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Abstract 

Objective: Black children and children from low-income communities are disproportionately affected by asthma, 

attributed partly to pollution exposure. Air purifiers reduce indoor air pollution and improve asthma symptoms in 

children. In order to implement air purifier interventions, an understanding of patterns of use and potential barriers is 

necessary. 

Methods: In a home intervention study, 127 children with asthma living in Baltimore were randomized to receive two 

active or two placebo air purifiers. The 16-week study period included: baseline clinic visit, home visit for air purifier 

installation (active or placebo) with instruction to use the high or turbo settings, and electronic adherence monitoring of 

air purifiers. Determinants of adherence were identified using linear regression models. 

Results: Air purifiers were used 80% of the time, and participants demonstrated adherence to high or turbo settings for 

60% of the time. In an adjusted model, season was the major determinant of air purifier adherence, with 21% lower use 

in the winter (p=0.025) attributed to the cold draft generated by the machine. 

Conclusion: In a clinical trial with electronic adherence monitoring, air purifier use was high and participants were 

adherent to use of high or turbo settings the majority of the time. Addressing practical barriers to consistent use, such as 

draft during the winter, in addition to financial barriers may improve air purifier adherence among children with asthma 

living in low-income, urban households. 

Key Words Air purifier, HEPA filter, Environmental control practice, Adherence, Pediatric Asthma, 

Indoor Air Pollution 

Introduction 

Asthma is one of the most common chronic diseases of childhood, with a prevalence of 7.5% among 

US children in 2018. The burden of asthma is disproportionately distributed, with a prevalence as 

high as 14.3% among Black children, nearly double the prevalence among Caucasian and Hispanic 

children 
1
. Furthermore, Black children with asthma living in poor, urban areas carry a 

disproportionate burden of the disease, with a higher risk for disease associated morbidity 
2
. 
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Particulate matter (PM) is a toxic air pollutant found both indoors and outdoors, and fine particulate 

pollution (PM2.5) has been linked to increased asthma symptoms and reduction in lung function 

among children with asthma 
3,4

. Children spend greater than 90% of their time indoors, which 

emphasizes the importance of improving indoor air quality 
5
. Indoor PM is increased by common 

household activities including sweeping, gas stove cooking, frying foods, as well as smoking 
6
. 

Indoor PM levels are high among low income households in Baltimore City, with the median PM2.5 

levels nearly triple that of the World Health Organization recommended levels, and associated with 

more severe asthma symptoms and more frequent use of rescue inhalers 
7,8

. Such differential 

exposure to pollution has been identified as a contributor to asthma health disparities 
9,10

. 

Measures to reduce indoor air pollution include environmental control practices such as household 

smoking bans, use of electric heaters in lieu of gas heaters, and use of air purifiers (HEPA filters). 

Specifically, HEPA filters can reduce concentrations of indoor PM and reduce asthma morbidity 
11–

14
. Prior work investigating the efficacy of air purifiers among children with asthma living in 

Baltimore City found that the use of home air purifiers reduced indoor PM2.5 by about 50%, and was 

associated with significantly more symptom free days 
13

.
 
These findings highlight the health benefit 

of air purifiers in asthma treatment. 

In order to implement air purifiers in asthma treatment, an understanding of patterns of use and 

predictors of adherence is needed. While there has been a substantial body of work investigating 

adherence to asthma medications 
15,16

, there is a gap in the understanding of adherence to 

environmental interventions. To study the patterns of air purifier use and to measure adherence, it is 

important to recognize that air purifiers can be used intermittently or continuously, and can be used 

on different air flow settings. 

We hypothesized that characteristics of the individual, the caretaker, the disease (asthma control and 

severity), and the home environment would be associated with adherence to air purifier use. This 

investigation is nested within an air purifier intervention study that utilized electronic adherence 

monitors, and therefore provided an opportunity to evaluate adherence to air purifier use and identify 

the determinants of air purifier use among a high risk population of predominantly Black children in 

Baltimore City. 

