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ABSTRACT
Alaska Native and American Indian children experience frequent respiratory illness. Indoor air quality 
is associated with the severity and frequency of respiratory infections in children. High efficiency 
particulate air (HEPA) purifiers effectively improve indoor air quality and may protect respiratory 
health. In 2019, the Yukon-Kuskokwim Health Corporation implemented a pilot programme that 
provided education and HEPA purifiers to households of children with chronic lung conditions. The 
team evaluated HEPA purifier acceptability and use by interviewing representatives from 11 house
holds that participated in the pilot programme. All interviewees reported improvement in their child’s 
health, and some believed that the health of other household members was also improved because 
of the HEPA purifier. Interviewees reported that the HEPA purifiers were easy to use, quiet, and not 
expensive to run. Five of 11 households were still using the HEPA purifier at the time of the interview, 
which was about three years after receipt of the unit. The most common reasons for discontinuing 
use were equipment failure and lack of replacement filter, suggesting that programme support could 
increase sustainability. Our evaluation suggests that HEPA purifiers are acceptable and feasible for 
use in rural Alaska Native households.
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Introduction

Acute respiratory infections such as bronchiolitis and 
pneumonia are the most common cause of hospitalisation 
for children less than 2 years of age in the United States 
[1]. Children hospitalised with respiratory infections are at 
high risk for recurrent respiratory symptoms. Alaska Native 
children in Alaska’s Yukon-Kuskokwim (YK) Delta region 
(Figure 1) experience a high burden of acute and chronic 
respiratory disease. The lower respiratory tract infection 
(LRTI) hospitalisation rate for children in YK Delta children 
is 7-fold higher than that of the general U.S. child popula
tion, and the pneumonia hospitalisation rate is 10-fold 
higher [2–4]. Early childhood LRTIs can have significant 
impact on adult respiratory health and drive high rates of 
chronic lung disease [5].

Studies have shown that a variety of environmental 
exposures, such as household crowding, lack of running 
water, and indoor air pollution contribute to high rates 
of childhood bronchiolitis and pneumonia [6–9]. Indoor 
particulate air pollution in the region comes primarily 
from wood stove use and tobacco smoke, both of 

which are associated with increased severity and more 
frequent respiratory infections in children [8,10–14] 
Nearly 60% of rural Alaska homes lack adequate venti
lation, which contributes to poor indoor air quality and 
moisture build-up [15–17]. Indoor air pollution 
increases respiratory infection duration and frequency 
of symptoms following respiratory tract infection [18].

Previous studies have also shown that identifying 
and eliminating environmental triggers and providing 
education on indoor air quality may reduce respiratory 
symptoms [19–21]. High efficiency particulate air (HEPA) 
purifiers effectively reduce indoor particulate matter 
(PM) concentrations and improve air quality [22,23], 
and limited studies have shown respiratory health ben
efits [24]. Furthermore, HEPA purifiers are cost-effective, 
portable, commercially available, and easy to operate.

This study was performed in Alaska’s YK Delta, 
a region comprised primarily of Alaska Native Yup’ik 
people who receive health care through the Yukon- 
Kuskokwim Health Corporation (YKHC). In 2019, the 
YKHC Office of Environmental Health & Engineering 
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(OEHE) piloted a HEPA purifier project that provided 
education and HEPA purifier units to households of 
children with chronic lung conditions. The study team 
interviewed family members who participated in the 
pilot project to learn about the acceptability, feasibility, 
and perceptions of a home-based HEPA purifier 
approach to protect lung health in rural Alaska Native 
households.

Methods

Study population

This study was conducted in the YK Delta region, which 
encompasses 195,000 square kilometres of southwes
tern Alaska. The region’s population of approximately 
28,000 people is comprised primarily of Yup’ik Alaska 
Native people who live in about 6,500 households 
across 50 remote villages and the regional hub town 
of Bethel [25]. Pre-paid healthcare implemented under 
the federal Indian Health Service is provided to all 
Alaska Native people through YKHC at the YK Delta 

Regional Hospital and at primary care clinics in YK 
Delta village communities. Patients requiring tertiary 
care are transported to the Alaska Native Medical 
Center in Anchorage. The YK Delta communities are 
connected by air, water, and snowmobile, with no 
road access to the remainder of Alaska.

