not be provided by the program. 
 
Q: Who will be at each session? 

A: Your child will be with at least 9 other students who are also interested in this study, Olivia Uchima 
(student researcher), Malia Agustin (school-based health educator), and Blane Garcia (school-based health 
educator).  
 

Q: Why should I participate in this study? 
A: The results will help increase awareness about asthma. It will also help researchers and educators in the 
Wai‘anae community create an asthma education program for students with asthma.  

 
Q: What will my child receive for their participation?  
A: A $5 e-gift card will be provided for each session attended. Your child will also receive a digital camera 
(worth no more than $45) as a thank you for their time and commitment to this study. 

 
Q: Will any of my information and photos be seen by other people? 

A: Your child’s privacy is our main concern. We will not collect identifying information and we will discourage 
students from disclosing private and personal information. Your child’s information will not be shared outside 

this research. Only very specific and limited people within the team will be able to see the photos and notes of 
the group discussion that takes place at each session. We will make sure to keep what is shared in this study 
confidential. Note: We will ask the students to respect each other and keep the discussion confidential. 

However, we cannot guarantee that all students will respect this request.  
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APPENDIX B: INFORMATIONAL PACKET FOR STUDENTS  
 

Parent/Guardian Consent for their Child to Participate in a Research Project 
Olivia Uchima, Principal Investigator 

Project Title: Ask the Keiki: Perceived Factors that Affect Asthma among Children from 
Wai‘anae Using Photovoice 

 
Why is this study being done?  
The purpose of this research project is to identify supports and barriers that affect asthma management in 
youth. This project is also being done for Olivia Uchima to get her PhD in Public Health at the University 
of Hawai‘i at Mānoa.  
 
What is this study about? 

Your child will participate in Photovoice, a photo technique used to understand your community's 
experiences of asthma. Your child will be given a questionnaire that asks about your child’s age, gender, 
race/ethnicity, thoughts about their asthma, and asthma severity. Your child will also be asked to take 
photographs of things that make it easier or harder to manage their asthma. Students will take 
photographs and write their thoughts about each photograph. The project will be over a total of four (4) 
sessions. Your child will also present their photographs to peers in their internship program.  
 
Your child will receive a digital camera, worth no more than $45, as a token of appreciation for their time 
and effort in this project. The digital camera will not be replaced if lost. A $5 e-gift card will also be 
provided at each session for their attendance. 
 

Who can be in the study? 

We are asking your permission for your child to participate in this project because your child is currently 
enrolled in the internship program at the Wai‘anae Coast Comprehensive Health Center School Based 
Health Center and has asthma.  
 

Taking part in this study is your choice. You can choose to allow or not allow your child to take part in 
this study. I also will ask your child to agree to participate in this project. You or your child can change 
your mind at any time. If you or your child stop being in the study, there will be no penalty or loss to you. 
 

What are the benefits and risks of taking part in this study?  

Your child may become more active in your community through the use of photographs and may meet 
others for social support. The results of this project might help me, your community, and researchers 
identify areas of importance when creating a school-based asthma education program.  
 
Your child may become uncomfortable or stressed by sharing any photos taken and sharing their thoughts 
and perspectives. To reduce this risk, there will be a safe environment before starting the project by 
creating agreed upon guidelines that supports respect for everyone. To respect everyone participating, we 
will ask that the discussion and photos remain confidential. If we find that your child has posted any 
photos from this project on social media, he/she may be asked to leave the project, and you will not be 
able to keep the camera. For your child’s safety, we may also ask your child to stop participating in the 
project if we find that participating causes your child serious mental or emotional distress. It is good to 
remember that despite efforts of confidentiality, there is always the chance that somebody may recognize 
your child in the photographs. Participation may also involve the possibility of unforeseeable risks. 
 

Is there anything else? 
By signing this form, you agree to have your child participate in this Photovoice project by doing the 
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following activities: 
• Attend 4 sessions. 
• Stay for the full session duration (2:30pm to 4:30pm). 
• Take full responsibility for maintaining and protecting a digital camera. 
• Take pictures of things that make it easier or harder breathe. 
• Discuss pictures with others in the group. 
• Share photos at a Zoom presentation. 
• Follow project rules and guidelines. 

 

What will be done with the findings?  

• Community presentations  
• Training on the use of Photovoice  
• Creation of posters and awareness/educational materials  
• Potential publication  

 

Privacy and Confidentiality 

Any information that is collected for this study will remain confidential and will be disclosed only with 
your permission. All study data will be secured on a password protected computer. Only the research team 
will have access to the files.   
 
Other agencies that have legal permission have the right to review research records. The Wai‘anae 
Comprehensive Health Center Institutional Review Board, University of Hawai‘i Human Studies 
Program, and the Department of Education have the right to review research records for this study. 
 
Questions 
You can ask questions any time. You can talk to me by calling me at 808-927-0390. I can also come to 
your school to answer questions in person. If you have any questions about your rights as a research 
participant, you can contact the Wai‘anae Coast Comprehensive Health Center Research Coordinator 
Rachelle Enos at 808-697d3524.  
 