Methods 

Study Design 

This analysis includes a subset of participants enrolled in AIRWEIGHS, a home intervention study 

of children with asthma. Enrollment started in September 2018, and all participants who had 

completed the second home visit by January 2020 were included. The Johns Hopkins Medical 

Institutional Review Board approved the study, and all participants provided written informed 

consent before beginning the study. 

Over the 16-week study period, there was a baseline clinic visit, randomization to the air purifier 

intervention, a home visit for installation of air purifiers (active or placebo), and electronic adherence 

monitoring (Figure 1). During the clinic visit, the participant caretakers provided demographic data 

and completed questionnaires regarding the participant’s asthma symptoms, asthma control, and 

asthma severity. Participants were provided compensation for their time spent in home visits and 

clinic visits. Participants were randomized to receive either two active air purifiers containing HEPA 

filters or two placebos. At the end of the study all participants received two active air purifiers 

containing HEPA filters. 

Participants 
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The study population included 127 children with asthma living in Baltimore City, a subgroup of the 

AIRWEIGHS study. Participants were recruited from prior asthma studies, the emergency 

department, and pediatric pulmonary clinics. Inclusion criteria were: (i) age 8-17 years, (ii) 

symptomatic asthma, (iii) non-smoker, (iv) spending ≥ 4 nights/week at home, (v) no plans to move 

during the study. Exclusion criteria were: (i) significant pulmonary or cardiac disease, (ii) home not 

appropriate candidate due to disrepair, (iii) enrolled in an environmental asthma trial in the previous 

12 months, (iv) pregnancy. 

Randomization to Air Purifier Use 

Two portable air purifiers (Rabbit Air™ Minus A1 Model 700 or 780) were provided to participants 

(paid for by the study). One purifier (Model 780) was placed in the participant’s bedroom. The 

second purifier (Model 700) was placed in another room commonly utilized by the participant 

(typically the common room/family room). Those in the control group received identical placebo air 

purifiers with internal air filters removed. 

Measurement of Air Purifier Adherence 

All purifiers had electronic adherence monitors (HOBO model H06-004-02), continuously logging 

amperage of use. Air purifier use was reported as the percentage of total time (over 12-week time 

period) that the air purifier was turned on. All purifiers (including placebos) had five settings for 

filtration: turbo, high, medium, low and silent. Caretakers were instructed to leave the air purifiers on 

either the high or turbo setting for 12 weeks. These settings were selected for their enhanced air 

filtration capacity. Air purifier adherence was defined as the percentage of the observation period (12 

weeks) that the air purifier was on the high or turbo setting. Air purifier use was defined as the 

percentage of the observation period (12 weeks) that the air purifier was on. An incentive of $50 was 

offered as a bonus for those who used the air purifiers >70% of the time. Caretakers received weekly 

phone calls for 10 weeks after air purifier installation to reinforce adherence to air purifier use. 

During these phone calls they were asked to identify any barriers to use of the high or turbo settings. 

Participant Characterization 

Participant caretakers provided demographic data including participant age and race, caretaker 

education, income and employment, and participant insurance type. Participant caretakers filled out 

questionnaires regarding asthma symptoms, severity and control. Asthma severity was determined 

based on the National Asthma Education and Prevention Program (NAEPP) guidelines for 

classification, which included number of symptomatic days and nights, albuterol use, and FEV1.
17

 

Asthma control was evaluated using the Pediatric/Adolescent Asthma Therapy Assessment 

Questionnaire (ATAQ)
18

. Participant caretakers also provided information about the home 

environment including number of individuals in the home, and presence of smokers in the home. 

Season was captured based on the date of installation of air purifiers in the home. 

Statistical Analysis 

Summary statistics (means, medians) were generated for baseline demographic characteristics, air 

purifier use, and air purifier adherence to the high or turbo settings. Paired t-tests were used to 

compare air purifier adherence (and total use) between the two air purifiers in the home. 

