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Hogares Sanos
Ninos Sanos

1 Characterize housing conditions and related

,‘ health hazards among monolingual, Spanish-
speaking immigrant families with children

“ under 18




Why Housing Conditions?

e Hazards in the home have been shown to cause adverse health
effects among children
e 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
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Study Area: Commence City, CO
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Survey Recruitment and Participation
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Data Collection Framework

Household Survey
Household Audit & Testing

250 Households

- Demographics

- Environmental/blood lead Alr Sampllng
- Asthma and allergies _ vientilation

- Safety behaviors  _ Minor structural damage | 100 Households Interventions

- Injuries - Other safety hazards - Carbon monoxide

- Lead exposure - Mold and dampness - Carbon dioxide - Individualized

counseling and $10-$15

- Pets and pests -PM2.5 kit targeted to identified
- Maintenance & - A”er‘gens hazard(S) for a” homes
cleanliness - Minor repairs on 25
- Hot water temp homes
- CO/smoke detectors




Major Conclusions 2 1 Hogars ano

Ninos Sanos

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

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

e 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

* CO, levels quite high (> 1000 ppm), PM,  almost 5 times higher than outdoor
air, 3% of homes had elevated CO, allergen levels very low, no impacts from
smoking or cooking

e Can improve air quality by opening windows or doors

Home Weatherization
INDOOR AIR QUALITY & HEALTH




Asthma and Atopy 21 togoresSonc

Ninos Sanos

* Prevalence low among sample children (5%)
e “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.
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Jnsafe and unhealthy housing conditions may
e due to:

e Lack of safe, affordable housing

e Crowding

e Lack of financial resources for repairs due to low income
e Less knowledge about risks due to low education

e Less exposure to safety messages due to language barriers, lack of healthcare
access

Cultural differences in perception of risk, preventability
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Implications

e 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.

e Partnerships with local housing authorities, public health
organizations, health clinics and NGOs are necessary to:
e Raise awareness of housing and child health needs;

e Develop healthy housing policies and approaches that remediate homes and
address the wide range of hazards in substandard housing; and

e 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?
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Study Design

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

e Low income, LEAP gqualified, non-smoking households,
single-family homes, renter or owner

e Characterizing weatherization, home ventialation,
and respiratory health

* Front range

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

* |Indoor & outdoor air quality monitoring during
and after wildfire

Weatherization and Health Study
125 Weatherized, 125 Non-Weatherized Homes
~

Respiratory Health

Blower Door |~ (
— ' 4 LBNL Model ant Homge
= ~ | : Characterization
T Weather e Questionnaire
$2 i 2
£ Data = &
32|\ i £a e
— = - - :;-' &n Q&'f
\Wa e Walk-Through
Multivariate Statistical | < 5=
. N L
Models for Associating |, e e
Respiratory Health with 5 Lung Function
Home Characteristics T RV RV 4 Testing
Wildfire Indoor Air Quality Study ( R
30 Homes During and After Fire , _u panase
Statistical Models for

15 Weatherized, 15 Non-Weatherized
PM, CO,, CO, T, RH
HCHO (after fire only)
Activity Diary

Associating 1AQ with
 Home Characteristics |



e 2 hours, 2 engineers
e ACH50 — infiltration at 50 Pa

e Measure of leakage area
 Relatively constant
* Can be link to infiltration rate through LBNL model =34 #

* Walk-Through Inspections
e Ventilation
e Emergency Efficiently Upgrades

e Carbon Monoxide
e GPS



Home Visit: Respiratory Team =

* Informed Consent, Household Roster,

e Lung Function Test — FEV1, FVC, FEV1/FVC,
e NDD EasyOne Plus Spirometer

e Respiratory & Smoking Questionnaires

e Results & Recommendations

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




Geographic Distribution & Response Rates

e 55 Homes
31 weatherized
e 24 control

* West Side of Denver
e 80219, 80204, 80211

 THIS SLIDE WILL CHANGE




Results: Demographics

 Breakdown
e Homes, weatherized, control, participants

e Asthma

e Abnormal spirometry
e Smoking Status

e Sex

* Age

e BMI

e Race/Ethnicity

* THIS SLIDE WILL CHANGE
a3
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Results: ACH50

Min Mean Median Max STD
591 12.99 11.43 30.50 5.88
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Min Mean Median Max STD
7.89 16.62 15.24 38.38 8.46

38.38
35.07
31.19
25.14
21.09
20.15
19.73
17.3
16.89
16.02
| 15.8
‘ 15.8 ‘
| 14.63
| 13.42
I 13.03
1.84
10.53
9.94
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8.37
8.24
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Yes

Results: ACH50 x Weatherized

 Mean difference in Log
Ach50 -
Weatherized vs. Control

24 2.70
31 2.47

046 0.09 2.07 3.65
043 0.08 1.78 3.42

4

weatherized
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Results: ACH Annual x Weatherized

e Mean difference in
Log Annual ACH -
weatherized vs. Control

nlmmmmm

-0.25 0.46 0.09 -0.84 0.68
Yes 31 -049 046 0.08 -147 0.34

Percent

Percent

weatherized
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Results: Respiratory Health

