[image: image1.png]ALLIANCE FOR HEALTHY HOMES

Protecting Children from Lead and Other Environmental Health Hazards





Key Scientific Information on Housing and Health *

Research Studies

Risk Factors for Pediatric Asthma:  Contribution of Poverty, Race, and Urban Residence
September 2000, American Journal of Respiratory and Critical Care Medicine
C. Andrew Aligne, Peggy Auinger, Robert S. Byrd, and Michael Weitzman

Using data from the Child Health Supplement to the 1988 National Health Interview Survey, researchers demonstrated that although black children had higher rates of asthma than white children, when adjusted for multiple factors including poverty status and urban residence, there was no significant correlation of asthma by race.  Further analyses showed that regardless of race or poverty level, urban children were at significantly increased risk of asthma when compared to non-urban children.  These results suggest that “the higher prevalence of asthma among black children is not due to race or to low income per se, and that all children living in an urban setting are at increased risk for asthma.”

Symptoms of Wheeze and Persistent Cough in the First Year of Life:  Associations with Indoor Allergens, Air Contaminants, and Maternal History of Asthma

August 1, 2003, American Journal of Epidemiology
Kathleen Belanger, William Beckett, Elizabeth Triche, et al. 

This study, conducted in Connecticut and southern Massachusetts, examined a wide range of factors that can impact indoor air quality, including allergens, tobacco smoke, wood smoke, and mold.  It found that while common allergens did not significantly impact the respiratory health of the infants in the study, mold did trigger greater rates of wheezing and persistent coughing in babies.  The study also demonstrated that infants whose mothers have asthma are at a greater risk of adverse health effects from exposure to mold than infants whose mothers do not have asthma, suggesting that mold sensitivity may be genetic.  The study’s authors recommend further inquiries to explore the interaction between possible genetic factors and mold exposure in infants.

Exposure to Indoor Pesticides during Pregnancy in a Multiethnic, Urban Cohort
January 2003, Environmental Health Perspectives
Gertrude S. Berkowitz, Josephine Obel, Elena Deych, et al.

As pesticide use in the U.S. and in urban area in particular grows, these researchers have identified the exposure of pregnant women, and their growing fetuses, to these pesticides as a growing concern requiring additional assessment and evaluation.  The study concludes that there is a great need to assess the “potentially adverse effects of pesticide exposure on fetuses and infants” and stresses the “importance of finding alternative methods for pest management to reduce pesticide exposures.”

Association of Housing Disrepair Indicators with Cockroach and Rodent Infestations in a Cohort of Pregnant Latina Women and Their Children
July 2005, Environmental Health Perspectives
Asa Bradman, Jonathan Chevrier, Ira Tager, et al.

Health burdens associated with poor quality housing and indoor pest infestations are likely to particularly affect young children, who spend most of their time indoors at home.  In the homes assessed by this study, located in a region experiencing a high rate of rural poverty, high residential densities and housing disrepair were common, and evidence of cockroaches and rodents was also common.  Compared to representative national survey data from the Department of Housing and Urban Development, homes in the study were more likely to have rodents, peeling paint, leaks under sinks, and cockroach infestations.  Rodent and cockroaches infestations were more likely in homes with several indicators of housing disrepair such as water damage, peeling paint, and indoor mold growth.  The study concludes that adverse housing conditions are common in rural areas with high rates of poverty, and those poor conditions increase the likelihood of pest infestations and home pesticide use.  Interventions to improve housing and promote children’s health and safety among the rural poor are needed, according to the study.

The Influence of Exterior Dust and Soil Lead on Interior Dust Lead Levels in Housing That Had Undergone Lead-Based Paint Hazard Control
May 2004, Journal of Occupational and Environmental Hygiene
Scott Clark, William Menrath, Mei Chen, et al.