Outcome measures included air purifier adherence and air purifier use. Univariable linear regression 

models of air purifier adherence and use were fit for the following participant and caretaker 

characteristics: (i) age (ii) gender (iii) body mass index (BMI) (iv) race (v) education (vi) 

employment (vii) income (viii) insurance. Caretaker characteristics (education, income and 
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employment) were evaluated for collinearity using variance inflation factors. Univariable linear 

regression models of air purifier adherence and use were fit for responses to the ATAQ and NAEPP 

asthma severity. Univariable regression models of air purifier adherence and use were fit for the 

following home and environmental characteristics: (i) presence of smokers in the home (ii) home 

occupancy (iii) season of air purifier installation. 

Multivariable models were constructed to account for possible confounders and for differences 

between the treatment groups. Variables with p-values < 0.2 in univariable linear regression models 

of air purifier adherence were selected for inclusion in the multivariable models. Analyses were 

performed with Stata statistical software, version 15.0 (Stata Corp, College Station, Texas). 

Statistical significance was defined as p < 0.05. 

Results 

Participants were 8 to 17 years old, predominantly Black (86%) and from households of low 

socioeconomic status (Table1). About 60% of participants had moderate or severe asthma, per 

NAEPP guidelines 
19

. 

Each participant had one air purifier in the bedroom and one in a common room. Average air purifier 

use did not vary by location: bedroom use 79.6% of the time (over 12-week interval), common room 

use 79.1% of the time (paired t-test, p=0.761) (Figure 2). Average air purifier adherence, defined as 

the percentage of time the air purifier was on the high or turbo setting, also did not vary by location: 

bedroom adherence: 57.0% of the time, common room: 55.4% of the time (paired t-test, p= 0.523). 

Given the similarity in average use and average adherence between the bedroom and the common 

room, the remainder of the analyses were performed for the participant’s bedroom air purifier, since 

that children typically spent the majority of their time indoors in the bedroom 
5
. There was no 

difference in air purifier adherence or use between the treatment groups (Table 2). Almost 70% of 

the participants used the air purifier greater than 80% of the time. Among those participants with 

higher air purifier use, there was a greater proportion of total time on that was spent on the high or 

turbo settings. Participants were stratified into quartiles based on air purifier use, and among those in 

the highest quartile, average use of the high or turbo setting was 79% of the total time the air purifier 

was on. This was significantly greater than those in the lowest quartile, who used the high or turbo 

setting only 64% of the total time that the air purifier was on (95% confidence interval 0.9 to 29%, 

p= 0.037) (Figure 3). 

Impact of participant and caretaker characteristics on air purifier adherence 

and use 

Insurance type and caretaker income tended to be associated with air purifier adherence. Average 

adherence of participants with public insurance was 56% compared to 66% among those with private 

insurance, and for participants with household income less than $40,000 was 54% compared to 64% 

among those with income greater than $40,000 (p<0.2 for both) (Table 2). Participants with public 

insurance used the air purifiers 11% less than those with private insurance (95% confidence interval 

51.7 to 28%, p= 0.04). Participants with caretakers with lower incomes (cutoff $40,000 per year) 

used the air purifiers 16% less than those higher incomes (95% confidence interval 4 to 28%, p= 

0.011). (Figure 4A). There was no association with other individual and caretaker characteristics 

(age, gender, BMI, race, education or employment) with air purifier adherence or use. 

Impact of asthma control and severity on air purifier adherence and use 
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Each point increase in baseline ATAQ score (indicating less controlled asthma) was associated with 

a 3% decrease in air purifier adherence to the high or turbo settings (95% confidence interval 0.1 to 

6%, p=0.044) (Table 2). Participants with perception of well controlled asthma (ATAQ score 0) used 

the air purifiers 16% more than those with poorly controlled asthma (ATAQ score 4-7) (95% 

confidence interval 2 to 29%, p=0.025). (Figure 4B). There was no association between the NAEPP 

classification of asthma severity and air purifier adherence or use. 