HEPA purifier pilot project

During paediatric pulmonary field clinics at YKHC dur
ing spring 2019 – spring 2020, high-risk paediatric 
patients (with bronchiectasis and other chronic lung 
conditions) were invited to join a pilot programme 
involving a HEPA purifying unit and targeted education. 
After each pulmonology appointment, the nurse case 
manager provided a programme flyer and delivered 
a script to patients/families, inviting them to meet 
with OEHE staff. OEHE staff met with interested families 
with children aged 1–12 years during the pulmonary 
field clinic visit. For families that chose to enrol in the 
pilot programme, OEHE staff collected baseline house
hold characteristics and risk factors for respiratory 

Figure 1. Map of the Yukon-Kuskokwim Health Corporation service area.
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illness, such as tobacco use, house ventilation, heating 
and cooking fuel types, household occupancy, and 
piped water. Staff provided educational cue cards 
(adapted from the AIR MATTERS Toolkit developed by 
the Tribal Healthy Homes Network) and information on 
HEPA purifier use [26]. HEPA purifying units and toolkits 
were mailed to participating homes. The HEPA purifier 
unit distributed was a Winix model 5500–2, a medium- 
sized purifier (38 × 21 × 60 cm) with multiple stages of 
filtration including a pre-filter, washable carbon filter, 
and HEPA filter. The unit filters out mould spores, aller
gens, and dust from the air. It was widely available for 
purchase for $160–190 and two replacement HEPA fil
ters cost $37. The manufacturer recommends replacing 
the HEPA filter every 12 months under normal use. The 
Healthy Homes Toolkit included a collection of items 
customised for each home, such as a carbon monoxide 
detector, allergen impermeable pillows and mattress 
covers, stove thermometer, firewood moisture metre, 
bed bug interceptors, and lead test kits. The OEHE 
staff included environmental health professionals with 
Registered Environmental Health Specialist credentials 
[27] that had completed additional training on indoor 
air quality and healthy homes. Oversight was provided 
by a registered Healthy Homes Specialist and 
a multidisciplinary team with environmental health, 
applied research, and clinical expertise.

A total of 19 patients and their families enrolled in 
the pilot project between 2019 and the spring of 2020 
in coordination with three paediatric pulmonology field 
clinics at the YK Delta Regional Hospital. Baseline ques
tionnaires were conducted in person during pulmonary 
clinic visits by OEHE staff who recorded responses on 
a paper form. Enrolled households agreed to be con
tacted for a follow-up evaluation. The follow-up evalua
tion was delayed two years because of the COVID-19 
pandemic.

Evaluation design and data collection

Team members conducted semi-structured interviews 
over the telephone with families who participated in 
the YKHC HEPA Purifier Pilot Project to identify factors 
that were associated with increased or decreased com
pliance and duration of HEPA filtration use. The interview 
guide was developed by the YKHC OEHE team during 
project conception in 2019 and included questions 
about HEPA purifier usage, barriers to use, noise and 
cost concerns, purifier maintenance, and perceptions of 
HEPA purifier-related health benefits. HEPA purifier pilot 
programme participants were contacted using tele
phone numbers they provided at programme enrolment. 
Contact was attempted with each household by phone 

up to three times. Participants provided verbal informed 
consent prior to the interview. Two study team members 
were present for each phone interview, and one of the 
team members took detailed notes, transcribing quotes 
verbatim. Phone interviews lasted approximately 15 to 
25 minutes.

Data analysis

Thematic analysis of interviews explored parents’ 
experiences, perceptions, and priorities associated 
with HEPA purifier use. Interview notes were indepen
dently analysed by two study team members who 
manually coded the transcripts in Microsoft Excel 2016 
(Redmond, WA). The team used a deductive approach 
to developing the codebook, i.e. codes, code defini
tions, and coding rules. The transcripts were then ana
lysed using the established codebook by other team 
members. Coding was compared and discrepancies 
were discussed and reconciled. Transcripts were then 
summarised and discussed by team members to iden
tify themes associated with HEPA purifier use and 
acceptability. Participant baseline demographic data 
and data from the household follow-up interviews 
were described using counts and percentages for cate
gorical variables and medians and ranges for quantita
tive variables.

Ethics

This study was approved by the Alaska Area IRB 
(#2021-08-039), the YKHC Human Studies Committee 
(#22.01.02), and the Alaska Native Tribal Health 
Consortium Human Research Review Committee.

