One in every eight dwelling units in California is substandard.”

— California Department of Housing and Community Development

“I have many patients who suffer from asthma where | know that the indoor air
pollution triggers are the main cause. These tend to be the toughest cases to treat
because no matter how much medicine we give them, with continued exposure to
— Lisa Chamberlain, Stanford Medical Center

triggers, the lungs just close down.”

ON AVERAGE California adults and children spend nearly
90% of their time during the week indoors, and most of

that time is in the home. Children can be exposed to many
asthma triggers in their homes. The presence of uncontrolled
environmental triggers causes irritation to the lungs and can
lead to the development and exacerbation of asthma as well
as allergies and other health-threatening conditions.

What Are the Major Environmental Triggers
Found in Homes, and How Do They Impact
Childhood Asthma?

Indoor air pollutants

Exposure to indoor air pollutants is linked with asthma exac-
erbations, decreased lung function, and other respiratory
symptoms. Sources of indoor pollutants related to asthma
include tobacco smoke, gas stoves, and space heaters. There
is also growing concern about the chemical emissions from
common consumer products, including household cleaning
products and air purifiers.

Tobacco smoke

Environmental tobacco smoke, or secondhand or passive
smoke, is produced when individuals use tobacco products
inside the home or too close to open doors and windows.
Environmental tobacco smoke has been identified by the
California Air Resources Board as a toxic air contaminant.”
Exposure to tobacco smoke has consistently been shown to
increase both allergic sensitization and subsequent asthma
attacks.?'? This is true for people who smoke tobacco as well
as for those exposed to environmental tobacco smoke both
in utero and in childhood. In addition exposure to environ-
mental tobacco smoke has been linked with the development
of asthma in infants and young children.3'?

Gas stoves and space heaters

Space heaters, furnaces, and gas stoves can emit nitrogen
dioxide (NO,), a common outdoor air pollutant. Exposure to
NO; indoors increases the likelihood, frequency, and severity
of asthma symptoms 3138

Consumer products—emerging concerns

Volatile organic compounds (VOCs) are chemicals commonly
found in household cleaning products, paints, and fuels.

They can also be emitted from building materials, new fur-
niture, and carpet. Recent evidence suggests an association
between exposure to VOCs and exacerbation of asthma.’”?
In addition some air purifiers or cleaning devices produce
ozone, which has been linked to asthma symptoms and
impaired lung function. Evidence suggests that the use of
these cleaners can produce ozone indoors in amounts that
exceed outdoor health standards.?*?

Indoor allergens

Exposure to indoor allergens is associated with exacerbation
of asthma for sensitized individuals. Common indoor aller-
gens include mold, dust mites, cockroaches, cats, and dogs.

Mold

Mold spores and bacteria found in the air, in settled dust,
on surfaces, and behind walls have been significantly associ-
ated with increased prevalence of respiratory symptoms and
decreased lung function among children with asthma 2%
There is also emerging evidence of a relationship between
exposure to mold and the development of asthma in chil-
dren 335374041 Mold and bacteria problems are worse in cer-
tain conditions, such as when there is moisture damage or
high indoor humidity.

Dust mites

Dust mites have been consistently associated with both aller-
gic sensitization and increased asthma symptom prevalence
and severity, especially when there is inadequate ventila-
tion and high humidity.3#2425" There is conflicting evidence
regarding the role of exposure to dust mites in the develop-
ment of asthma.’?5'%5 Intervention studies have shown that
dust mite allergen levels are reduced by putting polyure-
thane-coated covers on mattresses, quilts, and pillows; by
removing carpets and rugs; and by improving ventilation to
reduce humidity. 505670

Cockroaches and rodents

Cockroach and rodent (mouse and rat) allergens in kitchens
and bedrooms have been linked to an increase in the preva-
lence and severity of asthma symptoms.344257182 |ntervention
studies have demonstrated that professional cleaning, profes-

(Continued on other side)



sional extermination or integrated pest management, and
air filtration reduced levels of these pest allergens or allergic
responses to them, including asthma 588385

Cats and dogs

Allergens from dogs and cats can collect in dust on smooth
floors, on upholstered furniture, and especially on carpets
and rugs. Findings on the relationship between pet allergens
and asthma have been inconsistent.*% While some studies
found that exposure to cats is related to an increased risk of
allergic sensitization,>'# 8 other studies found a decreased
risk.3778%92 Studies examining exposure to dogs suggest no
effect or a protective effect.”#-8%91% However, there is con-
sistent evidence that both cat and dog exposure is related to
asthma exacerbations among sensitized individuals.*1282.94-9
Intervention studies have reported that some air filtration
devices*® and the removal of carpets and rugs reduced levels
of pet allergens in the home %%

What Can Be Done About Environmental
Triggers In The Home?