Impact of home and the environment on air purifier adherence and use 

Home occupancy and season of air purifier installation tended to be associated with air purifier 

adherence to the high or turbo setting, with relationships approaching statistical significance (Table 

2). Participants living in a home with occupancy greater than 4 individuals had a 10% lower average 

adherence than those with home occupancy less than or equal to 4 individuals (p-value=0.093). 

Participants who had air purifiers placed in the home during the winter had an average adherence 

14% lower than those with purifiers installed in the spring, summer, and fall (p-value= 0.110), and 

average use was 10% lower than those with purifier installed in the spring, summer, and fall (p-

value=0.135). (Figure 4C). 

Barriers to Adherence 

On average, about 73 participants responded to phone calls each week, capturing 97% of our 

participants at least once over the course of 10 weeks. There was no significant relationship between 

air purifier adherence or use, and the number of phone calls that were answered. Over 20% (27 

participants) reported a barrier to use of the high or turbo setting. Among these participants, one-

third reported noise as a barrier, one-third reported cold draft, and one-third reported other causes. 

About 30% (35 participants) reported trouble with the air purifier, the majority (26 participants) of 

whom reported the purifier reverting to auto settings (independently cycling through air flow settings 

based on PM concentrations estimated by an internal sensor). 

Multivariable models of air purifier adherence 

The final linear regression model of predictors of air purifier adherence was adjusted for 

randomization group, income, insurance type, ATAQ score, home occupancy, and season (Table 3). 

There was no collinearity among the covariates, evaluated by variance inflation factors. In this 

multivariable analysis model, winter season was found to be the main driver of adherence to air 

purifier use. There was a 21% decrease in adherence to air purifier use on the high or turbo settings 

in the winter, compared to the spring, summer, and the fall (95% confidence interval 3 to 39%, 

p=0.025). 

Discussion 

In an air purifier intervention trial of children with asthma living in low-income, urban households, 

we report that participants used the air purifiers 80% of the time, and were adherent to use of high or 

turbo settings as instructed 60% of the time. This is the first study to report air purifier adherence 

with an electronic sensor technology that provides objective evidence of air purifier use and detail 

regarding settings. Participants who utilized their air purifier did so as instructed (using high or turbo 

setting) 75% of the time. These findings in the setting of a controlled clinical trial suggest that 

children with asthma will use air purifiers the majority of the time, and typically as directed. 

The 2020 update to the NHBLI guidelines for asthma treatment addresses indoor environmental 

interventions targeting allergens, and recommends a multi-modal approach to allergen mitigation in 

sensitized individuals. Air purifiers have often been studied in the context of multi-modal 
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interventions, and have been shown to improve the indoor environment 
12,20–23

 and to impact asthma 

morbidity. Notably, there is variability between study findings: some studies demonstrate benefit of 

air purifier containing interventions on asthma morbidity
12,22,24

 and others do not 
20,21

. The allergen 

reduction systematic review generated for the 2020 NHBLI guidelines describes a lack of evidence 

regarding adherence to environmental interventions, and notes that this may contribute to the 

heterogeneity between study findings. The need to study adherence to environmental interventions, 

including HEPA air purifiers, is outlined as a future research opportunity in this recent update and 

these findings directly address this research gap. 

In the present study, participants used the high or turbo setting 60% of the time, as instructed. This 

level of air purifier adherence is as high or higher compared to previous reports of medication 

adherence, considering that at least half of the studies with electronic measures of ICS adherence in 

childhood asthma report adherence rates less than 50%.
25,26

 Adherence to air purifier use is in many 

ways simpler than asthma medication adherence, without a need to remember the dose, the 

frequency, or refills. Once the purifier is turned on, and placed on the correct setting, no further 

action is required. 

