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Characterize housing conditions and related 
health hazards among monolingual, Spanish-
speaking immigrant families with children 
under 18 
 



Why Housing Conditions? 

• Hazards in the home have been shown to cause adverse health 
effects among children 

• Underlying causes are rooted in structural and maintenance issues, heating, 
water damage, and excess moisture, etc. 

• Home hazards tend to concentrate in deteriorated housing in low-
income and/or transitional neighborhoods 
 
 

Citations: Lanphear (2002); Brunekeef (1989); DiGuiseppi (1998); Shai (2006); Jacobs (2002); Klitzman, S. (2007) 



Commerce City 

Study Area: Commence City, CO 



Survey Recruitment and Participation 

2,365 homes 
visited 

1,855 (78%) 
ineligible 

197 (8%)              
not screened 

313 (13%)     
eligible 

250 (80%) 
participated 
574 children 

12 (4%)        
refused 

51 (16%) 
undecided/ not 

reached 



Data Collection Framework 

Household Survey 

250 Households 
- Demographics 
- Asthma and allergies 
- Safety behaviors 
- Injuries 
- Lead exposure 

Household Audit & Testing 
- Environmental/blood lead 
- Ventilation 
- Minor structural damage 
- Other safety hazards 
- Mold and dampness 
- Pets and pests 
- Maintenance & 
cleanliness 
- Hot water temp 
- CO/smoke detectors 

Air Sampling 

100 Households 
- Carbon monoxide 
- Carbon dioxide 
- PM2.5 
- Allergens 

Interventions 

- Individualized 
counseling and $10-$15 
kit targeted to identified 
hazard(s) for all homes 
- Minor repairs on 25 
homes 



Major Conclusions 

• Most homes of urban monolingual Spanish-speaking immigrant 
families with children have multiple problems  

• Moisture and mold (60%), safety hazards (99%), and inadequate ventilation 
potential (72%) 

• Owner-occupied homes had greater safety risks than rented homes, due to 
differences in type and age of homes 

• Overcrowded homes were at risk for poor indoor air quality 
• CO2 levels quite high (> 1000 ppm), PM2.5 almost 5 times higher than outdoor 

air, 3% of homes had elevated CO, allergen levels very low, no impacts from 
smoking or cooking 

• Can improve air quality by opening windows or doors 
 
 



Asthma and Atopy 

• Prevalence low among sample children (5%) 
• “Healthy immigrant” effect?  One-third of children foreign-born 

• Interactions between genetic susceptibilities and environmental 
factors in native and host countries may help explain low prevalence. 

• Differences in perception of reported symptoms (rooted in cultural 
and linguistic differences) may also influence prevalence. 

• Asthma and atopic symptom prevalence is partially explained by 
housing and indoor environmental conditions, not explained by 
indoor air measurements. 



Unsafe and unhealthy housing conditions may 
be due to: 

• Lack of safe, affordable housing 
• Crowding 
• Lack of financial resources for repairs due to low income 
• Less knowledge about risks due to low education 
• Less exposure to safety messages due to language barriers, lack of healthcare 

access 
• Cultural differences in perception of risk, preventability 



Implications 

• Conditions among recent immigrant housing are amenable to 
intervention. 

• Solutions must be multi-faceted and include strategies that target 
household-level improvements and access to health care. 

• Partnerships with local housing authorities, public health 
organizations, health clinics and NGOs are necessary to: 

• Raise awareness of housing and child health needs; 
• Develop healthy housing policies and approaches that remediate homes and 

address the wide range of hazards in substandard housing; and 
• Maximize reach within immigrant communities and sustain programs over 

time. 
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Research Questions 

1. Is home weatherization, and associated changes in indoor air 
quality, related to respiratory health? 
 
 

2. Does home weatherization protect occupants against pollutants 
generated by wildfires? 



Study Design 

• Main Study 
• 125 weatherized; 125 non-weatherized homes 

• Low income, LEAP qualified, non-smoking households, 
single-family homes, renter or owner 

• Characterizing weatherization, home ventialation, 
and respiratory health 

• Front range 

• Fire Study 
• 15 weatherized; 15 non-weatherized homes 

• Indoor & outdoor air quality monitoring during 
and after wildfire 



Home Visit: Engineering Team 

• 2 hours, 2 engineers 
• ACH50 – infiltration at 50 Pa 

• Measure of leakage area 
• Relatively constant 
• Can be link to infiltration rate through LBNL model 

• Walk-Through Inspections 
• Ventilation 
• Emergency Efficiently Upgrades 

• Carbon Monoxide 
• GPS  

 



Home Visit: Respiratory Team 

• Informed Consent, Household Roster,  
• Lung Function Test – FEV1, FVC, FEV1/FVC,  

• NDD EasyOne Plus Spirometer 

• Respiratory & Smoking Questionnaires 
• Results & Recommendations 

• List of Weatherization Activities 
• Healthy Indoor Air Checklist 
• Local Resource 
• Results: Lung Function Test 
• Results: Blower Door Test 



Geographic Distribution & Response Rates 

• 55 Homes 
• 31 weatherized 
• 24 control 

• West Side of Denver 
• 80219, 80204, 80211 

 
 

• THIS SLIDE WILL CHANGE 
 
 



Results: Demographics 

• Breakdown 
• Homes, weatherized, control, participants 

• Asthma 
• Abnormal spirometry 
• Smoking Status 
• Sex 
• Age 
• BMI 
• Race/Ethnicity 
• THIS SLIDE WILL CHANGE 
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Results: ACH50 



Results: ACH50 x Weatherized 

• Mean difference in Log 
Ach50 -  

Weatherized vs. Control 

Weatherized N Mean SD SE Min Max 

No 24 2.70 0.46 0.09 2.07 3.65 

Yes 31 2.47 0.43 0.08 1.78 3.42 



Results: ACH Annual x Weatherized 

• Mean difference in  
Log Annual ACH -  

weatherized vs. Control 

Weatherized N Mean SD SE Min Max 

No 24 -0.25 0.46 0.09 -0.84 0.68 

Yes 31 -0.49 0.46 0.08 -1.47 0.34 



Results: Respiratory Health 
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Fire Study 

• Gaseous and particulate 
concentration logging 

• CO, CO2, NOX, HCHO 
PM2.5, O3, Temp, RH% 





 

THANK YOU! 
Shelly.Miller@Colorado.Edu 


	��National Energy & Utility Affordability Coalition�Shelly L. Miller, Professor Mechanical Engineering�
	Hogares Sanos, Niños Sanos ��Home Environments, Safety Practices, and Indoor Air Quality Among Recent Mexican Immigrant Families: A Population-Based Study�
	Slide Number 3
	Why Housing Conditions?
	Slide Number 5
	Survey Recruitment and Participation
	Data Collection Framework
	Major Conclusions
	Asthma and Atopy
	Unsafe and unhealthy housing conditions may be due to:
	Implications
	Weatherization & Indoor Air in Low-Income Single Family Homes in Denver, Colorado
	Research Questions
	Study Design
	Home Visit: Engineering Team
	Home Visit: Respiratory Team
	Geographic Distribution & Response Rates
	Results: Demographics
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Fire Study
	Slide Number 24
	Slide Number 25