Using information from the HUD Lead-Based Paint Hazard Control Grant Program Evaluation, this study examined the impacts of exterior lead dust and lead in exterior soil on interior dust lead levels in housing in which lead hazard control work had been conducted.  The study analyzed data from 12 state and local governments and concluded that high dust lead levels immediately outside dwellings can increase dust lead loading on interior surfaces of homes.  Modest soil lead control measures were found to reduce exterior dust lead levels, indirectly but significantly lowering the impact on interior levels.
National Prevlance and Exposure Risk for Cockroach Allergen in US Households
November 2005, Environmental Health Perspectives
Richard D. Cohn, Samuel J. Arbes, Jr., Renee Jamamillo, Laura H. Reid, and Darryl C. Zeldin

This study used data from the National Survey of Lead and Allergens in Housing to characterize the prevalence of cockroach allergen exposure in U.S. households.  The study found that cockroach allergen is common in U.S. households and is present at levels that can cause problems for asthmatics in ten percent of American homes.  The study also found that elevated concentrations of cockroach allergen were found in high-rise apartments, urban settings, homes built before 1940, and households with incomes less than $20,000 per year.
Home and Allergic Characteristics of Children with Asthma in Seven U.S. Urban Communities and Design of an Environmental Intervention: The Inner-City Asthma Study 

September 2002, Environmental Health Perspectives
Ellen F. Crain, Michelle Walter, George T. O'Connor, et al.

This study was designed to address the unique characteristics of the homes and therefore asthma experiences of inner-city children with moderate to severe asthma.  It concluded that these children “tend to be sensitized to multiple allergens and to live in homes with many conditions associated with allergen and [environmental tobacco smoke] ETS exposure.”  Further identified conclusions include the need for remediation methods that are flexible and easily tailored to meet the varying needs of individual children based on the nature of their multiple exposures.

Asthma in Children:  Environmental Factors 

June 1994, British Medical Journal
P. Cullinan and A.J. Taylor (editorial)

This editorial was written to support the publication of two separate studies examining the causes for an observed increase in asthma prevalence over a 10-15 year study period.  The editorial uses findings from these and various additional studies to support the assertion that although genetic factors do have a role, “the short period during which the increases in asthma and other allergic diseases have occurred suggests that environmental influences have been mainly responsible.”  

The Environment and Asthma in U.S. Inner Cities 

June 1999, Environmental Health Perspectives
Peyton A. Eggleston, Timothy J. Buckley, Patrick N. Breysse, et al. 

This paper presents an overview of environmental, immunologic, and genetic factors associated with asthma and provides a potential framework for designing an interdisciplinary asthma research program.  The “strongest epidemiologic association has been found between asthma morbidity and the exposure of immunologically sensitive asthmatic patients to airborne allergens.”  Therefore, study researchers further assert that “indoor exposures are more important than ambient pollutants and that bioaerosols containing allergenic proteins are especially important” in understanding asthma.
How Environmental Exposures Influence the Development and Exacerbation of Asthma 

July 2003, Pediatrics
Ruth A. Etzel

This article asserts that indoor air exposures are more strongly linked to the increase in asthma prevalence than either outdoor air exposures or violence.  Specifically, dust mite and tobacco smoke exposure are identified as both risk factors for the development of asthma, as well as factors that may exacerbate existing asthma.
Housing Quality and Children’s Socioemotional Health 

February 2003

Robert Gifford, Canadian Mortgage and Housing Corporation  

Conducted to explore the relationship between the quality of a child’s housing and neighborhood with apparent childhood behavior problems (socioemotional health), this study demonstrates significant relationships between the number of children’s behavioral problems and two housing quality indices:  the general condition of the residence’s interior and the general physical condition of the neighborhood.  Further, the more problems noted in these residences and neighborhoods, the more behavior problems were reported.  Both of these relationships remained independent of other factors such as income and education levels.   

Obesity and the Risk of Newly Diagnosed Asthma in School-age Children
2003, American Journal of Epidemiology
Frank D. Gilliland, Kiros Berhane, Talat Islam, et. al. 

Theorizing that obesity may play a role in the development of childhood asthma, the authors of this study analyzed data from over 3,000 participants in the Children’s Health Study in southern California.  The authors examined data related to later physician-diagnosed asthma, height, weight, and known risk factors of asthma in order to determine the relationship between childhood obesity and asthma development.  The authors concluded that obesity is associated with an increased risk of asthma in boys and non-allergic children.