BMI

34
33
32
31
30
29
28
27
26

Mean BMI
33.29

28.93

Abnormal Spirometry Normal Spirometry

Log ACH50

2.7
2.65
2.6
2.55
2.5
2.45
2.4

Mean Log ACH50

2.65
2.49
Abnormal Normal Spirometry
Spirometry

Log Annual ACH

-0.1
-0.2
-0.3
-0.4
-0.5
-0.6

Mean Log Annual ACH

-0.26

-0.48

Abnormal Spirometry Normal Spirometry




Fire Study

e Gaseous and particulate
concentration logging

* CO, CO,, NOX, HCHO
PM, ., O;, Temp, RH%

Activity: Windows and/or Doors Open

Early

Dav 1 Location Moming Afternoon Evening Moming
* (Night tune)
Il;_\ — - - -
(M)T W Th F Sa Sun | Kitchen SE7891011 1212345 (67891011 | 121234
Living Room | 5789 10 111212345 (67891011 121234
DATE
Bedroom 567891011 [1212345 (67891011 121234
S S HouseEmpty |56 789 10111212345 |67891011 121234

30 Fire Study
Homes

! !

15 Weatherized 15 Non-weatherized
Homes homes

/\

Home Visit 1 Home Visit 3
(During Fire 3 days): (Post-Fire 1 month):

— (1 Air Quality Instruments
{t Inside and Outside
t Handout new TAD

{1 Air Quality Instruments
{1 Inside and Outside
{t Handout TAD

Home Visit 2
(7 days after visit 1):

Home Visit 4
(7 days after visit 3):

{1t Collect TAD

{1 Collect instruments

{1 Household Roster

{1 Spirometry

{t Respiratory Questionnaires
t Pay $25

it Collect TAD

{1 Collect instruments

(1 Spirometry

{1 Respiratory Questionnaires
{t Pay $25
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ightness of your house

Thiark pees for partcipatiog noour research shudy. This form has nfiormation about ihe Bower door D
that we performed at yoour house, which gave us an idea of how air-tght your house i
‘What do the resslts mean?
The results of a biower door best are displayed in terres of ACHED, which refers to the Ak Chonges per
daus [ACH] accuring il & prédsuie dfsreatial of 50 Paical batwsen the imterial snd the saberior of the
Fazasge. Thes boryeie' il ik o] ACHEG wdicate @ pocd el of ar-tginnes of your hous, whereas @ haghse
walue of ACHSD indicates o leakier house.
Thie rarges of ACHAD for chferest leakinei vahiss are o Tollows:

ACH 5D ‘What docs it mean?

<15 mllﬂpmmummul-ﬁmnu‘m adncuats fresh air imo ths

Tight [ahes requies fan

ELT mﬂpﬁmmﬁm%
0

Frarih e b B |

EEL] \wl-vlryIl-denbﬂqm-ﬂmhhulndwdlhmhﬂcwl

*  During the ted e odected ot yoss bosne, we found that the ACHS0 wan

Doy covmmmenty/recommendetion:

1} Four hame ix oo seight, This msy cause health groblems 1o yow and your Family., Pleass
oonkadct pouwr hoora watharization servce rovider o corauli stout indalling @ mechanecal
wonkdation system.

1} ‘rour hame b boo leaky. You see wasting & il of enegy {siectrichy) brying to hest your place
during winbers and ool wour place during sumevers, @nd & lotof that energy just leaks out of
your howsa and adds to your manthly utikty BEL Toy your homa
Amruioe provider ard sesk home westherumtion services snd Se=nefs o minimize Ehe e leslks in
o hoans,

a3 Your homs b nether too Bght, nor too laaky. Mo action requined.

Test conducted by g

2dh, ' Y

- - Information on Carbon Monoxide Testing
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What s COF

Carkon monoadde [C04 i an odoress, cokoriess towc gas which & ighier than air and is produced from
Ensrring of fush Hos gasalng, propars, natural ga, cosl, wood, charcoal, & kamsens #c. m an
insullicient aupphy of ar o coppen. Dus 1o comlinued expeiuns 1 00, peaphs witer fiam 00 poikoning”
wtich Lo e lethal inoextrerme oorditions.

What se the spmptoms of O Polsoaing *

This first symtarms of kv to madents OO posoniog are sl 10 1he Nu fro? withot The Rever], Thisy
Include headache, fatigee, shoriness of breath, nawnses ard High kel TO et in
TETELDMES rat become worse over time including memntal confusion, vomiting; loss of muscular

= berick ol 44 rarlely daath. Necause CO 5 odor b, ooloriedy, and
ethermiie undetectable bo e o n e, peopks miy nat kiow that they sre beng seposed.