Results

Interviews

The study team called all 19 households that enrolled 
in the HEPA purifier pilot programme and interviewed 
representatives from 11 of the 19 households. Of the 8 
households that were not interviewed, 2 households 
were unable to schedule interviews, 1 household 
declined to participate, and 5 households were 
excluded from the evaluation because they never 
received a HEPA purifier (n = 3) or child or parent was 
deceased (n = 2). Reasons for not receiving HEPA puri
fiers were household move and purifier shipping 
issues.
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Demographics

The baseline demographics of the 11 interviewed 
households were similar to the 19 households that 
participated in the HEPA purifier pilot project 
(Table 1). All interview participants were parents or 
guardians of children residing in the YK Delta. Most 
interviewed households had a child aged 5–12 years 
(45%, n = 5) and more than half of the children were 
male (55%, n = 6). Wood stoves were used as a primary 
heat source for 18% (n = 2) of interviewed households, 
and as a secondary heating source for 45% (n = 5) of 
interviewed households. Almost three-quarters of inter
viewed households (n = 8) included a smoker; however, 
only 2 of these households reported that someone 
smoked inside the house. About half of interviewed 
households (55%, n = 6) reported ventilating their 
home daily, mostly using a Fresh 80 Passive Air inlet. 
Only one of the interviewed households was using an 
air purifier at baseline. The majority of interviewed 
households had piped water (73%, n = 8), and few 
homes had furry pets (27%, n = 3).

HEPA purifier usage

All 11 interviewed households reported using the HEPA 
purifier and all respondents believed that the HEPA 
purifier improved their child’s health. Most households 
(82%, n = 9) used the HEPA purifier daily, with median 
usage of 10 hours per day. Almost half of the house
holds (45%, n = 5) were still using the HEPA purifier at 
the time of the interview, approximately three years 
after receiving it. When asked when the HEPA filter 

was last changed, responses included greater than or 
equal to six months ago (55%, n = 6) or unknown (45%, 
n = 5). The HEPA purifiers were located in the child’s 
sleeping area (55%, n = 6) or a living room (45%, n = 5). 
HEPA purifier use by the 11 interviewed families is 
further described in Table 2.

HEPA purifier perceptions

Interviewed households reported that the HEPA purifier 
was easy to use, quiet, cost-efficient, and beneficial to 
the health of their child and other family members.

Air quality
Several respondents (45%, n = 11) reported generally 
“cleaner” air in their homes. “Air quality is different. . . 
more fresher. It’s a really good filter”. Some believed 
that the HEPA purifier increased ventilation in their 
home. One interviewee stated “We all notice 
a difference in the air quality, sometimes we put it 
upstairs and it feels stuffy downstairs, you can feel the 
fresh air when you go up”. Interviewees also reported 
that the HEPA units improved humidity control and 
provided “nice” cool air in the home.

HEPA unit operation
Interviewees mentioned a variety of characteristics of 
the HEPA purifying units related to their acceptability. 
These characteristics included electricity costs, noise, 
HEPA purifier unit maintenance, space considerations, 
and ease of use. These topics came up organically aside 

Table 1. Characteristics of individuals and households in the 
HEPA purifier pilot programme, Yukon-Kuskokwim Delta.

Interviewed  
(n = 11)

Enrolled 
(N = 19)

n (%) n (%)

Male 6 (55) 12 (63)
Age of child

<5 3 (27) 8 (42)
5 to 12 5 (45) 7 (37)
>12 3 (27) 4 (21)

Ventilation used 10 (91) 17 (89)
Daily ventilation 6 (55) 9 (47)
Primary heating system

Woodstove 2 (18) 3 (16)
Other 9 (82) 16 (84)

Secondary heating system
Woodstove 5 (45) 8 (42)
Other, including none 6 (55) 11 (58)

Household member who smokes lives in the 
home

8 (73) 15 (79)

Household member smokes inside the house 2 (18) 2 (10)
Used an air purifier prior to pilot project 1 (9) 3 (16)
Furry pets in the home 3 (27) 5 (26)
Home has piped water from a community 

distribution system
8 (73) 15 (79)

Table 2. HEPA purifier use by interviewed households in the 
HEPA purifier pilot programme, Yukon-Kuskokwim Delta, 2019– 
2022.

Households (n = 11 unless 
otherwise noted)

n (%)

Daily use of HEPA purifier 9 (82)
HEPA filter last changed
<6 months ago 0
≥6 months ago 6 (55)
Unknown 5 (45)
Location of HEPA purifier
Child’s sleeping area 6 (55)
Living room 5 (45)
Using HEPA purifier at time of 

interview
5 (45)

HEPA purifier setting usually used
Low 2 (29)
Medium 5 (71)
High 0
Unknown 4 (36)

Median (range)
Distance of the HEPA unit from child’s 

sleeping area, feet (n = 10)*
4 (2–10)

Hours the HEPA unit used each day (n = 10)* 10 (0.33–24)

*One response of unknown, ten numerical responses received. 
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from cost and noise, which were explicitly inquired 
about during the interview.

Two households (18%) reported that the HEPA unit 
took up too much space in their home. One family had 
moved, brought their HEPA purifier with them, but 
were unable to use it because it did not fit in their 
new home. This household stated, “When my son has 
his own room, I will let him use it again. It really 
helped!”