Childhood Asthma and Indoor Environmental Risk Factors 

1993, American Journal of Epidemiology
Claire Infante-Rivard

This study examined indoor environmental factors in relation to the incidence of asthma in newly diagnosed 3-4 year old asthmatic children and non-asthmatic children.  The results of this study include the conclusion that indoor environmental factors – such as maternal smoking, use of a humidifier in a child’s bedroom, and the presence of an electrical heating system in the home - contribute to the incidence of asthma in children. 

Indoor Air Pollutants: Limited-Resource Households and Child Care Facilities
March 2005, Journal of Environmental Health
J. Laquatra, LF Maxwell, and M. Pierce

This paper reports on a study of indoor air quality in homes and child care facilities in non-metropolitan counties of New York State.  Specific pollutants examined were lead, radon, carbon monoxide, asbestos, and mold.  Some homes had high levels of pollutants, and certain pollutants were significantly and negatively correlated with household income.  High levels of pollutants also were observed in many child care facilities, which raises questions about constant exposure of children to pollutants.  Recommendations are made for lowering pollutant levels in low-income households and child care facilities.
Clearing the Air:  Asthma and Indoor Air Exposures
2000, National Academy Press

Institute of Medicine, Committee on the Assessment of Asthma and Indoor Air

Recognizing that the indoor environment plays a role in worldwide increases in asthma prevalence and therefore “interventions to limit or eliminate indoor exposures have the potential to help asthmatics and perhaps result in the primary prevention of the illness,” the results of this EPA-commissioned NAS assessment provide scientific and technical information accessible to the public on the health impacts of indoor pollutants related to asthma and mitigation and prevention strategies to reduce exposures, and identify related existing and future research needs.  Significant findings of the study include: 1) “there is sufficient evidence of a causal relationship between exposure to house dust mite allergen and the development of asthma in susceptible children;” and 2) sufficient evidence of a “causal relationship between exposure to the allergens produced by cats, cockroaches, and house dust mites, and exacerbations of asthma in sensitized individuals.”

Indoor Allergens: Assessing and Controlling Adverse Health Effects
1993, National Academy Press

Institute of Medicine, Committee on the Health Effects of Indoor Allergens 

Andrew M. Pope, Roy Patterson, and Harriet Burge, Editors  

This book focuses on various aspects of the relationship between allergens and the indoor environment – diseases caused; sources; medical responses and testing; and exposure and risk assessment.  It further discuses the role of available control strategies and education methods.  Conclusions focus on the need for improved education of patients and medical personnel, appropriate building development and operation, and expanded research activities.
Asthma and the Home Environment 

2000, Journal of Asthma
A. P. Jones

This review article discusses the modifications to the home environment that have occurred over the years, their coincidence with a global increase in asthma prevalence, the existence of indoor allergens and other indoor air quality concerns, and the existing information on the links between asthma and indoor air pollution.  It further addresses the need for patient education beyond the provision of information and briefly discusses asthma research funding, legislative, and regulatory needs.
Pesticides and Inner-City Children:  Exposures, Risks, and Prevention
June 1999, Environmental Health Perspectives
Philip J. Landrigan, Luz Claudio, Steven B. Markowitz, et al.

This article outlines the excessive exposures to pesticides suffered by inner-city children due to the age and poor maintenance of the urban housing stock, and the developmental vulnerabilities of children that place them at “seriously increased risk for neurological, endocrine, and other developmental disabilities,” to develop several prevention recommendations for a comprehensive strategy to protect inner-city children against the hazards of pesticides.  Further, the article specifically states that integrated pest management (IPM) must be utilized in conjunction with risk assessment to prevent exposures, as reliance on risk assessment has been demonstrated to be unsuccessful in limiting the pesticide exposures of urban children.
Residential Exposures Associated with Asthma in US Children 

March 2001, Pediatrics
Bruce Lanphear, C. Andrew Aligne, Peggy Auinger, et al.

In this study, researchers conducted a cross-sectional survey of over 8,000 children less than 6 years of age who participated in the Third National Health and Nutrition Examination Survey to reach their objective of identifying residential exposure risk factors and estimating the population attributable risk of these exposures for doctor-diagnosed asthma.  Their results indicate that approximately 39% of the doctor-diagnosed cases of asthma in US children under 6 years old “could be prevented by eliminating exposures to indoor pollutants and allergens in housing.”  