Community Action to Fight Asthma (CAFA) is a network of
asthma coalitions in California working to shape local, regional,
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and state policies to reduce the environmental triggers of
asthma for school-aged children where they live, learn, and
play. Examples of local and state policies aimed at reducing
environmental triggers in the home include the following:

® Reduce children’s exposure to environmental tobacco
smoke.

® Develop indoor air quality guidelines for housing authority
agencies and housing code inspectors, and improve
inspection and remediation practices.

® Promote clean indoor air programs and policies for private
and public landlords and tenants.

® Remove or reduce indoor exposures by promoting the use
of building materials, consumer products, and appliances
that emit little or no air pollutants.

® Engage tenants to be stronger advocates and spokespersons
for indoor air quality improvement policies and tenant
rights.

Please visit our website at www.rampasthma.org to learn
more about Community Action to Fight Asthma, connect with
local coalitions, locate asthma resources across California,
and sign up for our e-newsletter.

1 California Air Resources Board: Report to the California Legislature, July 2005. Indoor Air Pollution in California. http://www.arb.ca.gov/research/

indoor/ab1173/finalreport.htm.

2 Maier, W. C., H. M. Arrighi, B. Morray, C. Llewellyn, and G. J. Redding. "“Indoor risk factors for asthma and wheezing among Seattle school children.”

Environmental Health Perspectives 105 (2): 208-214 (1997).

3 Sharma, H. P, N. N. Hansel, E. Matsui, G. B. Diette, P. Eggleston, and P. Breysse. “Indoor environmental influences on children’s asthma.” Pediatric

Clinics of North America 54 (1): 103-120 (2007).

4 Gold, D. R. "Environmental tobacco smoke, indoor allergens, and childhood asthma.” Environmental Health Perspectives 108 (Supplement 4):

643-651 (2000).

5 Melén, E., M. Wickman, S. L. Nordvall, M. van Hage-Hamsten, and A. Lindfors. “Influence of early and current environmental exposure factors on
sensitization and outcome of asthma in pre-school children.” Allergy 56 (7): 646-652 (2001).

6 Lindfors, A., M. Wickman, G. Hedlin, G. Pershagen, H. Rietz, S. L. Nordvall. “Indoor environmental risk factors in young asthmatics: a case-control

study.” Archives of Disease in Childhood 73 (5): 408-412 (1995).

7 Wallace, L. A., H. Mitchell, G. T. O'Connor, L. Neas, M. Lippmann, M. Kattan, J. Koenig, et al. “Particle concentrations in inner-city homes of children
with asthma: the effect of smoking, cooking, and outdoor pollution.” Environmental Health Perspectives 111 (9): 1265-1272 (2003).

8 Hu, F. B., V. Persky, B. R. Flay, A. Zelli, J. Cooksey, and J. Richardson. “Prevalence of asthma and wheezing in public schoolchildren: association with
maternal smoking during pregnancy.” Annals of Allergy, Asthma and Immunology 79 (1): 80-84 (1997).

9 Ehrlich, R. I, D. Du Toit, E. Jordaan, M. Zwarenstein, P. Potter, J. A. Volmink, and E. Weinberg. “Risk factors for childhood asthma and wheezing.
Importance of maternal and household smoking.” American Journal of Respiratory and Critical Care Medicine 154 (3): 681-688 (1996).

10 Stein, R. T, C. J. Holberg, D. Sherrill, et al. “Influence of parental smoking on respiratory symptoms during the first decade of life: the Tucson Chil-
dren’s Respiratory Study.” American Journal of Epidemiology 149 (11): 1030-1037 (1999).

