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Pneumonia hospitalizations,  Alaska 
Native infants, by region, 2009-2011 
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Foote et al., Alaska Native Research Conference, 2014 

Northern and western rural regions –
10-fold higher than U.S.

Anchorage, urban and Southeast regions –
Similar to the U.S.



Long Term Effects of Childhood Pneumonia

Pneumonia 
can cause 
damage to 
airways

This leads 
to a chronic 
wet cough

Some get 
permanent 
lung 
damage 

This can 
lead to 
adult 
COPD, 
lung dis.



Risk Factors for respiratory hospitalizations, 
American Indian/Alaska Native children

• Medical conditions (premie, heart disease, chronic lung disease)

• Absence of breastfeeding

• Household crowding

• No piped water; <2 rooms with sinks 

• Woodstove in the house

• Vomiting after feeding

• Low income
Bruden et al, 18 years of RSV Surveillance. Ped Infect Dis J, 2015.
Bulkow LR  et al. Risk Factors for Hospitalization With LRTIs in Children in Rural Alaska. Pediatrics 2012
Bulkow LR et al. Risk factors for severe  RSV  infection among Alaska native children. Pediatrics 2002
Morris K, et al. Woodburning stoves and lower respiratory infection in American Indian  Children AJDC 1990
Robin LF et al. Woodburning stoves and lower respiratory infection in Navajo children PIDJ 1996 



The Alaska Healthy Homes Study
Partners

• Alaska Native Tribal Health Consortium (lead)

• Yukon Kuskokwim Health Corporation

• Bristol Bay Area Health Corporation

• Arctic Investigations Program - CDC

Goal

• See if home improvements can reduce pollutants

and improve health in children with lung disease

Methods

• Identify homes of children with lung problems

• Informed Consent

• Assess homes for indoor air quality 

• Simple home renovations (woodstove changeout, vents, range hoods etc.) and education 

• Check indoor air quality (PM2.5, Volatile Organic Compounds, CO2) and lung symptoms before and after

AJ Salkoski 
Healthy Homes Specialist



New and/or Improved Vents

Ventilation intake plugged 
with a rag

New ventilation intake



Woodstove Replacement

New EPA-certified, low-emission 
woodstove

Old woodstove



How did study homes compare with other 
U.S. homes?

9

U.S. data from 2008-2012 Census, American Community Survey
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Healthy Homes Study: Baseline findings
Indoor Air Quality

– High Volatile Organic Compounds (VOCs) and Particulates (PM2.5)

Respiratory symptoms in study household children 
– high rates of cough between colds, hospitalization for lung infections, history 

of pneumonia, and wheezing.

Household factors and child symptoms

VOCs

1º wood heat 

PM2.5 

VOCs

10

Cough between colds

Wheeze between colds

Asthma diagnosis

Associated with

Associated with

Singleton R, Salkoski AJ et al. Housing characteristics and indoor air quality…Indoor Air 2017



Household factors and indoor air pollution

contributed to increases in PM2.5Household smoking

contributed to increases in PM2.5, Volatile Organic Compounds (VOC)Woodstove use

contributed to increases in PM2.5, VOC, CO2, Rel Humidity# persons in house

No Piped water contributed to increases in VOC, CO2

Singleton R, Salkoski AJ et al. Housing characteristics and indoor air quality…Indoor Air 2017



Healthy Homes Study Results

• Decreased parent-reported symptoms in children

colds or runny nose

cough between cold

wet cough

wheezing with cold

need for inhaler or nebulizer

• Decreased parent-reported missed school

• Decreased medical visits for lung infections in high risk children

12

AFTER HOME IMPROVEMENT AND HOUSEHOLD EDUCATION

Singleton R, Salkoski AJ et al. Impact of home remediation… Int J Circumpolar Health 2018



Environmental Health 
Hospital Consult Study

Objectives:  Test feasibility of hospital-based ANMC environmental consults 

Methods: Environmental health specialists provide consult to caregivers of children hospitalized with 
respiratory illness  

– Provides education on home environment, best burn practices, cleaning, water mitigation etc. 

– Mails Indoor Air “Toolkit” – CO monitor, wood moisture tester, cleaning supplies etc. 

– Village Housing referrals – to fix woodstoves, improve ventilation, fix furnace etc. 

Questions? 

1. Is it feasible to provide environmental health consults as a regular service?

2. Do consults change caregiver behaviors.  Do houses receive the remediation?

Status: Finished enrollment, completing follow-up.

Future: Incorporating indigenous knowledge and working on sustainability



Healthy Homes Toolkit
The Healthy Homes Toolkit, adapted from the Air Matters Toolkit produced by Tribal 

Healthy Homes Network, is comprised of items meant to promote health and safety 

in the home. The items either measure or control contaminants and encourage 

behaviors like burning dry wood and mitigating moisture. Use of this toolkit will 

hopefully result in a healthier home environment and fewer respiratory infections for 

children living in rural communities.