Similar to studies of medication adherence, we found that adherence to air purifier use can be multi-

factorial. Our analysis showed that income, insurance status, asthma control, and home occupancy 

contribute to adherence, with the overall driver being season. Our multivariable model, which 

adjusted for the aforementioned variables, demonstrates that season is a significant predictor of air 

purifier adherence, with significantly lower use in the winter compared to other seasons. This is in 

contrast to medication adherence, where prior work has demonstrated a relative decrease in refills in 

the summer months, suggesting that seasonal exacerbations may affect medication adherence 
27

. 

Interestingly, adherence to this environmental control practice seems to have a seasonal pattern that 

may be driven by a cold draft generated by the equipment. The noise associated with use of the high 

and turbo settings was an anticipated barrier to use; however reports of the cold draft were not only 

unexpected but also seemed to be quite impactful on adherence given the 20% decrease in adherence 

during the winter months. These findings suggest that participant feedback regarding inconveniences 

or drawbacks of air purifier use can help to successfully implement air purifier adherence. Similar to 

how counseling about a new medication involves a review of potential side effects, moving forward, 

anticipatory guidance about the secondary effects of cold draft and noise could allow for strategic 

placement of the purifier away from seating area or bed, or compensatory heating strategies with 

central or portable heating to overcome these barriers and encourage strong adherence. 

This study demonstrated another notable difference between determinants of air purifier adherence 

and medication adherence based on previous reports 
25,26

. Studies of medication adherence in 

adolescents, using electronic medication monitors attached to ICS canisters, had demonstrated a 

decrease in adherence with increasing age 
25,28

. However, our study did not find an association 

between air purifier adherence and age. Perhaps this is because the air purifier intervention can be 

carried out by the supervising adult, and doesn’t require the engagement of an adolescent. 

Patients with asthma coming from disadvantaged backgrounds have been shown to have poor 

medication adherence 
29

. Our results in univariable analysis also demonstrated trends of lower air 

purifier adherence among participants with low income and participants with public insurance. This 

trend was not supported by the multivariable model. It is likely that outside the setting of a clinical 

trial, this trend could be exaggerated. The particular air purifier model used for this study is no 

longer available for retail, but a similar model costs approximately $550, with other similar products 

ranging from $80-$800. The average cost of running each air purifier during this study was 

approximately $1.50/month. In the setting of a clinical trial, the individual was not responsible for 

the cost of the air purifier, and financial incentives for participation and use were provided. Similar 

to how insurance companies have established first tier coverage of asthma medications, coverage of 
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air purifiers would overcome part of the financial barrier that many patients with low income may 

face. Implementation and sustainability of environmental interventions is challenging in real-world 

settings, particularly in low-income communities. In addition to third party payer coverage, 

community level programs, such as the IMPACT DC asthma clinic which provides resources to 

cover costs of environmental interventions for low-income patients in urban communites
30

, may 

provide a means to support implementation. 

Prior studies of medication adherence have demonstrated that patients with better controlled asthma 

and those with less severe asthma were more likely to be adherent to medications 
28,31

. Similarly, we 

found in univariable analysis that those with more controlled asthma (lower ATAQ scores) were 

more adherent to air purifier use. This relationship between adherence and asthma control may be 

bidirectional. Those who have less controlled asthma may be more symptomatic due to poor self-

management, which includes lack of adherence to asthma medications or other environmental 

control practices. This would suggest that perhaps the same behaviors that drive medication 

adherence may also drive air purifier adherence. 

We recognize there are limitations to this study. Specifically, in the clinical trial setting, the 

responsibility of treatment initiation was not placed on the participant. The clinical trial included a 

placebo group but the resulted indicated there was no difference in adherence by treatment group. 