When asked what households did not like about the 
HEPA purifier, about half of the households (45%, n = 5) 
shared no concerns. A few households (27%, n = 3) 
raised concerns about the filtering capacity of the 
HEPA purifier and the need for replacement filters. An 
interviewee stated “It would get dirty. I would check the 
filter every month and it looked dirty after two months 
and we were only given two replacement filters”. Two 
households (18%) shared that the HEPA purifier was 
easy to use, and one interviewee stated “It’s easy to 
change [the filter]”.

Interviewees were prompted specifically about 
cost and noise, and most households (82%, n = 9) 
did not report any cost or noise concerns during 
their interview. When specifically asked about the 
cost to run the HEPA purifier during the interviews, 
one household was concerned about the cost of elec
tricity and another household was concerned about 
the cost of replacement filters. When asked about the 
noise associated with running the HEPA purifier dur
ing the interview, one household stated, “sometimes 
it seems like it gets pretty loud, but it’s better than 
the ones we got before”. Another household said 
they appreciated that the HEPA purifying unit was 
quiet when running.

Health
All interviewed households reported health benefits 
with use of the HEPA purifier in their home. 
Interviewees described that the HEPA purifier helped 
to improve their children’s breathing by reducing con
gestion, coughing, and shortness of breath.

Several households (45%, n = 5) reported less cough
ing with use of the HEPA purifier. “It helped him. It 
improved his health. During the night, he doesn’t 
cough as much”. More than one interviewee reported 
improvement in their child’s sleep quality due to less 
coughing at night. Some households (18%, n = 2) 
reported less congestion with use of the HEPA purifier. 
“Really helped with son’s gunk, was much better. Less 
congestion”.

Many households (55%, n = 5) reported less illness of 
their child with use of the HEPA purifier. “Doesn’t get sick 
as much anymore – fewer hospital visits”. Additionally, 

several households (36%, n = 4) reported decreased need 
for breathing treatments, such as nebulisers, nasal 
sprays, or inhalers, after using the HEPA purifier in their 
home. “He’s improving. He’s not using his inhalers, like 
albuterol, as much”. Some households (36%, n = 4) 
reported improvements with their child’s asthma follow
ing use of the HEPA purifier.

Two households (18%) also reported that use of the 
HEPA purifier also improved the health of other family 
members in the household. “After filter was used, my 
mom’s ‘forever cough’ didn’t happen as much. She 
would still catch a cold here and there, but it wasn’t 
as bad or as long as it used to be”. “When one child 
gets sick, we run filter on high. . .then the other kids 
don’t get as sick”. “It not only benefits the child, it helps 
all of us with allergies”.

Reasons for no longer using the unit
Several households (45%, n = 5) were still using the 
HEPA purifiers at the time of the interview, approxi
mately three years after receiving it. Reasons for no 
longer using the HEPA purifier were equipment failure 
and lack of replacement parts. Some households were 
no longer using the HEPA purifier because the unit was 
not functioning, and some households were no longer 
using the HEPA purifier because of a lack of replace
ment parts. These households indicated that they 
would use the HEPA purifier again if new HEPA purifiers 
and/or replacement filters were provided. Several repla
cement filters were mailed to families upon completion 
of the interviews.

One household was no longer using the HEPA puri
fier because their child’s health got better and they 
stated “when [child] starts coughing again, I’ll use it”. 
One additional household also reported use of the 
HEPA purifier as needed, for example when their child 
is ill. Two households were no longer using the HEPA 
purifier because they moved houses; one household 
left their HEPA purifier behind with family and the 
other does not have enough space for the purifier in 
their new house.

Discussion

In interviews with households that were part of the 
YKHC HEPA purifier pilot programme, we found that 
the units were acceptable and household representa
tives universally believed the purifiers had positively 
impacted their child’s health. Interviewees reported 
less coughing and/or congestion, decreased treatment, 
and improvements in asthma in their child with chronic 
lung disease. Households not only reported improve
ments in their child’s health but also the health of other 
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family members in their house. There were few con
cerns identified, although equipment issues such as 
lack of replacement filters did limit use for some 
respondents.

In this rural setting, HEPA purifiers were a low cost, 
acceptable, and feasible intervention for addressing 
indoor air quality. Households did not have electricity 
cost concerns associated with running the purifier, and 
noise levels were acceptable to families. All households 
used the purifiers, and some families were still using the 
original HEPA purifiers three years after receiving the 
pilot project initiation, demonstrating the feasibility and 
potential sustainability of this intervention. The most 
common reasons for discontinuing use were equipment 
failure and lack of replacement filter, suggesting that 
programme support for equipment could further 
increase sustainability.