11 Sturm, J. J., K. Yeatts, and D. Loomis. "Effects of tobacco smoke exposure on asthma prevalence and medical care use in North Carolina middle

school children.” American Journal of Public Health 94 (2): 308-313 (2004).

12 Institute of Medicine. Clearing the Air: Asthma and Indoor Air Exposures. Washington, DC: National Academy Press, 2000.

13 Ponsonby, A. L., T. Dwyer, A. Kemp, D. Couper, J. Cochrane, and A. Carmichael. “A prospective study of the association between home gas appli-
ance use during infancy and subsequent dust mite sensitization and lung function in childhood.” Clinical & Experimental Allergy 31 (10): 1544-1552

(2001).

14 Shima, M., and M. Adachi. "“Effect of outdoor and indoor nitrogen dioxide on respiratory symptoms in schoolchildren.” International Journal of

Epidemiology 29 (5): 862-870 (2000).

15 Garrett, M. H., M. A. Hooper, B. M. Hooper, and M. J. Abramson. “Respiratory symptoms in children and indoor exposure to nitrogen dioxide and
gas stoves.” American Journal of Respiratory and Critical Care Medicine 158 (3): 891-895 (1998).



20

21

22

23

24
25
26

27

28

29

30

31

32

33

34

35

36

37
38

39

40

41

42

43

44

45

Hansel, N. N., P. N. Breysse, M. C. McCormack, E. C. Matsui, J. Curtin-Brosnan, D. L. Williams, J. L. Moore, et al. “A longitudinal study of indoor nitro-
gen dioxide levels and respiratory symptoms in inner-city children with asthma.” Environmental Health Perspectives 116 (10): 1428-1432 (2008).

Belanger K., J. F. Gent, E. W. Triche, M. B. Bracken, and B. P. Leaderer. "Association of indoor nitrogen dioxide exposure with respiratory symptoms
in children with asthma.” American Journal of Respiratory and Critical Care Medicine 173 (3): 297-303 (2006).

Chauhan, A. J., H. M. Inskip, C. H. Linaker, S. Smith, J. Schreiber, S. L. Johnston, and S. T. Holgate. "Personal exposure to nitrogen dioxide (NO2) and
the severity of virus-induced asthma in children.” Lancet 361 (9373): 1939-1944 (2003).

Farrow, A., H. Taylor, K. Northstone, and J. Golding. “Symptoms of mothers and infants related to total volatile organic compounds in household
products.” Archives of Environmental Health 58 (10): 633-641 (2003).

Rumchey, K., J. Spickett, M. Bulsara, M. Phillips, and S. Stick. “Association of domestic exposure to volatile organic compounds with asthma in young
children.” Thorax 59 (9): 746-751 (2004).

Jaakkola, J. J., H. Parise, V. Kislitsin, N. I. Lebedeva, and J. D. Spengler. “Asthma, wheezing, and allergies in Russian schoolchildren in relation to new
surface materials in the home.” American Journal of Public Health 94 (4): 560-562 (2004).

Mendell, M. J. “Indoor residential chemical emissions as risk factors for respiratory and allergic effects in children: a review.” Indoor Air 17 (4):
259-277 (2007).

Hubbard, H. F, B. K. Coleman, G. Sarwar, and R. L. Corsi. "Effects of an ozone—generating air purifier on indoor secondary particles in three residen-
tial dwellings.” Indoor Air 15 (6): 432-444 (2005).

California Air Resources Board, 2006. Beware of Ozone-generating Indoor “Air Purifiers.”
United States Environmental Protection Agency. Ozone Generators That Are Sold As Air Cleaners. http://www.epa.gov/iag/pubs/ozonegen.html.

Freeman, N. C., D. Schneider, and P. McGarvey. “Household exposure factors, asthma, and school absenteeism in a predominantly Hispanic com-
munity.” Journal of Exposure Analysis and Environmental Epidemiology 13 (3): 169-176 (2003).

Krieger, J. W., L. Song, T. K. Takaro, and J. Stout. “Asthma and the home environment of low-income urban children: preliminary findings from the
Seattle-King County healthy homes project.” Journal of Urban Health 7 (1): 50-67 (2000).