The air purifiers were provided and installed in the homes, and participants received weekly 

reminders and incentives. The number of phone calls answered by participants did not significantly 

change adherence, suggesting that weekly phone calls are not required to achieve these high levels of 

adherence. Adherence could be monitored at follow-up visits, and with current electronic health 

record (EHR) systems and the use of applications on cellular devices, it would be feasible to create a 

reminder system with monthly notifications for patients with air purifiers at home. Implementation 

may be limited by the size of a practice and the features of the EHR. We acknowledge there is a lack 

of generalizability due to the homogeneity of the participant population. This was a study of 

predominantly Black children with asthma living in low-income urban communities; however, 

notably this is a group that is at high risk for morbidity from asthma 
9,10

, and this study demonstrates 

that it is feasible to achieve high adherence to air purifier use even among this community. There 

may be a role for third party payers to offer partial coverage in order to mitigate the impact of the 

financial burden. The feedback from participants regarding barriers to adherence suggests there may 

be value in providing anticipatory guidance regarding the cold draft and the noise associated with air 

purifier use. In real world implementation, it may be necessary to provide additional reminders in the 

winter, with suggestions for air purifier placement to mitigate the cold draft. 

Conclusion: In summary, air purifiers have been shown to improve indoor air quality and asthma 

symptoms 
11–13

. In order to achieve maximal benefit, it is critical to understand adherence to this 

intervention. With the novel method of monitoring electronic current within air purifiers, this study 

provided a gold standard approach to assessing air purifier use and whether air purifiers were used as 

directed (adherence). These findings among a disadvantaged population demonstrate that adherence 

to an air purifier intervention can be comparable or better than medication adherence. Barriers that 

have been elucidated in the current study should be considered in efforts to deploy air purifiers in 

real world settings or in future studies evaluating broad implementation of air purifiers as an effort to 

reduce childhood asthma morbidity. 

Disclosure of Interest: The authors report no conflict of interest. 

Funding: This work was supported by the National Institute of Environmental Health Sciences 
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Table 1. Demographic characteristics of 127 participants from the AIRWEIGHS study. 

Characteristic Values 

Age [years; mean (range)]  11 (8-17) 

Race (%) 

 Black 

 Caucasian 

 Other 

  

86 

9 

6 

Sex (% male) 60 

BMI Category (%)  

 Underweight 2 

 Normal 39 

 Overweight 20 

 Obese 39 

Caregiver education level (%) 

 8
th

 Grade – High School 

 High School Grad 

 Some College 

 College/Grad School 

  

19 

35 

26 

20 

Caregiver Income (%) 

 < $20, 000 

 $20,000 - $39,999 

 > $40,000  

 Unknown 

  

39 

31 

20 

11 

Caregiver Employment (%) 

 Working at Paying Job 

 Retired/Disabled 

 Laid Off/Unemployed 

 Full Time Home Maker 

 Other/ Refused to Answer 

  

49 

20 

10 

17 

5 

Health Insurance (%) 

 Private 

 Public 

 Don’t Know 

  

14 

84 

2 

NAEPP Asthma Severity (%) 

 Intermittent 

 Mild Persistent 

 Moderate Persistent 

 Severe Persistent 

 

8 

31 

43 

17 
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Table 2. Univariable linear regression analyses of bedroom air purifier use for 127 participants from 

the AIRWEIGHS study. 

 High/Turbo Air Purifier 

Adherence 

Total Air Purifier Use 

Variable  β [95% CI] p-value β [95% CI] p-value 

Participant and Caretaker Characteristics  

Randomization Group -1.58 [-12.71, 9.55] 0.779 -4.36 [-13.83, 5.10] 0.363 

Age 0.20 [-2.01, 2.42]  0.856 0.32 [-1.56, 2.21] 0.735 

Race  

 0 = Caucasian/Other 

 1 = Black 

-6.02 [-21.94, 9.90] 0.455 -12.96 [-26.38, 

0.46] 