The American Academy of Pediatrics 2021 policy 
statement, “Ambient air pollution: health hazards to 
child” highlights the role of air pollution in respiratory 
diseases and recommends identifying and mitigating 
environmental triggers that affect indoor air quality to 
improve respiratory symptoms in children with asthma 
and LRTIs [28]. Portable HEPA purifiers and educational 
materials such as the Healthy Homes kit are inexpen
sive, easily implemented strategies to improve indoor 
air quality, but these strategies will not be effective 
without understanding the household and other factors 
that affect their uptake and use. This study provides 
critical information for understanding these factors in 
a rural population with historically high indoor particu
late matter levels.

Numerous studies have demonstrated that HEPA 
purifiers effectively reduce PM2.5 concentrations in 
indoor air, with most studies indicating reductions of 
at least 50% [29]. HEPA purifiers are appealing as inter
ventions because they are relatively low cost and com
mercially available. In interventional trials, use of HEPA 
purifiers has been associated with improvement in 
respiratory outcomes and reduction of exacerbations 
for asthma in children and chronic obstructive pulmon
ary disease (COPD) in adults [30,31].

The ARTIS study (Ward et al., 2015) demonstrated 
a 69% reduction in PM2.5 in wood stove homes using 
one large and one small Filtrete Ultra Clean Air Purifier 
(3 M, St. Paul, MN) [22]. However, poor compliance 
occurred due to concerns about the noise of the filtra
tion units and electrical costs for running the units 
during the winter. In our evaluation, households 
reported high compliance and little concern about 
noise or electrical cost with the Winix Model 5500–2. 
Investigators from University of Montana successfully 
implemented and completed the KidsAIR study 

evaluating the impact of household education or 
HEPA purifiers in homes using wood stoves on LRTI 
incidence [32]. Participant retention was high. 
Although the study did not demonstrate a meaningful 
difference in LRTI in the air filtration or education arms 
compared with the control arm, in the exposure- 
response analysis, odds of LRTI were increased with 
higher indoor PM2.5, providing further evidence that 
indoor air pollution adversely impacts childhood 
LRTI [33].

This HEPA Purifier Pilot study builds on prior 
research on indoor air quality with YKHC and other 
Alaska Native Tribal Health Organizations. From 2011– 
2016, a Healthy Homes cohort study enrolled 63 
homes in rural YK Delta and Bristol Bay regions of 
Alaska to evaluate the association of indoor air pollu
tants on respiratory symptoms and the impact of 
home interventions on respiratory outcomes [2,3,14]. 
Investigators demonstrated an association between 
indoor air quality and respiratory symptoms in chil
dren. After home remediation and education, parents 
reported decreases in runny nose, cough between 
colds, wet cough, wheezing with colds, wheezing 
between colds, and school absences. Children had an 
age-adjusted decrease in LRTI visits [21]. During 2016– 
2018, researchers with Alaska Native Tribal Health 
Organizations evaluated the feasibility of providing in- 
hospital environmental health consults for caregivers 
of children <5 years old hospitalised at the Alaska 
Native Medical Center with respiratory infections or 
asthma [34]. Caregivers reported changes in household 
behaviours that were specifically addressed in the con
sult or Healthy Homes Toolkit. The investigators 
demonstrated that it was feasible to provide environ
mental consults, mail toolkits, and arrange home mod
ifications to the homes of children hospitalised with 
respiratory illness.

Findings from this study are informing strategies to 
increase HEPA purifier use in programmatic interven
tions and a clinical trial. YKHC has expanded pro
gramme services to provide follow-up support via 
check in phone calls and replacement filters regularly 
to participants. The programme has provided HEPA 
purifiers and toolkits to 46 additional families of high- 
risk patients following the initial success of the pilot 
programme. In 2022 the National Institutes of Health 
Environmental Childhood Health Outcome (ECHO) pae
diatric clinical trials network initiated a multisite clinical 
trial (the BREATHE study – Bronchiolitis recovery and 
the use of HEPA filters) to determine whether use of 
HEPA purifiers units reduces the respiratory symptom 
burden for 24 weeks after hospitalisation compared to 
the use of a control unit [35]. Information from this 

6 M. SHORT ET AL.



evaluation provided critical information to the BREATHE 
investigators on the acceptability, feasibility, and cost of 
introducing HEPA purifying units to households in rural 
settings.

This evaluation had several limitations. There was 
a delay in the planned evaluation due to the COVID-19 
pandemic which may have introduced interviewee 
recall bias. The evaluation was limited to interviews 
with of a subset of households that were part of the 
YKHC HEPA purifier pilot programme. However, inter
viewed households had similar baseline characteristics 
to those that were not interviewed, which suggests 
that their experiences and perceptions of HEPA puri
fiers may be similar to those from non-interviewed 
households. Although the sample size was small, the 
interviewed households provided useful information 
about the acceptability and perceived benefits of 
home HEPA purifier use in remote Tribal communities. 
These findings likely generalise to other Tribal com
munities and rural households that experience indoor 
air quality challenges and respiratory health 
disparities.