Cuijpers, C. E., G. M. Swaen, G. Wesseling, F. Sturmans, and E. F. Wouters. “Adverse effects of the indoor environment on respiratory health in pri-
mary school children.” Environmental Research 68 (1): 11-23 (1995).

O'Hollaren, M. T., J. W. Yunginger, K. P. Offord, M. J. Somers, E. J. O'Connell, D. J. Ballard, and M. I. Sachs. “Exposure to an aeroallergen as a pos-
sible precipitating factor in respiratory arrest in young patients with asthma.” New England Journal of Medicine 324 (6): 359-363 (1991).

Downs, S. H., T. Z. Mitakakis, G. B. Marks, N. G. Car, E. G. Belousova, J. D. Lelppi, and W. Xuan. “Clinical importance of Alternaria exposure in chil-
dren.” American Journal of Respiratory and Critical Care Medicine 164 (3): 455-459 (2001).

Dales, R. E., S. Cakmak, R. T. Burnett, S. Judek, F. Coates, and J. R. Brook. “Influence of ambient fungal spores on emergency visits for asthma to a
regional children’s hospital.” American Journal of Respiratory and Critical Care Medicine 162 (6): 2087-2090 (2000).

Nicolai, T., S. llli, and E. von Mutius. "Effect of dampness at home in childhood on bronchial hyperreactivity in adolescence.” Thorax 53 (12):
1035-1040 (1998).

Delfino, R. J., R. S. Zeiger, J. M. Seltzer, D. H. Street, and C. E. McLaren. “Association of asthma symptoms with peak particulate air pollution and
effect modification by anti-inflammatory medication use.” Environmental Health Perspectives 110 (10): A607-617 (2002).

Sahakian, N. M., J. H. Park, and J. M. Cox-Ganser. “Dampness and mold in the indoor environment: implications for asthma.” Immunology and Al-
lergy Clinics of North America 28 (3): 485-505 (2008).

Jaakkola, J. J., B. F. Hwang, and N. Jaakkola. “Home dampness and molds, parental atopy, and asthma in childhood: a six-year population-based
cohort study.” Environmental Health Perspectives 113 (3): 357-361 (2005).

Fisk, W. J., Q. Lei-Gomez, and M. J. Mendel. “Meta-analyses of the associations of respiratory health effects with dampness and mold in homes.”
Indoor Air 17 (4): 284-296 (2007).

Seltzer, J. M., and M. J. Fedoruk. “Health effects of mold in children.” Pediatric Clinics of North America 54 (2): 309-333 (2007).

Kercsmar, C. M., D. G. Dearborn, M. Schluchter, L. Xue, H. L. Kirchner, J. Sobolewski, S. J. Greenberg, et al. “Reduction in asthma morbidity in chil-
dren as a result of home remediation aimed at moisture sources.” Environmental Health Perspectives 114 (10): 1574-1580 (2006).

Salo, P.M., S. J. Arbes Jr., M. Sever, R. Jaramillo, R. D. Cohn, S. J. London, and D. C. Zeldin. "Exposure to Alternaria alternata in US homes is associ-
ated with asthma symptoms.” Journal of Allergy and Clinical Immunology 118 (4): 892-898 (2006).

Wickman, M., E. Melén, N. Berglind, S. Lennart Nordvall, C. Almqvist, |. Kull, M. Svartengren, et al. “Strategies for preventing wheezing and asthma
in small children.” Allergy 58 (8): 742-747 (2003).

Pekkanen, J., A. Hyvéarinen, U. Haverinen-Shaughnessy, M. Korppi, T. Putus, and A. Nevalainen. “Moisture damage and childhood asthma: a popula-
tion-based incident case-control study.” European Respiratory Journal 29 (3): 509-515 (2007).

Huss, K., N. F. Adkinson Jr., P. A. Eggleston, C. Dawson, M. L. Van Natta, and R. G. Hamilton. “House dust mite and cockroach exposure are strong
risk factors for positive allergy skin test responses in the Childhood Asthma Management Program.” Journal of Allergy and Clinical Immunology 107
(1): 48-54 (2001).