Is There a Dose-Response Relationship between Exposure to Indoor Allergens and Symptoms of Asthma?  

October 1995, Journal of Allergy and Clinical Immunology
Thomas A. E. Platts-Mills, Richard B. Sporik, Lisa M. Wheatly, and Peter W. Heymann

As evidence, reports, and studies exist which both support and question whether there is an association and/or causal relationship between indoor allergen exposure and asthma, this review article examines and discusses the findings of several other studies to conclude that although there is “clear evidence for a dose-response relationship such that the higher the levels of allergen in the homes of a community, the larger the percent of children who will become sensitized … the evidence for a dose-response relationship between exposure and symptoms of asthma among sensitized individuals is indirect.” 

The Role of Intervention in Established Allergy:  Avoidance of Indoor Allergens in the Treatment of Chronic Allergic Disease 

November 2000, Journal of Allergy and Clinical Immunology
Thomas A. E. Platts-Mills, John W. Vaughan, Melody C. Carter, and Judith A. Woodfolk

This study concludes that controlling exposure to allergens in houses the not only an effective treatment for allergic patients, but is preferable to other treatments such as immunotherapy and drug treatments.  Further, decreasing exposure to allergens through avoidance allows immunotherapy and drug treatments to become more effective if used.  According to these researchers, the key to successful avoidance is extensive education of patients on the biology of the allergen source, intervention methods, and potential regional and structural influences on home dust characteristics.  

Deteriorated Housing Contributes to High Cockroach Allergen Levels in Inner-City Households 

April 2002, Environmental Health Perspectives
Virginia A. Rauh, Ginger L. Chew, Robin S. Garfinkel

This study investigated levels of cockroach allergens in a sample of low-income, Dominican or African-American, New York City households with young children to determine whether allergen distribution is a function of housing deterioration.  Results indicated that “indoor household allergen levels are related to degree of household disrepair, after adjusting for individual family attributes” such as income and sociocultural factors, and pest control methods.   

Pesticides in Children 

October 2001, Pediatric Clinics of North America
J. Routt Reigart and James R. Roberts

First, this article discusses pesticide use in the United States, exposures routes among children, diagnosis and treatment of acute poisonings, and the toxic effects of exposure.  Second, it outlines some of the legislative and regulatory progresses achieved to reduce the risks of pesticides to children.  Finally, it provides a list of recommendations that pediatricians can relay to parents to limit pesticide exposure.
The Role of Cockroach Allergy and Exposure to Cockroach Allergen in Causing Morbidity among Inner-City Children with Asthma 

May 1997, New England Journal of Medicine
David L. Rosenstreich, Peyton Eggleston, Meyer Kattan, et al.

The results of this study showed that as compared to other children, inner-city children from around the United States who were both allergic to cockroach allergen and exposed to high levels of cockroach allergen had significantly more: hospitalizations and unscheduled medical visits related to asthma per year; days of wheezing; missed school days; nights with lost sleep; and caregivers whose nighttime sleep patterns and daytime plans were disrupted due to the child’s asthma.  

Early Life Environmental Risk Factors for Asthma: Findings from the Children’s Health Study
December 2003, Environmental Health Perspectives
Muhammad Towhid Salam, Yu-Fen Li, Bryan Langholz, and Frank Davis Gilliland

This study out of southern California concluded that chemical exposures during the first year of life can substantially increase a child’s risk of developing asthma.  The study of nearly 700 children in 12 communities found that children exposed to household pesticides in their first year of life were more than twice as likely to develop asthma.  Infants exposed to wood smoke, cockroaches, and farm animals also suffered higher rates of asthma.  While noting that an array of factors contribute to asthma, the study indicates that both indoor and outdoor contaminants have especially strong effects on infants and that respiratory health may be determined by exposure during the child’s first year.

