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to inform interventions
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Importance of the home environment

* We spend >90% of our time indoors

* Indoor air concentrations 2-100x higher than ambient
concentrations

* ‘Traditional’ indoor pollutants

e Particulate matter (PM)  Radon

« CO * Volatile organic

e NOx compounds (VOCs)
 Mold/allergens

e Lead




Other important indoor chemicals

* Phthalates

* Parabens

e Antimicrobials

* Bisphenols

* Ethanolamines

* Fragrance chemicals
e UV filters

* Flame retardants

* PFAS
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Not everyone is exposed equally
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Moving environmental justice indoors

A
DOSE/ ADVERSE HEALTH
SOURCES —y‘ EXPOSURE RESPONSE OUTCOMES
Indoor Sources Physical Structure
Cooking appliances Size and design of structure
Tobacco smoke Size of living space
Cleaning products Single family vs multifamily
Furnishings Leakage and/or air exchange
Pesticides Heating systems
Personal care products Mechanical ventilation

Pollutant reservoirs
Activity patterns

Outdoor Sources Cook!ng appllgnce usage
Traffic Cooking practices
Industrial activit smoking behavior

‘dential acti y Consumer product usage
Residential activity Personal care product usage
Interaction with sources
Influence on air exchange

Adamkiewicz et al. 2011. Moving environmental
justice indoors: understanding structural
influences on residential exposure patterns in
low-income communities. Am J Public Health.
101 Suppl 1:5238-45.

FIGURE 1—-Conceptual framework—contributors to indoor environmental exposure.
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Consumer product chemicals are found

throughout indoor spaces

Interstitial spaces:

heating and air conditioning ducts
and equipment, wall cavities,
crawl space, attic, etc.

Many consumer product chemicals
of health concern are semivolatile
organic compounds, so they
readily partition between surfaces,
indoor air, and house dust

FIGURE 3-2 Chemicals can partition among a number of different reservoirs in the indoor environment.

SOURCE: Modified from Weschler and Nazaroff (2008).

National Academies of Sciences, Engineering, and Medicine 2022. Why
Indoor Chemistry Matters. Washington, DC: The National Academies Press.
https://doi.org/10.17226/26228.
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College campuses

Indoor Exposure Studies (2 studies)

2/4 universities, 47/43
flame retardants
125 Asthmatic children eCommon room and

* Indoor air 2’20\ classroom dust
- Urlne ‘

Subsidized housing

‘ Low income housing Cape Cod
Northern CA

. 30 units, 100 chems, 120 households, 89

50 residents, 106 chems - particulate matter chems
e|ndoor air

eHouse dust
eUrine

Industrial versus rural Pre/post-occupancy
eIndoor air -Indoor air

eQutdoor air eFloor wipes
eHouse dust

Rudel et al. 2003; Rudel et al. 2010; Dodson et al. 2015; Dodson et al.
2017; Dodson et al. 2017; Rodgers et al. 2021; Schildroth et al. 2022



Consumer product chemicals are in our

homes: Household dust

TABLE 1: THESE 10 CHEMICALS

CHEMICAL
(CHEMICAL CLASS)

1e+05

Te+04

=

Pooled GM (ng/g), 95% ClI

Te+02

@ Phthalates

® Phenols

® RFRs
Fragrances
® PFASs

10N PRODUCTS
NG THIS CHEMICAL

bod contact materials®®"”

ng, food packaging®

ed products®

tyl flooring®

re, baby products,

ling, electronics®%%

liture, baby products,
padding®*#

olish, paints®#

ts, personal care
products®®?

BBzP —
DnBP —
DEHA —
DiBP —
DEP —
DnOP —
DnHP —
NP2EQ —
NP —
NP1EQ —
MeP —
OPZ2EQ —

DEHP —

Mitro et al. 2016. Consumer Product Chemicals in Indoc
analysis of U.S. Studies. Environ Sci Technol. 50(19):10661- 10672

OP1EO —
,4-DHBZON —

BPA —

BuP —

EtP —
TCIPP |

TPHP —
TDCIPP —|

TCEP —
EH-TBB —

HBCDD —
BEH-TEBP —

aHBCDD —

DBDPE —

TBBPA —|
gHBCDD —|

BTBPE —
bHBCDD —

aDDC-CO —

sDDC-CO —

HHCB —
8:2 FTOH —

PFOS —

PFOA —f

PFHxS —

PFNA —

PFHpA —|

PFDoA —

PFHxA —

PFDA —

PFBA —

PFBS —

 building insulation®

lotions, deodorants®
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Loadings