Keep a copy of this form for your records and reference.  
 
Signature(s) for Consent 
I give permission for my child to join the research project. Remember, your participation is completely 
voluntary. Signing this paper means that you have read this and that you want your child to be in the 
research project. This is your decision! It is OK if you don’t sign the paper or if you change your mind 
later. 
 
All Zoom meetings will be audio-recorded. Do you provide permission that your child can participate in 
this research project and be audio-recorded? 
 
 
Yes ___ No ___ 

Name of Parent/Guardian (Print): ___________________________________ 
 
Parent/Guardian's Signature: __________________________  Date: __________ 
 
Name of Child (Print): ______________________________________________ 
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Assent to Participate in a Research Project - 10- 18 years of age 
Olivia Uchima, Principal Investigator 

Project Title: Ask the Keiki: Perceived Factors that Affect Asthma among Children from 
Wai‘anae Using Photovoice  

 
Research Assent Form 

 
Hi! My name is Olivia Uchima and I am inviting you to participate in my research study. I am a 
graduate student at the University of Hawai’i at Mānoa, in the Office of Public Health Studies. In 
order to graduate with my PhD degree, I am doing this research project to learn about what 6th to 
12th grade students with asthma from Wai‘anae feel are important things that help make it easier 
or harder to breathe. 
 
What is a research study? 
Research studies help us learn new things. We can test new ideas. First, we ask a question. Then we try to 
find the answer.   
 
If you decide to be part of this research, you will be asked to: 

• Participate in a Photovoice project, a photo technique used to understand your community's 
experiences of asthma. 

• Answer questions about your age, gender, race/ethnicity, thoughts about your asthma, and asthma 
severity. 

• Take pictures of things that are important to you that make it easier or harder to live with asthma. 
• Meet with other students for four (4) sessions. 
• Meet during your internship program time which is every week for 4 weeks. 
• Stay for the entire class period which is from 2:30pm – 4:30pm. 
• Present your photos via Zoom with peers or outside community members. 

 
You will be provided with a $5 e-gift card at each session attended. 
You will be provided with a digital camera worth no more than $45 to take photos. 
You will be able to keep your digital camera as a thank you gift for your time and participation in this 
research project. If lost, this digital camera will not be replaced.  
 
Could bad things happen if I join this research? 
You might not feel comfortable with sharing your photos that were taken or sharing your thoughts about 
asthma. To reduce this risk, we will create a safe environment before starting the project with everyone 
that supports respect for everyone. To respect everyone participating, we will ask that the discussion and 
photos remain confidential.  
If we find that you have posted any photos from this project on social media, you may be asked to leave 
the project, and you will not be able to keep the camera. For your safety, we may also ask you to stop 
participating in the project if we find that participating causes you serious mental or emotional distress. It 
is good to remember that despite efforts of confidentiality, there is always the chance that somebody may 
recognize you in the photographs. Participation may also involve the possibility of unforeseeable risks. 
 
You do not have to participate in all the parts of the research, if you start feeling uncomfortable. You can 
stop at any time.  
 
What else should I know about this research? 
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All of the photos that you take as a part of the photovoice project are yours. You have full ownership of 
the photos and have the right to decide which ones will be used for public display. With your permission, 
some of your photos will be used for this project. Your name will never be used other than during 
discussions unless you wish to use your first name or a fake name. At any time, you may ask to not use 
any specific photograph(s) or story. If you wish to participate in the project and do not want your photos 
or stories used for research, you may do so. You may also stop being in the project at any time and there 
will be no negative consequences.  
 
You can ask questions any time. You can talk to me by calling me at 808-927-0390. I can also come to 
your school to answer questions in person. If you have any questions about your rights as a research 
participant, you can contact the Wai‘anae Coast Comprehensive Health Center Research Coordinator 
Rachelle Enos at 808-697d3524.  
 
Keep this copy of this form for your records and reference. 
 
Is there anything else? 
By signing this form, you agree to participate in this Photovoice project by doing the following activities: 

• Attend 4 sessions. 
• Stay for the full session duration (2:30pm to 4:30pm). 
• Take full responsibility for maintaining and protecting a digital camera. 
• Take pictures of things that make it easier or harder to breathe. 
• Discuss your pictures with others in the group. 
• Share your photos at a virtual Zoom presentation. 
• Follow project rules and guidelines. 

 
What will be done with the findings?  

• Community presentations  
• Training on the use of Photovoice  
• Creation of posters and awareness/educational materials  
• Potential publication  

 
Remember, your participation is completely voluntary. Signing this paper means that you have read this 
and that you want to be in the project. This is your decision! It is OK if you don’t sign the paper or if you 
change your mind later. 
 
All Zoom meetings will be audio-recorded. Do you provide permission that you will participate in this 
research project and are ok with being audio-recorded? 
 