Exposure to House-Dust Mites Allergen (Der P I) and the Development of Asthma in Childhood: A Prospective Study 

August 1990, New England Journal of Medicine
Richard Sporik, Stephen T. Holgate, Thomas A.E. Platts-Mills, and Jeremy J. Cogswell

This investigation into the relationship between the development of sensitization and asthma and exposure to house-dust mite allergen concluded that “in addition to genetic factors, exposure in early childhood to house-dust mite allergens in an important determinant of the subsequent development of asthma.”  The researchers further states that comprehensive evaluation of both this and other similar studies seems to provide “sufficient evidence to suggest a causal relation between exposure to house-dust mites and asthma.”
Health Effects of Housing Improvement:  Systematic Review of Intervention Studies 

July 2001, British Medical Journal 

Hilary Thomson, Mark Petticrew, and David Morrison

This study was undertaken to examine the existing evidence on the effects on health of housing improvement interventions by systematically reviewing historical housing intervention studies that measured quantitative health outcomes.  Researchers determined that overall “good research evidence is lacking on the health gains that result from investment in housing” quite possibly because of the “intuitive relation” between poor housing and poor health.  The researchers go on to illustrate the need for a holistic approach that recognizes the “multifactorial and complex nature of poor housing and deprivation” through “large scale studies that investigate the wider social context of housing interventions.”

Effects of Physical Interventions on House Dust Mite Allergen Levels in Carpet, Bed, and Upholstery Dust in Low-Income, Urban Homes 

August 2001, Environmental Health Perspectives
Patrick J. Vojta, Sandra P. Randels, James Stout, et al.

To assess the feasibility and effectiveness of physical interventions to mitigate house dust mite allergens in low-income, urban homes, this study: enrolled homes with high level of house dust mite allergen in the bed, bedroom carpet, or upholstered furniture; employed various interventions; and collected samples for comparison.  Results concluded that physical interventions such as mattress and pillow encasement, proper laundering techniques, and intensive vacuuming offer practical means of reducing house dust mite allergen levels in these environments. 

Sensitisation to Airborne Moulds and Severity of Asthma:  Cross Sectional Study from European Community Respiratory Health Survey
August 2002, British Medical Journal
Mahmoud Zureik, Catherine Neukirch, Bénédicte Leynaert, et al.

Researchers of this study followed over 1,000 asthmatic adults to assess whether asthma severity is associated with sensitization to airborne molds rather than to other seasonal or perennial allergens.  Study results demonstrated that sensitization to airborne molds increased significantly with increasing asthma severity; no increase in asthma severity was observed with sensitization to pollens or cats.  Therefore, the researchers concluded that “sensitization to moulds is a powerful risk factor for severe asthma in adults.”
Reports, Articles, and Statements

Toxic Effects of Indoor Molds

April 1998, Pediatrics
American Academy of Pediatrics Committee on Environmental Health

This policy statement from the AAP describes the toxic properties of molds and their potential for causing respiratory problems in infants.  The AAP concludes that infants should not be “exposed to chronically moldy, water-damaged environments” and further identifies a list of recommendations for pediatrician-to-patient action and advice.
Home is Where the Harm Is:  Inadequate Housing as a Public Health Crisis

May 2002, American Journal of Public Health
Samiya A. Bashir

This article explores the increasing indoor isolation that characterizes urban households and discusses some of the “ill effects on family health” this seemingly “safe” environment actually inflicts upon its inhabitants due to the dangers it harbors.  It looks at primary prevention, community advocacy, the need for multi-issue approaches, and the availability of tools to assist in the prevention of hazards as possible ways to effect positive changes in both individual and community health.  

The Asthma Epidemic:  Prospects for Controlling an Escalating Public Health Crisis 

September 2000, National Health Policy Forum, Background Paper 

Richard E. Hegner, The George Washington University

This paper reports not only on asthma prevalence data, mechanics, vulnerabilities, diagnosing challenges, and causes, but moves ahead to discuss asthma treatment issues such as medical management, patient information availability, existing treatment barriers, and economic implications.  The paper concludes with a policy discussion of asthma and public health in the U.S., current federal government weaknesses in dealing with asthma, and future plans of various related federal government agencies.

Damp Indoor Spaces and Health
May 2004, National Academies Press

Institute of Medicine of the National Academies

In 2003, the Centers for Disease Control and Prevention asked the National Academy of Sciences’ Institute of Medicine to review the scientific literature regarding the relationship between moisture and mold in the indoor environment and adverse health effects.  On May 25, 2004, the Institute issued its long-awaited final report, Damp Indoor Spaces and Health.  The report presents a number of significant conclusions about the health impacts of moisture in homes and other buildings and makes key recommendations on how to minimize those impacts.