Conclusions

Our evaluation found that HEPA purifiers were accep
table and feasible for use in rural Alaska Native house
holds. Households reported that the HEPA purifiers 
were easy to use, quiet, and had low electricity costs; 
households believed that use of HEPA purifiers 
improved their child’s health. Based on this positive 
evaluation, we recommend that health organisations 
implement home HEPA purifier programmes with 
households at increased risk for poor respiratory health, 
such as those with individuals living with chronic lung 
disease or with reduced indoor air quality. Furthermore, 
programmes should provide replacement HEPA filters 
to sustain HEPA purifier interventions in low resource 
communities.

Acknowledgments

The authors extend their deep appreciation to the Alaska 
Native residents who generously shared their personal experi
ences. The authors also thank the YKHC OEHE team, including 
Jackson Grimes and Alyssa Leary, as well as Jennifer Shaw, for 
their support of this project.

Data availability statement

The data that support the findings of this study are available 
on request from the corresponding author, JWK, contingent 
upon Alaska Area IRB and YKHC Tribal approvals. These data 
are not publicly available due to Tribal sovereignty.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by a National Institutes of Health 
Diversity Supplement Award under Grant [UG1 OD024944- 
04S1].

ORCID
James Keck http://orcid.org/0000-0001-7193-065X

References

[1] Fujiogi M, Goto T, Yasunaga H, et al. Trends in 
Bronchiolitis Hospitalizations in the United States: 
2000–2016. Pediatrics. 2019;144(6):e20192614. doi: 10. 
1542/peds.2019-2614

[2] Singleton RJ, Holman RC, Folkema AM, et al. Trends in 
lower respiratory tract infection hospitalizations among 
American Indian/Alaska Native children and the general 
US child population. J Paediatr. 2012;161(2):296–302.e2. 
doi: 10.1016/j.jpeds.2012.02.004

[3] Foote EM, Singleton RJ, Holman RC, et al. Lower respira
tory tract infection hospitalizations among American 
Indian/Alaska Native children and the general United 
States child population. International Journal Of 
Circumpolar Health. 2015;74(1):29256. doi: 10.3402/ijch. 
v74.29256

[4] Singleton RJ, Bruden D, Bulkow LR. Respiratory syncytial 
virus season and hospitalizations in the Alaskan 
Yukon-Kuskokwim Delta. Pediatr Infect Dis J. 2007;26 
(11):S46–50. doi: 10.1097/INF.0b013e318157da9b

[5] Singleton R, Morris A, Redding G, et al. Bronchiectasis in 
Alaska native children: causes and clinical courses. 
Pediatr Pulmonol. 2000;29(3):182–187. doi: 10.1002/ 
(SICI)1099-0496(200003)29:3<182:AID-PPUL5>3.0.CO;2-T

[6] Bulkow LR, Singleton RJ, DeByle C, et al. Risk factors for 
hospitalization with lower respiratory tract infections in 
children in rural Alaska. Pediatrics. 2012;129(5):e1220–7. 
doi: 10.1542/peds.2011-1943

[7] Bulkow LR, Singleton RJ, Karron RA, et al. Risk factors for 
severe respiratory syncytial virus infection among Alaska 
native children. Pediatrics. 2002;109(2):210–216. doi: 10. 
1542/peds.109.2.210

[8] Hennessy TW, Ritter T, Holman RC, et al. The relationship 
between in-home water service and the risk of respira
tory tract, skin, and gastrointestinal tract infections 
among rural Alaska Natives. Am J Public Health. 
2008;98(11):2072–2078. doi: 10.2105/AJPH.2007.115618

[9] Kovesi T, Creery D, Gilbert NL, et al. Indoor air quality risk 
factors for severe lower respiratory tract infections in 
Inuit infants in Baffin Region, Nunavut: a pilot study. 
Indoor Air. 2006;16(4):266–275. doi: 10.1111/j.1600- 
0668.2006.00423.x

[10] Barker AF. Bronchiectasis. N Engl J Med. 2002;346 
(18):1383–1393. doi: 10.1056/NEJMra012519