0.058 

Gender 0.79 [-10.56, 12.14] 0.890 0.77 [-8.92, 10.45] 0.875 

BMI -0.02 [-0.23, 0.18] 0.834 -0.11 [-0.28, 0.07] 0.220 

Caretaker Education  

 0 = High School or less 

 1 = Beyond High School 

-1.32 [-12.47, 9.84] 0.816 8.87 [-0.52, 18.26] 0.064 

Caretaker Employment 

 0 = Home-maker/ 

 Retired/Unemployed 

 1 = Working at paying 

job 

-2.76 [-13.88, 8.37] 0.625 -0.59 [-10.09, 8.90] 0.902 

Income  

 0 = <$40,000 

 1 = >/= $40,000 

10.06 [-4.17, 24.29] 0.164 15.79 [3.63, 27.96] 0.011 

Insurance  

 0 = Private 

 1 = Public 

-10.88 [-26.8, 5.03] 0.178 -14.18 [-27.68, -

0.67] 

0.040 

Measures of Asthma Severity and Control  

NAEPP 

 0 = Intermittent/Mild 

 1 = Moderate/Severe 

-2.33 [-16.74, 12.67] 0.785 -2.75 [-12.46, 6.95] 0.576 

ATAQ Score -2.80 [-5.52, -0.08] 0.044 -1.45 [-3.80, 0.90] 0.223 

Environmental Characteristics  

Home Occupancy  

 0 = 0-4 

-9.79 [-21.24, 1.66] 0.093 -4.76 [-14.60, 5.08] 0.340 
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 1 = > 5 

Smoking in the Home  

 0 = No 

 1 = Yes 

1.66 [-11.43, 14.76] 0.802 -6.07 [-17.19, 5.06]  0.283 

Winter season 

 0 = Spring/Summer/Fall 

 1 = Winter 

-13.53 [-29.69, 2.64] 0.110 -10.49 [-24.31, 

3.32] 

0.135 

Season  0.355  0.463 

 Spring vs. winter 17.06 [-1.89, 36.00] 0.077 12.94 [-3.26, 29.15] 0.116 

 Summer vs. winter 12.95 [-5.05, 30.95] 0.157 9.22 [-6.18, 4.62] 0.238 

 Fall vs. winter 11.42 [-6.72, 29.56] 0.215 9.95 [-5.57, 25.47] 0.207 
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Table 3. Multivariable linear regression analyses of bedroom air purifier use for 127 participants 

from the AIRWEIGHS study. 

 High/Turbo Air Purifier 

Adherence 

Total Air Purifier Use 

Variable  β [95% CI] p-value β [95% CI] p-value 

Participant and Caretaker Characteristics   

Randomization Group -5.05 [-16.94, 6.85] 0.402 -5.91 [-16.28, 4.44] 0.260 

Income 5.97 [-12.01, 23.94] 0.655 10.97 [-4.69, 26.63] 0.168 

Insurance  -8.49 [-28.91, 11.94] 0.412 -9.17 [ -26.96, 8.62] 0.309 

Measures of Asthma Severity and Control  

ATAQ Score -0.43 [-3.53, 2.68] 0.786 -0.53 [-3.24, 2.17] 0.696 

Environmental Characteristics  

Home Occupancy  -10.57 [-22.80, 1.66] 0.090 -5.51 [-16.16, 5.14] 0.307 

Winter season -20.66 [-38.70, -2.61] 0.025 -12.49 [-28.21, 3.23] 0.118 

*coding of variables is the same as Table 2 
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Figure 1. AIRWEIGHS Study Design. Timeline showing sequence of events. 
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Figure 2. Histogram of air purifier use and adherence by location. A. Bedroom air purifier adherence B. 
Common room air purifier adherence. C. Bedroom air purifier use. D. Common room air purifier use. (Note 
scales differ.) 
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Figure 3. Adherence to Air Purifier Use. Air purifier use, defined as percent of time the air purifier was on, is 
shown by quartiles. Each stacked bar represents average time the air purifier was on within each quartile, 
and values listed within each bar represent average proportion of time on high or turbo setting within each 
quartile. 
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Figure 4. Difference in air purifier adherence (high or turbo use) and total use by (A) insurance type and 
income (B) asthma control (C) season and home occupancy. 
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