INTRODUCTION 
Asthma is a chronic disease and a widespread public health problem among children. In the United States (US), the childhood asthma prevalence was 8.4% and the rate for children’s asthma attacks was 51.6% in 2017 [1]. Moreover, the rates for children’s hospitalizations for Emergency Department visits were reported to be 10.7 and 74.3 per 10,000 population in 2016, respectively [1]. Children are among the populations most vulnerable to poor indoor air quality (IAQ) [2, 3]. In particular, childhood asthma rates are high among minority population residing in low-income communities and low-educated families, thereby facing environmental injustice [4]. Deprived communities are more likely to worsen existing medical conditions and live in poorer-quality environments experiencing higher air pollutant levels [5]. Exposure to air pollution is derived from both indoor and outdoor air pollutants. 'e health risks from exposure to indoor air pollution are known to be higher than those related to outdoor air pollution [2]. 'e IAQ is influenced by a mixture of pollutants from indoor (i.e., cooking, airborne Hindawi Journal of Environmental and Public Health Volume 2020, Article ID 6042146, 9 pages https://doi.org/10.1155/2020/6042146 suspended particles, and smoking) and outdoor (i.e., vehicular traffic and industrial) activities, as well as the building-related factors (ventilation and emissions from building materials) [3]. Biological particles, such as bacteria, fungi, and pollen, and cockroach allergens, are also associated with causing asthma or exacerbating the condition [3, 6–8]. Chemicals affecting IAQ contain carbon monoxide (CO), ozone (O3), radon, volatile organic compounds (VOCs), and ultrafine particulate matter (PM2.5). Among them, exposure to PM2.5 has become a major concern in public health. PM2.5 penetrates deeply into the respiratory barrier and enters the circulatory system causing diverse health effects, including lung cancer, cardiovascular diseases and respiratory diseases, and increased risk for asthma attacks [9–12]. Previous studies revealed that various home-based interventions, including home-based education, home environments evaluation, integrated pest management to control cockroach, and combined interventions to eliminate moisture intrusion and leaks, were effective in improving asthma conditions [13]. Particularly, a recent study presented the home-based education led by the community health workers (CHWs) improved health outcomes of children with asthma and their families in disadvantaged communities [14, 15]. Numerous studies have demonstrated that indoor air cleaning devices are a promising intervention strategy by reducing concentrations of asthma triggers in indoor air condition and bringing significant improvements in asthma symptoms in children [16, 17]. Previous studies have shown that the use of air filters reduced PM2.5 exposure from indoor and outdoor emissions generated from the smoking, cooking, cleaning, and other activities and led to improvements in respiratory symptoms and breathing problems for children with asthma, persistent allergic rhinitis, or bronchial hyperresponsiveness [18–22]. In addition, existing research reported that the use of air purifiers may improve IAQ and reduce asthma symptoms. A study targeting healthy college students living in the school dormitory in Shanghai, China, showed that using an air purifier resulted in a 57% reduction in PM2.5 concentration within operation hours and a 17% decrease of fractional exhaled nitrous oxide [23]. Another study in the Annapolis Valley, Nova Scotia, tested the air purifiers’ effectiveness to remove wood smoke produced by woodstove/wood furnace, from within homes during the winter. 'e study revealed a 52% reduction in PM2.5 [24]. An intervention study at homes in Fresno, California, evaluated the effectiveness of reducing the levels of indoor air pollutants like PM2.5 using air purifiers to improve the health outcomes in children with asthma and allergic rhinitis. At 12 weeks, the intervention group showed the improvement in Asthma Control Test scores, whereas the control group had deterioration in the same measures [24]. Another study which examined the association of exposure to secondhand smoke (SHS) with wheezing and asthma in children showed that those exposed to SHS are 1.5 times more likely to be diagnosed with asthma or wheezing compared to unexposed children [15,25]. 'e other study among children with asthma aged 6–12 years old in the USA, where more than 20% of the children are exposed to SHS, demonstrated that using high-efficiency particulate air (HEPA) air filters reduced the SHS exposure, leading to an 18.5% decrease in unscheduled asthma visits [26]. However, most previous studies have focused on a single intervention tool and there is still a paucity of studies evaluating the combined household interventions to enhance IAQ and asthma-related outcomes in relatively lowincome communities. 'erefore, the purpose of this pilot study was to examine whether the household intervention, including both asthma education and air purifier use at home, could improve indoor air quality and health outcomes for children in the US-Mexico border area by comparing changes between pre- and postintervention.