Housing and Health:  Time Again for Public Action

May 2002, American Journal of Public Health 

James Krieger and Donna L. Higgins

This article discusses the background, history, and indicators of “housing quality as a determinant of health” and makes the case for increased public health involvement in housing issues.  Examples of existing public health efforts to improve housing condition are identified, however the priorities of expanding capacity and securing adequate resources are the main needs recognized to reach significant impact levels.  The article concludes by suggesting several opportunities available to public health programs to become more involved in housing issues, such as housing code development and enforcement, healthy homes program implementation, and affordable, healthy housing advocacy.

Housing and Health – Current Issues and Implications for Research and Programs 

March 2000, Journal of Urban Health
Thomas D. Matte and David E. Jacobs

This article presents a synopsis of the ways in which human health can be affected by the home environment and explains the relationships of specific health hazards in housing (including: unintentional injuries, lead, asthma allergens, moisture, mold, rodent and insect pests, pesticide residue, and indoor air pollution) to then discuss the implications of these concerns for addressing the health-housing connection in future prevention programs and research.  Specific recommendations include the need for integrated efforts to address multiple housing problems simultaneously, as well as the need for stronger ties between housing and public health programs.
Healthy Housing: A Structured Review of Published Evaluations of US Interventions to Improve Health by Modifying Housing in the United States, 1990-2001

September 2003, American Journal of Public Health
Susan C. Saegert, Susan Klitzman, Nicholas Freudenberg, Jana Cooperman-Mroczek, and Salwa Nassar

This literature review analyzed 72 studies selected from 12 electronic databases of U.S. healthy homes interventions, which occurred between 1990 and 2001.  The authors find that 92 percent of the interventions addressed a single condition, most often lead poisoning, injury, or asthma.  Most of the interventions significantly improved the condition they targeted, but only 14 percent were deemed to be extremely successful.  The authors conclude that the analyzed interventions show strong links between housing conditions and health and that interventions can and do improve health.  However, the authors also state that in order to be more effective, healthy homes interventions must be “ecological” or holistic in nature, encompassing entire housing complexes, neighborhoods, and communities.
How Substandard Housing Affects Children’s Health
October 2000, Contemporary Pediatrics
Megan Sandel and Jean Zotter

Connecting conditions such as lead poisoning, asthma, and injury with the underlying problem of inadequate housing environment as the cause of the condition is a necessary first step to improving children’s health.  This article explains the existing housing crisis and the direct and indirect effects of inadequate housing on health both independently and through the use of case study examples to explore the available opportunities for pediatricians to improve their patient’s housing and health through advocacy, awareness, and partnerships.  

There’s No Place Like Home:  How America’s Housing Crisis Threatens Our Children

March 1999, Doc4Kids Project

Megan Sandel, Joshua Sharfstein, and Randy Shaw  


This publication “pulls together for the first time the most up-to-date research from the Centers for Disease Control, leading medical and public health journals, and firsthand observations by pediatricians across the country on the link between affordable housing and children’s health.”  As background, the report discusses the growing housing crisis in the U.S.; it’s contribution to the increase in children suffering from health problems such as asthma, viral infections, anemia, and stunted growth; and it’s impact on childhood death, hunger, and education failure rates.  The report culminates in a list of recommendations aimed at addressing the federal government’s “failure to provide affordable housing opportunities” to a growing number of American families. 

Housing and Public Health

2004, Annual Review of Public Health
Mary Shaw

This review from the United Kingdom considers the broad area of housing and public health and takes into account the range of factors through which housing affects health.  The review finds that housing affects health in a myriad of ways, in sum forming one of the key social determinants of health.  The author states that the investment in affordable, healthy housing is more than just an investment in “bricks and mortar;” such an investment can form the foundation of the future health and well being of an entire population and can also work to combat poverty.  The author further notes that addressing poor-quality and blighted housing is a task that must be seriously undertaken by all those who work to advance public health.
* Note:  All articles are arranged in alphabetical order by primary author.  Links are provided to articles available online.  Copies of articles not available online can be requested from Brian Gumm at the Alliance, bgumm@afhh.org 
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