Eggleston, P. A., D. Rosenstreich, H. Lynn, P. Gergen, D. Baker, M. Kattan, and K. M. Mortimer. “Relationship of indoor allergen exposure to skin test
sensitivity in inner-city children with asthma.” Journal of Allergy and Clinical Immunology 102 (4, Part 1): 563-570 (1998).

Sears, M. R., J. M. Greene, A. R. Willan, E. M. Wiecek, D. R. Taylor, E. M. Flannery, J. O. Cowan, et al. “A longitudinal, population-based, cohort study
of childhood asthma followed to adulthood.” New England Journal of Medicine 349 (15): 1414-1422 (2003).

Lai, C. L., S. D. Shyur, C. Y. Wu, C. L. Chang, S. H. Chu. "“Specific IgE to 5 different major house dust mites among asthmatic children.” Acta paediat-
rica Taiwanic 43 (5): 265-270 (2002).



46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

Nelson, R. P, Jr., R. DiNicolo, E. Fernandez-Caldas, M. J. Seleznick, R. F. Lockey, and R. A. Good. “Allergen-specific IgE levels and mite allergen
exposure in children with acute asthma first seen in an emergency department and in nonasthmatic control subjects.” Journal of Allergy and Clinical
Immunology 98 (2): 258-263 (1996).

Warner, A. M., B. Bjorksten, A. K. Munir, C. Moller, C. Schou, and N. I. Kjellman. “Childhood asthma and exposure to indoor allergens: low mite levels
are associated with sensitivity.” Pediatric Allergy and Immunology 7 (2): 61-67 (1996).

Munir, A. K., B. Bjorksten, R. Einarsson, A. Ekstrand-Tobin, C. Mdller, A. Warner, and N. |. Kjellman. "Mite allergens in relation to home conditions and
sensitization of asthmatic children from three climatic regions.” Allergy 50 (1): 55-64 (1995).

Carter, P. M., E. L. Peterson, D. R. Ownby, E. M. Zoratti, and C. C. Johnson. “Relationship of house-dust mite allergen exposure in children’s bed-
rooms in infancy to bronchial hyperresponsiveness and asthma diagnosis by age 6 to 7. “Annals of Allergy, Asthma and Immunology 90 (1): 41-44
(2003).

Ponsonby, A. L., A. Kemp, T. Dwyer, A. Carmichael, D. Couper, and J. Cochrane. “"Feather bedding and house dust mite sensitization and airway
disease in childhood.” The Journal of Clinical Epidemiology 55 (6): 556-562 (2002).

Sears, M. R., G. P. Herbison, M. D. Holdaway, C. J. Hewitt, E. M. Flannery, and P. A. Silva. “The relative risks of sensitivity to grass pollen, house dust
mite and cat dander in the development of childhood asthma.” Clinical & Experimental Allergy 19 (4): 419-424 (1989).

Cullinan, P, S. J. MacNeill, J. M. Harris, S. Moffat, C. White, P. Mills, and A. J. Newman Taylor. “Early allergen exposure, skin prick responses, and
atopic wheeze at age 5 in English children: a cohort study.” Thorax 59 (10): 855-861 (2004).

Sporik, R., S. T. Holgate, T. A. Platts-Mills, and J. J. Cogswell. “Exposure to house-dust mite allergen (Der p |) and the development of asthma in
childhood. A prospective study.” New England Journal of Medicine 323 (8): 502-507 (1990).

Lau, S., S. 1lli, T. A. Platts-Mills, D. Riposo, R. Nickel, C. Griber, B. Niggemann, et al. “Longitudinal study on the relationship between cat allergen and
endotoxin exposure, sensitization, cat-specific IgG and development of asthma in childhood—report of the German Multicentre Allergy Study (MAS
90).” Allergy 60 (6): 766-773 (2005).

Torrent, M., J. Sunyer, R. Garcia, M. V. lturriaga, C. Puig, O. Vall, and J. M. Anto. “Early-life allergen exposure and atopy, asthma, and wheeze up to 6
years of age.” American Journal of Respiratory and Critical Care Medicine 176 (5): 446-453 (2007).