INTERNATIONAL JOURNAL OF CIRCUMPOLAR HEALTH 7

https://doi.org/10.1542/peds.2019-2614
https://doi.org/10.1542/peds.2019-2614
https://doi.org/10.1016/j.jpeds.2012.02.004
https://doi.org/10.3402/ijch.v74.29256
https://doi.org/10.3402/ijch.v74.29256
https://doi.org/10.1097/INF.0b013e318157da9b
https://doi.org/10.1002/(SICI)1099-0496(200003)29:3%3C182:AID-PPUL5%3E3.0.CO;2-T
https://doi.org/10.1002/(SICI)1099-0496(200003)29:3%3C182:AID-PPUL5%3E3.0.CO;2-T
https://doi.org/10.1542/peds.2011-1943
https://doi.org/10.1542/peds.109.2.210
https://doi.org/10.1542/peds.109.2.210
https://doi.org/10.2105/AJPH.2007.115618
https://doi.org/10.1111/j.1600-0668.2006.00423.x
https://doi.org/10.1111/j.1600-0668.2006.00423.x
https://doi.org/10.1056/NEJMra012519


[11] Robin LF, Less PS, Winget M, et al. Wood-burning stoves 
and lower respiratory illness in Navajo children. Pediatr 
Infect Dis J. 1996;15(10):859–865. doi: 10.1097/00006454- 
199610000-00006

[12] Morris K. Wood-burning stoves and lower respiratory 
tract infection in American Indian children. Am J Dis 
Children. 1990;144(1):105–108. doi: 10.1001/archpedi. 
1990.02150250117047

[13] Wenger JD, Zulz T, Bruden D, et al. Invasive pneumococ
cal disease in Alaskan children: impact of the 
seven-valent pneumococcal conjugate vaccine and the 
role of water supply. Pediatr Infect Dis J. 2010;29 
(3):251–256. doi: 10.1097/INF.0b013e3181bdbed5

[14] Singleton R, Salkoski AJ, Bulkow L, et al. Housing char
acteristics and indoor air quality in households of Alaska 
native children with chronic lung conditions. Indoor Air. 
2017;27(2):478–486. doi: 10.1111/ina.12315

[15] Ware D, Lewis J, Hopkins S, et al. Sources and percep
tions of indoor and ambient air pollution in rural Alaska. 
J Community Health. 2013;38(4):773–780. doi: 10.1007/ 
s10900-013-9678-9

[16] Ware DN, Lewis J, Hopkins S, et al. Household reporting 
of childhood respiratory health and air pollution in rural 
Alaska native communities. Int J Circumpolar Health. 
2014;73(1):1–10. doi: 10.3402/ijch.v73.24324

[17] Wiltse N, Madden D, Valentine B, et al. 2013 Alaska 
Housing Assessment Statewide Report. Fairbanks, 
Alaska: Cold Housing Climate Research Center; 2014.

[18] Stern G, Latzin P, Roosli M, et al. A prospective study of 
the impact of air pollution on respiratory symptoms and 
infections in infants. Am J Respir Crit Care Med. 2013;187 
(12):1341–1348. doi: 10.1164/rccm.201211-2008OC

[19] Dherani M, Pope D, Mascarenhas M, et al. Indoor air pollu
tion from unprocessed solid fuel use and pneumonia risk 
in children aged under five years: a systematic review and 
meta-analysis. Bullet World Health Organ. 2008;86(5):390– 
398C. doi: 10.2471/BLT.07.044529

[20] Wilkinson P, Smith KR, Davies M, et al. Public health 
benefits of strategies to reduce greenhouse-gas emis
sions: household energy. Lancet. 2009;374 
(9705):1917–1929. doi: 10.1016/S0140-6736(09)61713-X

[21] Singleton R, Salkoski AJ, Bulkow L, et al. Impact of home 
remediation and household education on indoor air 
quality, respiratory visits and symptoms in Alaska native 
children. Int J Circumpolar Health. 2018;77(1):1422669. 
doi: 10.1080/22423982.2017.1422669

[22] Ward TJ, Semmens EO, Weiler E, et al. Efficacy of inter
ventions targeting household air pollution from residen
tial wood stoves. J Expo Sci Environ Epidemiol. 2017;27 
(1):64–71. doi: 10.1038/jes.2015.73

[23] McNamara ML, Thornburg J, Semmens EO, et al. 
Reducing indoor air pollutants with air filtration units in 

wood stove homes. Sci Total Environ. 2017;592:488–494. 
doi: 10.1016/j.scitotenv.2017.03.111

[24] James C, Bernstein DI, Cox J, et al. HEPA filtration 
improves asthma control in children exposed to 
traffic-related airborne particles. Indoor Air. 2020;30 
(2):235–243. doi: 10.1111/ina.12625

[25] U.S. Census Bureau. 2020 Decennial census [accessed 
2024 Feb 20]. Available from: https://data.census.gov

[26] Tribal Health Homes Network. AIRMATTERS Toolkit 
[accessed 2023 Aug 22]. Available from: https://thhnw. 
org/air-matters/

[27] National Environmental Health Association (NEHA). 
Registered environmental health Specialist credential. 
Available from: https://2022.neha.org/professional- 
development/credentials/rehs-rs.