‘What CO lewel i dangeaous 1o my healthy

O concertration is measared in pm o ports per rrilioe units. ket as per cent means out of & hundred,
parts per millies means st of & milion. &, Tor exemple, 1 ppm of C0 6 he same s aping | grem ol 00
i 1 millicss e of &l [or, 00001 G0 in ar),

The Natioral Stardarnds mequirs the level of espovere to OO o b befow 35 pp for a 1-hour sveage
wnlup. [hAps e . oy Ein nsaqu/er e e
Besultn from the 1 8 your home: Todey, we wied an inilrument caled the TSH-CTEAK ba messurs the
O Wl at vanious locations within your homa. After measuring OO levels ot every room, we chase &
Iocation with tha Fegheest reading and left the instrument thine bo take oontinuous readings for 1 haur.
e gt the Follraing resitic

#  Highest CO kewel Tound i

— PP

Doy cowreerdyyrecommrendetin:

O The C0eval in your homa s oo high. We recommend opening windows 1o the cutside
immediately. Keap the windows open wnbl necessary changes have bean made to the combustion
applances i your hame. If you are egenencing any of the CO polsaning sympborma: menticned
lbw:.ml'l & mesical professionsl oy soon a3y pow can and tell himfher Bat you sapect beng

tham nomeal kewals of carbon doside. Have ps

T, with 3 1-hour average value of

Chinck @rpleesais e

Dte:
Interpreting the Lung Function Test Results

P L e ——————

RTINS W bR e D e
Ervad

|
Spometry i 1l you how uch i your hegs can hold. Ths can 1l us how healthy your lungs are.

D
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Healthy Indoor Alr Quality Checklist

anmhm-mﬁmmmnmmmmu approach to Peelth, safety, and comiiont i
@ homeoaner's Besl defense agaiest poor indoor air gualiy. This checkint @ some key sction sieps
o take In each room and area of the home.

Bedrooms, Living Rooms, and Family Rooms
11 lestall smoke and carbon monaoxide alarms:
1} 1 your hame was buils before 1578
jil | Tast your home for lesd patet

Kitchens
13 Never use the stove or oven to heat the house
1} tise & range hood far or other kitchen exhamst fan that vents outside
11 install smoke and carbon monoxide alarms
11 Srop cockrosches, apts, ard mbce without pesticides:
1} Etarve them - put sway food clean up. cover the trash and garbage
11 Deny them water - fix leaks and wipe up spilled water

Bathrooms
1} Cloan up nuolsture and mold safely
11 tse & bathroom exhaust fan that vents ouside

Househokd
1} Check for water laks and watar damage

Basement, Crawl Space, Utility and Laundry Areas
] Change furnace /AC filter every two meonths
1 Have ®as appliances and furnaces checked yearky wm make sure they do not
relesse extra carbon manoxide
11 Make sare the clothes dryer vents outride
11 Tast for radan. If thers's a kigh lavel, hire a specialist to aliminate the hazard.
Contact Cheyatine Belly, the Radon Program Coordinator for the state of
Colorade, to abtaln fres / Inexpensive redon testing. 303-692-3442.

Tesx Srehirted beg Enarig;

Home Wi
¥ ¥ou Azvr aey qusnsioer, pinae o

B
Erit coweartarelvoienis )

7 DA, Y
In requared,

Weatherization Activities List

Phore T2-048-00TS

1} At insalation

T} Main entrance dese weathar strigging
1} Getver door weather stripping:{door to outsise)
11 weatter strippng in windows

11 wirdow caulleng arcund wndow frame

A it bt tank il it
1} Fosm seaking of cracks snd openings
1} Buctwork sealing if ductwork prasest
11 mechanical ventilation system instalied
1 s cperating
1} 15 seated 1o cubdoors conmactly

done at your house:

fraarrea: higsra:

Today, we measared you [l Thisisa
Phaos: 720-868-3271 megzure of s §
« rour FEVL rewdts o v
wite e th saeves age, height, ared sece as yors
+ This bells us whether your lung huncticning & *nomal” or "abmormal*
*  Health FEvl isat 1} wincow cauking arcund window pane
5 B of peope like o L
+ abeormal resits mary indicabe & problesn with your lungs.
Beleria, ' ve i 'y riwdts e
FEV1 Sphometry Result Mormal
Mcunwhuld Member &4 Aol
Commess:
ur commentsy recnmmendiation:
O s o 1 Sprometny
rewdt. We recommend that you seek advice from a medk,d rofesyonal regarcing your lung.
furetiming,
o all . Mo acttion required.
by Sgnatur

L0 M I GOATIOAL B8 CORROLT aF O

baioe waw soloradn.edu
Ersad; ruwnsheripe roboratonds
Fhaone. 7106680573

Test Conducted by Sgnature:

Frink rame here:

O R G ERSTONE R CORRT ar

ek e . colorado i
Emal rawsstherips@okeadnsde
Phone: 7204680573
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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