Shedd, A. D., J. I. Peters, P. Wood, S. Inscore, E. Forkner, B. Smith, and A. D. Galbreath. “Impact of home environment characteristics on asthma
quality of life and symptom scores.” Journal of Asthma 44 (3): 183-187 (2007).

|

Eggleston, P. A., A. Butz, C. Rand, J. Curtin-Brosnan, S. Kanchanaraksa, L. Swartz, P. Breysse, et al. “"Home environmental intervention in inner-city
asthma: a randomized controlled clinical trial.” Annals of Allergy, Asthma and Immunology 95 (6): 518-524 (2005).

Morgan, W. J., E. F. Crain, R. S. Gruchalla, G. T. O'Connor, M. Kattan, R. Evans 3rd, J. Stout, et al. “Results of a home-based environmental interven-
tion among urban children with asthma.” New England Journal of Medicine 351 (11): 1068-1080 (2004).

Arshad, S. H., J. Bojarskas, S. Tsitoura, S. Matthews, B. Mealy, T. Dean, W. Karmaus, et al. “Prevention of sensitization to house dust mite by allergen
avoidance in school age children: a randomized controlled study.” Clinical & Experimental Allergy 32 (6): 843-849 (2002).

Krieger, J. K., T. K. Takaro, C. L. Allen Song, M. Weaver, S. Chai, and P. Dickey. “The Seattle-King County healthy homes project: implementation of a
comprehensive approach to improving indoor environmental quality for low-income children with asthma.” Environmental Health Perspectives 110
(Supplement 2): 311-322 (2002).

Carswell, F, K. Birmingham, J. Oliver, A. Crewes, and J. Weeks. "The respiratory effects of reduction of mite allergen in the bedrooms of asthmatic
children—a double-blind controlled trial.” Clinical & Experimental Allergy 26 (4): 386-396 (1996).

Etzel, R. A. “Indoor air pollution and childhood asthma: effective environmental interventions.” Environmental Health Perspectives 103 (Supplement
6): 55-58 (1995).

Peroni, D. G., G. L. Piacentini, S. Costella, A. Pietrobelli, A. Bodini, A. Loiacono, R. Aralla, et al. “Mite avoidance can reduce air trapping and airway
inflammation in allergic asthmatic children.” Clinical & Experimental Allergy 32 (6): 850-855 (2002).

Shapiro, G. G., T. G. Wighton, T. Chinn, J. Zuckrman, A. H. Eliassen, J. F. Picciano, and T. A. Platts-Mills. “House dust mite avoidance for children with
asthma in homes of low-income families.” Journal of Allergy and Clinical Immunology 103 (6): 1069-1074 (1999).

Christiansen, S. C., S. B. Martin, N. C. Schleicher, J. A. Koziol, R. G. Hamilton, and B. L. Zuraw. "Exposure and sensitization to environmental allergen
of predominantly Hispanic children with asthma in San Diego’s inner city.” Journal of Allergy and Clinical Immunology 98 (2): 288-294 (1996).

Carter, M. C., M. S. Perzanowski, A. Raymond, and T. A. Platts-Mills. “Home intervention in the treatment of asthma among inner-city children.” Jour-
nal of Allergy and Clinical Immunology 108 (5): 732-737 (2001).

van Strien, R. T, L. P. Koopman, M. Kerkhof, J. C. de Jongste, J. Gerritsen, H. J. Neijens, et al. “Mite and pet allergen levels in homes of children born
to allergic and nonallergic parents: the PIAMA study.” Environmental Health Perspectives 110 (11): A693-698 (2002).

Htut, T., T. W. Higenbottam, G. W. Gill, R. Darwin, P. B. Anderson, and N. Syed. “Eradication of house dust mite from homes of atopic asthmatic
subjects: a double-blind trial.” Journal of Allergy and Clinical Immunology 107 (1): 55-60 (2001).

Arlian, L. G., and T. A. Platts-Mills. “The biology of dust mites and the remediation of mite allergens in allergic disease.” Journal of Allergy and Clini-
cal Immunology 107 (3, Part 2): 406-413 (2001).

Sporik, R., D. J. Hill, P. J. Thompson, G. A. Stewart, J. B. Carlin, T. M. Nolan, A. S. Kemp, et al. “The Melbourne House Dust Mite Study: long-term
efficacy of house dust mite reduction strategies.” Journal of Allergy and Clinical Immunology 101 (4, Part 1): 451-456 (1998).