[28] Brumberg HL, Karr CJ, Bole A. Council on environmen
tal H. Ambient air pollution: health hazards to 
children. Pediatrics. 2021;147(6). doi: 10.1542/peds. 
2021-051484

[29] Cheek E, Guercio V, Shrubsole C, et al. Portable air pur
ification: review of impacts on indoor air quality and 
health. Sci Total Environ. 2021;766:142585. doi: 10.1016/ 
j.scitotenv.2020.142585

[30] U.S. Environmental Protection Agency. Residential Air 
Cleaners: A Technical Summary. 3rd ed. Washington, D. 
C.; 2018.

[31] Hansel NN, Putcha N, Woo H, et al. Randomized clinical 
trial of Air Cleaners to improve indoor Air quality and 
chronic obstructive pulmonary disease health: results 
of the Clean Air study. Am J Respir Crit Care Med. 
2022;205(4):421–430. doi: 10.1164/rccm.202103- 
0604OC

[32] Noonan CW, Semmens EO, Ware D, et al. Wood stove 
interventions and child respiratory infections in rural 
communities: KidsAir rationale and methods. Contemp 
Clin Trials. 2020;89:105909. doi: 10.1016/j.cct.2019. 
105909

[33] Walker ES, Semmens EO, Belcourt A, et al. Efficacy of air 
filtration and education interventions on indoor fine par
ticulate matter and child lower respiratory tract infec
tions among rural U.S. Homes heated with Wood 
Stoves: results from the KidsAIR randomized trial. 
Environ Health Perspect. 2022;130(4):47002. doi: 10. 
1289/EHP9932

[34] Nelson A, Salkoski AJ, Richards B, et al. Environmental 
health consults in children hospitalized with respiratory 
infections. J Community Health. 2021;46(2):324–333. doi:  
10.1007/s10900-020-00886-w

[35] National Institute of Health (NIH). Clinical trials. 
Bronchiolitis recovery and the use of high efficiency 
particulate air (HEPA) filters (BREATHE). Available from: 
https://clinicaltrials.gov/study/NCT05615870

8 M. SHORT ET AL.

https://doi.org/10.1097/00006454-199610000-00006
https://doi.org/10.1097/00006454-199610000-00006
https://doi.org/10.1001/archpedi.1990.02150250117047
https://doi.org/10.1001/archpedi.1990.02150250117047
https://doi.org/10.1097/INF.0b013e3181bdbed5
https://doi.org/10.1111/ina.12315
https://doi.org/10.1007/s10900-013-9678-9
https://doi.org/10.1007/s10900-013-9678-9
https://doi.org/10.3402/ijch.v73.24324
https://doi.org/10.1164/rccm.201211-2008OC
https://doi.org/10.2471/BLT.07.044529
https://doi.org/10.1016/S0140-6736(09)61713-X
https://doi.org/10.1080/22423982.2017.1422669
https://doi.org/10.1038/jes.2015.73
https://doi.org/10.1016/j.scitotenv.2017.03.111
https://doi.org/10.1111/ina.12625
https://data.census.gov
https://thhnw.org/air-matters/
https://thhnw.org/air-matters/
https://2022.neha.org/professional-development/credentials/rehs-rs
https://2022.neha.org/professional-development/credentials/rehs-rs
https://doi.org/10.1542/peds.2021-051484
https://doi.org/10.1542/peds.2021-051484
https://doi.org/10.1016/j.scitotenv.2020.142585
https://doi.org/10.1016/j.scitotenv.2020.142585
https://doi.org/10.1164/rccm.202103-0604OC
https://doi.org/10.1164/rccm.202103-0604OC
https://doi.org/10.1016/j.cct.2019.105909
https://doi.org/10.1016/j.cct.2019.105909
https://doi.org/10.1289/EHP9932
https://doi.org/10.1289/EHP9932
https://doi.org/10.1007/s10900-020-00886-w
https://doi.org/10.1007/s10900-020-00886-w
https://clinicaltrials.gov/study/NCT05615870

	Abstract
	Introduction
	Methods
	Study population
	HEPA purifier pilot project
	Evaluation design and data collection
	Data analysis
	Ethics

	Results
	Interviews
	Demographics
	HEPA purifier usage
	HEPA purifier perceptions
	Air quality
	HEPA unit operation
	Health
	Reasons for no longer using the unit


	Discussion
	Conclusions
	Acknowledgments
	Data availability statement
	Disclosure statement
	Funding
	References

