


Climate and housing factors
that affect indoor allergens, mold, and
asthma



EPA commissioned a report
from the Institute of
Medicine (IOM) that:

« summarizes the state of scientific
understanding of the effects of climate
change on indoor air quality and public
health.

*Published in 2011 http://www.nap.edu/cataloqg.php?record id=13115
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Committee on the Effect of Climate Change
on Indoor Air Quality and Public Health



World Map of the Prevalence of Clinical Asthma

Proportion of population (%)*

5.1-1.5 ‘ ‘ No standardised data available




Summary of Findings from the
National Academy of Sciences (NAS)

NAS, Institute of Medicine. Clearing the Air. 2000




Newer findings

Asthmal/ allergy references

Jaakola et al., 2005
Matsui et al., 2006

Mendell, 2007
Salam et al., 2004
Bornehag et al.,2004, Jaakola et al., 2008
Rumchev et al., 2004
Weschler, 2009
Clayton et al., 2012, Savage et al., 2012
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TABLE . Sample characteristics and prevalence of allergen sensitivity

Sensitive (%)

Sample (n)  Waightad (%)  Any allargen Cockroach Dust mita Cat A altamata

All children 4164 100.0 43 20 23 15 16
Sex

Male 2057 52 48 22 29 17 19

Female 2107 48 i 18 21 13 12
Age (y)

fb-11 2520 53 38 17 22 11 13

12-16 | 644 47 48 22 29 20 18
Race-ethnicity

White NH 116 73 41 16 24 16 14

Black NH | 502 17 52 33 29 15 22

Mexican American | 546 10 43 25 24 12 14



Dust mite sensitization and wheeze
(Multi-site German study)
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sensitisation to mite allergen, by age
*p<0-001.

Age (years)
Figure 1: Proportion of wheezing in children with and without

Lau et al., Lancet 2000
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Sensitization & Exposure to Cockroach
allergen: Risk for Emergency Visits in the
Inner Cities

Rosenstreich et al., New England J. Med., 1997






Sources vs. Relevant Agent

Dust mite « Dust mite size (200microns) vs.
Particle size (10-40 microns)
* Particle size vs. Allergen size
(25kD)
* Location of organism vs.
Fecal pellet Location of allergen-laden

particles

Allergens
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Clinical Experimental Allergy, 1992, Volume 22, pages 589-590

FM Kneist and JEMH van Bronswijk

Correspondence

House dust mite avoidance—the right way to go forward

Sirs. Allergy to house dust mite is a world-wide problem,

compounded by more or less tightly closed houses ith

fitted carpets and soft furnishings which provide the 1deal

habitat for the house dust mite.

294 Arlian et al. J ALLERGY SLIN IMMUNOL
SEPTEMBER 1992

TABLE 1. Prevalence of specific species of dust mites in 2562 homes surveyed in eight locations

Homes with each mite species

No. e —
mite DF DP EM BT
positive
Location homes No. % No. %o No. %o No. %
Cincinnati, Ohio 48 46 95.8 39 81.3 0 0.0 0 0.0
MNew Orleans, La. 58 47 81.0 57 98.3 18 31.0 3 5.2
Memphis, Tenn. 3 29 93.5 24 T7.4 4 12.9 ! 32
Galveston, Texas 32 30 93.5 31 96.9 14 43.8 i} 18.8
Greenville, N.C. 36 36 100.0 34 94 .4 0 0.0 0 0.0
Delray Beach, Fla. B 8 100.0 G ( 1 12.5 2 (
San Diego, Calif. 25 21 84.0 25 2 8.0 11
Los Angeles, Calif. 13 12 92.3 12 92.3 0 0.0 0 0.0
Total 251* 229 91.2 228 90.8 39 15.5 23 9.2

*All 32 homes tested contained mites, but species could not be determined in one house because of lack of enough adult specimens,
therefore 252 homes were mite positive.