De Vera, M. J., S. Drapkin, and J. N. Moy. “Association of recurrent wheezing with sensitivity to cockroach allergen in inner-city children.” Annals of
Allergy, Asthma and Immunology 91 (5): 455-459 (2003).

Matsui, E. C., R. A. Wood, C. Rand, S. Kanchanaraksa, L. Swartz, J. Curtin-Brosnan, and P. A. Eggleston. “Cockroach allergen exposure and sensitiza-
tion in suburban middle-class children with asthma.” Journal of Allergy and Clinical Immunology 112(1): 87-92 (2003).

Rauh, V. A., G. R. Chew, and R. S. Garfinkel. "Deteriorated housing contributes to high cockroach allergen levels in inner-city households.” Environ-
mental Health Perspectives 110 (Supplement 2): 323-327 (2002).



74 Alp, H., B. H. Yu, E. N. Grant, V. Rao, and J. N. Moy. “Cockroach allergy appears early in life in inner-city children with recurrent wheezing.” Annals of
Allergy, Asthma and Immunology 86 (1): 51-54 (2001).

75 Litonjua, A. A, V. J. Carey, H. A. Burge, S. T. Weiss, and D. R. Gold. “Exposure to cockroach allergen in the home is associated with incident doctor-
diagnosed asthma and recurrent wheezing.” Journal of Allergy and Clinical Immunology 107 (1): 41-47 (2001).

76 Rosenstreich, D. L., P. Eggleston, M. Kattan, D. Baker, R. G. Slavin, P. Gergen, H. Mitchell, et al. “The role of cockroach allergy and exposure to cock-
roach allergen in causing morbidity among inner-city children with asthma.” New England Journal of Medicine 336 (19): 1356-1363 (1997).

77 Litonjua, A. A., D. K. Milton, J. C. Celedon, L. Ryan, S. T. Weiss, and D. R. Gold. “A longitudinal analysis of wheezing in young children: the indepen-
dent effects of early life exposure to house dust endotoxin, allergens, and pets.” Journal of Allergy and Clinical Immunology 110 (5): 736-742 (2002).

78 Finn, P.W., J. O. Boudreau, H. He, Y. Wang, M. D. Chapman, C. Vincent, H. A. Burge, et al. “Children at risk for asthma: home allergen levels, lym-
phocyte proliferation, and wheeze.” Journal of Allergy and Clinical Immunology 105 (5): 933-942 (2000).

79 Perry, T., E. Matsui, B. Merriman, T. Duong, and P. Eggleston. “The prevalence of rat allergen in inner-city homes and its relationship to sensitization
and asthma morbidity.” Journal of Allergy and Clinical Immunology 112 (2): 346352 (2003).

80 Stelmach, I., J. Jerzynska, W. Stelmach, P. Majak, G. Chew, and P. Kuna. “The prevalence of mouse allergen in inner-city homes.” Pediatric Allergy
and Immunology 13 (4): 299-302 (2002).

81 Phipatanakul, W., P. A. Eggleston, E. C. Wright, and R. A. Wood. “Mouse allergen. Il. The relationship of mouse allergen exposure to mouse
sensitization and asthma morbidity in inner-city children with asthma.” Journal of Allergy and Clinical Immunology 106 (6): 1075-1080 (2000).

82 Salo, P.M., S. J. Arbes Jr., P. W. Crockett, P. S. Thorne, R. D. Cohn, and D .C. Zeldin. "Exposure to multiple indoor allergens in US homes and its
relationship to asthma.” Journal of Allergy and Clinical Immunology 121 (3): 678-684 e2 (2008).

83 Levy, J. I, D. Brugge, J. L. Peters, J. E. Clougherty, and S. S. Saddler. “A community-based participatory research study of multifaceted in-home
environmental interventions for pediatric asthmatics in public housing.” Social Science & Medicine 63 (8): 2191-2203 (2006).

84 McConnell, R., C. Jones, J. Milam, P. Gonzalez, K. Berhane, L. Clement, J. Richardson, et al. “Cockroach counts and house dust allergen concentra-
tions after professional cockroach control and cleaning.” Annals of Allergy, Asthma and Immunology 91 (6): 546-552 (2003).