Yes ___ No ___ 
 
 

Name of Participant _______________________________________________ 
 
 
Signature of Researcher _____________________________________________ 
 

___________                                                         _____________ 
Date                                                                    Time       
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APPENDIX B: INFORMATIONAL PACKET FOR STUDENTS  
 
Project Description – Activities and Time Commitment for Parents/Caregivers 
 
If your child participates in this project, listed below is what your child and I will do. The 
project will take a total of 4 sessions during their internship program time. The sessions 
will be held once a week for 4 weeks via Zoom. Each session, I will spend 2 hours with 
the students who have parent consent. The school-based health educators will also be 
present at each session for support. 
 
Session 1: Orientation Meeting 
 

• Answer questions about your child’s age, gender, race/ethnicity, thoughts about 
their asthma, and asthma severity 
 

• Introduction of the Photovoice Project and Research Team 
• What is Photovoice? 
• Goals of Photovoice Project 
• Camera Training: Use, Power, & Ethical Issues 

 
• Tasks for Next Sessions 

• Students will take photographs that show what helps their asthma and 
what makes it hard to manage their asthma 
 

Session 2: What makes it easy and hard/difficult for your child to breathe?  
 

• Reflection and discussion of barriers for asthma management  
• Selecting photographs for Photovoice Project 
• Discussing and sharing photographs with the group 
• Writing stories that explain the selected photographs  

 
Session 3: Finalizing Photovoice Project 

• Completing Photovoice Project for the last session 
• Finishing group discussions and written stories for selected photographs that 

reflect barriers and supports for asthma management  
 

Session 4: Celebration and Review of Photographs 
 

• With permission from your child, students could potentially present their Photovoice 
Project virtually via Zoom to peers, other community members, and the research team. 
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APPENDIX C: DEMOGRAPHIC QUESTIONNAIRE 
 
The following questions 1-5 are asking information about you and the information you 
provide will be kept confidential. 
 
1) How old are you? 

a. 11 
b. 12 
c. 13 
d. 14 
e. 15 
f. 16 
g. 17 
h. 18 

 
2) What is your gender? 

a. Female 

b. Male 

c. Other 
 
3) What are your ethnicities (select all that apply)?  

a. Native Hawaiian    
b. Samoan 
c. Micronesian 
d. Other Pacific Islander 
e. Filipino 
f. Asian – Chinese, Japanese, Korean, Southeast Asian 
g. White 
h. Portuguese 
i. Puerto Rican 
j. Latino 
k. African American 
l. Native American or Alaska Native 
m. Other______________________________ 

 
4) Have you ever been told that you have asthma? 

a. Yes 
b. No 

 
5) Has a doctor ever told you that you are supposed to take medicine or medicines for your 

asthma? 
a. Yes 
b. No 

 
6) Have you taken your asthma medicine or medicines in the last year? 

a. Yes 
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b. No 
 
7) How often do you take your asthma medicine or medicines? 

a. Once a day 
b. Once a week 
c. Once a month 
d. Never 

 
8) How often do you have a hard time breathing?  

a. Several times a day 
b. Once a day 
c. Once a week 
d. Once a month 
e. I breath fine 

 
9) Pre-COVID, how many times a month did you missed school because of your asthma? 

a. 1 
b. 2 
c. 3 
d. 4+ 
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APPENDIX D: ASTHMA CONTROL TEST 
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APPENDIX E: ADOLESCENT ASTHMA QUALITY OF LIFE QUESTIONNAIRE  

 

 

 
  

This questionnaire asks about your asthma symptoms and how asthma affects your daily life and well- being. 

There are no right or wrong answers. Answer each question by thinking about the last two weeks. Choose 
the answer that is best for you and tick the appropriate box. 

In the last two weeks: 

1. How bothered have you been by wheezing? 
 

extremely 
bothered 

very 
bothered 

quite 
bothered 

somewhat 
bothered 

bothered 
a bit 

hardly 
bothered 

not bothered 
at all 

□ □ □ □ □ □ □ 
1 2 3 4 5 6 7 

 
 

2. How often have you been short of breath? 

all of most of quite some of once in hardly any none 

the time the time often the time a while of the time of the time 

□ □ □ □ □ □ □ 
1 2 3 4 5 6 7 

 
3. How bothered have you been by coughing? 

 

extremely 
bothered 

very 
bothered 

quite 
bothered 

somewhat 
bothered 

bothered 
a bit 

hardly 
bothered 

not bothered 
at all 

□ □ □ □ □ □ □ 
1 2 3 4 5 6 7 

 
 

4. How often have you had difficulty taking a deep breath? 

all of most of quite some of once in hardly any none 

the time the time often the time a while of the time of the time 

□ □ □ □ □ □ □ 
1 2 3 4 5 6 7 

 
5. How often did you feel tightness in your chest? 

 

all of 
the time 

most of 
the time 

quite 
often 

some of 
the time 

once in 
a while 

hardly any 
of the time 

none 
of the time 

□ □ □ □ □ □ □ 
1 2 3 4 5 6 7 

 
 

A. We are interested in your symptoms of asthma: 
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