J ALLERGY CLIN IMMUNOL ingram et al. 453

VOLUME 96, NUMBER 4 1995

TAELE 1. Prevalence of IgE antibody to indoor allergens among middle-school children

MNo. (%) of subjects with IgE antibody*

—_—

Subjects with symptoms

BHR* BHR" Control subjects

Allergen (n=21) {n=236) (n = 54} p Valuet
Dust mite 1(5) 6(17) 2 (4 0.38
Dog 14 (67) T{19) 8 (15) <().0001
Cat 13 (62) 10 (28) 917 <001
Cockroach (1) 0(0) 1{2) 0.35
Russian thistle 10 (48) 10 (28) 12 (22) 0.042>
Ryegrass i (29) 9(25) 22 (41) 0.19

“Prevalence of at least 40 RU or CAP of at least grade 11
tSignificance assessed by chi-square test for trends.



Maybe?




Dust mite allergen is associated with increased
probability of dust mite sensitization

and asthma

Odds ratio [95% confidence interval] =

JACI, 128:284-92,2011



CLIMATE CHANGE,

THE INDOOR
ENVIRONMENT,

AND HEALTH







Climate Zone Map of United States

* from ASHRAE 90.1-2010 and Briggs RS, ZT Taylor, and RG Lucas. 2003. “Climate Classification for Building Energy
Codes and Standards.



The Green Housing Study

Sample of scheduled renovations




The Green Housing Study Team
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Integrated Pest Management
(IPM)

Physical Changes Education
» Kitchen and Bathroom * Clean up spills
— Cleaning * Eatonlyin kitchen
— Pesticide application (low e Use sealed food
toxicity) containers

— Sealing cracks and holes

e Child's Bedroom

— Cleaning

* Dispose of trash
frequently

— Pesticide (low toxicity)



Asthma

BuisnoH uaaln

Outcomes

Strategies !
—
IPM
Low VOC | indoor > .
Materials chemicals*
Insulation
| mold
growth
Ventilation

| respiratory
inflammation

* Indoor chemicals including VOCs and pesticides

—> | Asthma
Morbidity




Boston
n = 51 apartments
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Environmental Sampling

Chemical
badges



Novel Air Sampling

Traditional Air Sampling

Chemical
badges




Clinical Measurements

Child with asthma
(Age 7-12)




Clinical Measurements (cont’d)

Child with
asthma
(Age 7-12)




Improved Exposure Assessment

* Air exchange rates
* Time/activity patterns
* Geographic Information Systems

Spatial relationships between residential locations and EPA monitoring sites for PM2.5
and PM10. Liao etal.,, EHP, 2006



Boston
n = 51 apartments
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Questions about variables that could affect
dust mites



Green vs. Control homes in Boston
(examples of real-time data)
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“Yes, it is too hot in my home during winter.”



Green vs. Control homes in Boston
(Real-time Relative Humidity data)

Green home
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Do you add moisture to your home during winter?
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Climate Zone Map of United States

* from ASHRAE 90.1-2010 and Briggs RS, ZT Taylor, and RG Lucas. 2003. “Climate Classification for Building Energy
Codes and Standards.



O Non-Green complex

B Green complex
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Will this also lead to a decrease in
mold growth?

Probably not, because...




Figure 1. Steady rise in air conditioned homes in all regions of the U.S.
percent of homes with AC
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Source: U.S. Energy Information Administration, 2009 Residential Energy Consumption Survey
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Cost = $750-$1000
per child per year
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Figure 2. Mean Maximal Number of Days with Symptoms for Every Two-Week
Period before a Follow-up Assessment during the Two Years of the Study.

The difference between the groups was significant in both the intervention
year (P<0.001) and the follow-up year (P<0.001).




Multicomponent intervention

Community health workers:
« reduced asthma symptom days
« reduced urgent health services
- Improved caregiver quality-of-life score

American Journal of Public Health, 95:652-659, 2005.



Review articles:
Multi-faceted interventions

Effectiveness of home-based, multi-trigger,
multicomponent interventions with an
environmental focus for reducing asthma
morbidity

Housing interventions and control of asthma-
related indoor biologic agents: a review of the
evidence.
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The Future of Interventions
(Better/safer building materials and practices)




Photo by Ginger Chew (November 2005)



The Future of Interventions
(more resilient homes)

Before After



The Future of Interventions
(Green/ Smart Homes) 4,

Takaro et al.,, Am. J. Public Health, 2011



Thank you