Chemical mixtures in classroom dust

0.4

0.21

0.01

-0.21

04

0.21

0.0

-0.21

no. of upholstered years since last
carpet furniture furnished
2 -0.00042 0.051
PC-1 (-0.4,4.4) (-0.0076, 0.0067) (-0.078, 0.18)
1.9 -0.00077 -0.074
PC-2 (0.19, 3.6) (-0.0059, 0.0043) (-0.17,0.018)
-0.13 -0.0046 0.024
PC-3 (-1.7,1.4) (-0.0092, 0.000032) (-0.059, 0.11)
0.57 0.0033 -0.026
PC-4 (-0.6, 1.7) (-0.0002, 0.0068) (-0.089, 0.036)

PC1 PC2

PC3 PC4
O ODNTNOONDNOO O Z < ‘ j RN DODITDORNDMO L Zh LT DL LD <
Nwrooo':ommw@moommggzgégﬁ(ﬁggg%g Nwroomommmmmoommgggggﬁﬁﬁﬁégég
T T e e O O = OLOLTTTH e wwwwT .-~ - o eiEe ey Vit o e o5 i TV
OO0OOWWWWWwWwwuwom QOLLLDApadnr gAaQQo LW W W W W Wm0 AL WLLihannoa
rlafafajafafafalafeEs! g fooo DO@Dol0000000000 2 oooo

DO@D@O@@MMOM [eafvs e les e fea o sl

Chemical

Group M PBDE PCB [l Pesticide | PFAS

Schildroth et al. 2022. Per-and polyfluoroalkyl
substances (PFAS) and persistent chemical mixtures
in dust from U.S. colleges. Environ Res. 206:112530.
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Consumer product chemicals are in our

homes: Indoor air

triclosan

parabens ‘|:

—

phthalates —

—

Dodson et al. in preparation

TCS A
BuPa
MePa

NP -
DINP 4
DIHP
DCHP A
DEHP
DEHA 1
BBP

DBP A

DEP A

R e e o

100 10000

air concentration (ng/m3)

Detect Status
® Detect

Estimate
Nondetect
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|dentifying sources informs interventions:

“Move In” Study

Pre-occupancy sampling (n=10) Repeat visits f1
| month later (n=7)

June 2013 July 2013

Post-occupancy sampling (n=27)

I
July 2013 January 2014

» Federal subsidized housing development in Boston'’s
South End

* Originally built in 1950s

* 56 units (of 422) underwent HUD-funded renovations
» Mostly focused on energy efficiency

NoS=—= « USGBC’s LEED Homes certification

Bergmeyer.com « HERS tier Il rating of 65

Dodson et al. 2017. Chemical exposures in recently renovated low-income housing: " SILENT SPRING INSTITUTE
Influence of building materials and occupant activities. Environ Int.109:114-127.
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Chemicals related to occupancy

DEHA
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Chemicals influenced by the building
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Replacing furniture significantly reduces

flame retardant exposures
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flame retardant chemical
Rodgers et al. 2021. Do flame retardant concentrations change in dust after older " SILENT SPRING INSTITUTE

upholstered furniture is replaced? Environ Int. 153:106513



Popular COVID air filter reduced indoor air PFAS

and phthalate concentrations in classrooms

B phthalates [ PFAS

S
S ©
& -20 =
£ -40 -
2 60 -
/ = -
P 8 -80 T T T ] T T T T T T T
5 R R L & &£ & & KL Lo O &
.'W§N>& o Q?QQ/ OOZ\ & Q@‘ 0.@ QQ? éo% éo% Q& < J QQ%
<

Dodson RE et al. 2022. Does Using Corsi-Rosenthal Boxes to Mitigate
COVID-19 Transmission Also Reduce Indoor Air Concentrations of
PFAS and Phthalates? Environ Sci Technol. "




Influence of Lead Hazard Control/housing

rehabilitation on other exposures in the home

VISIT #1 =2 months > VISIT #2 dmonths _, \ysi1 43
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So, what can you do to limit exposures?

= . . '
Consumers: individual choices, consumer W
campaigns Detox Me
Institutions: purchasing specifications HEALTHY ~
GREEN CAMPUS

Retailers/Manufacturers: Restricted Substances s
Lists (RSLs), certifications, marketing advantage

Regulations: standards change, right-to-know
laws, chemical bans

S B B
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Download Detox Me
(free, English/Spanish,
iOS/Android)
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