85 Phipatanakul, W., B. Cronin, R. A. Wood, P. A. Eggleston, M. C. Shih, L. Song, R. Tachdjian, et al. "Effect of environmental intervention on mouse
allergen levels in homes of inner-city Boston children with asthma.” Annals of Allergy, Asthma and Immunology 92 (4): 420-425 (2004).

86 Simpson, A., and A. Custovic. “Pets and the development of allergic sensitization.” Current Allergy and Asthma Reports 5 (3): 212-220 (2005).

87 Almgquist, C., A. C. Egmar, G. Hedlin, M. Lundqvist, S. L. Nordvall, G. Pershagen, M. Svartengren, et al. “Direct and indirect exposure to pets—risk of
sensitization and asthma at 4 years in a birth cohort.” Clinical & Experimental Allergy 33 (9): 1190-1197 (2003).

88 Lindfors, A., M. van Hage-Hamsten, H. Rietz, M. Wickman, and S. L. Nordvall. “Influence of interaction of environmental risk factors and sensitization
in young asthmatic children.” Journal of Allergy and Clinical Immunology 104 (4, Part 1): 755-762 (1999).

89 Platts-Mills, T., J. Vaughan, S. Squillace, J. Woodfolk, and R. Sporik. “Sensitisation, asthma, and a modified Th2 response in children exposed to cat
allergen: a population-based cross-sectional study.” Lancet 357 (9258): 752-756 (2001).

90 Perzanowski, M. S., E. Ronmark, T. A. Platts-Mills, and B. Lundback. “Effect of cat and dog ownership on sensitization and development of asthma
among preteenage children.” American Journal of Respiratory and Critical Care Medicine 166 (5): 696-702 (2002).

91 Ownby, D. R, C. C. Johnson, and E. L. Peterson. “Exposure to dogs and cats in the first year of life and risk of allergic sensitization at 6 to 7 years of
age.” Journal of the American Medical Association 288 (8): 963-972 (2002).

92 Hesselmar, B., B. Aberg, B. Eriksson, B. Bjorksten, and N. Aberg. “High-dose exposure to cat is associated with clinical tolerance—a modified Th2
immune response?” Clinical & Experimental Allergy 33 (12): 1681-1685 (2003).

93 Celedon, J. C., A. A. Litonjua, L. Ryan, T. Platts-Mills, S. T. Weiss, and D. R. Gold. “Exposure to cat allergen, maternal history of asthma, and wheezing
in first 5 years of life.” Lancet 360 (9335): 781-782 (2002)

94 Ingram, J. M., R. Sporik, G. Rose, R. Honsinger, M. D. Chapman, and T. A. Platts-Mills. “Quantitative assessment of exposure to dog (Can f 1) and cat
(Fel d 1) allergens: relation to sensitization and asthma among children living in Los Alamos, New Mexico.” Journal of Allergy and Clinical Immunology
96 (4): 449-456 (1995).

95 McConnell, R., K. Berhane, J. Molitor, F. Gilliland, N. Kiinzli, P. S. Thorne, D. Thomas, et al. “Dog ownership enhances symptomatic responses to air
pollution in children with asthma.” Environmental Health Perspectives 114 (12): 1910-1915 (2006).

96 Sicherer, S. H., R. A. Wood, and P. A. Eggleston. "Determinants of airway responses to cat allergen: comparison of environmental challenge to
quantitative nasal and bronchial allergen challenge.” Journal of Allergy and Clinical Immunology 99 (6, Part 1): 798-805 (1997).

97 van der Heide, S., W. M. van Aalderen, H. F. Kauffman, A. E. Dubois, and J. G. de Monchy. “Clinical effects of air cleaners in homes of asthmatic
children sensitized to pet allergens.” Journal of Allergy and Clinical Immunology 104 (2, Part 1): 447-451 (1999).

98 California Department of Housing and Community Development, Housing Policy Development. “The State of California’s Housing Markets 1990-
1997." http://www.hcd.ca.gov/hpd/hrc/plan/shp.

rampe-

REGIONAL ASTHMA
MANAGEMENT & PREVENTION ®

Working together to reduce the burden of asthma



