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HOME Study CRESSH

“How do housing characteristics and resident behavior affectindoor air quality,
noise, and thermal comfort?”

e Questionnaire
e Chelsea (2018) & Dorchester (2020), MA e Visual Assessment

e Winter and Summer season monitoring e Indoor Measurements
o 1 week each NO
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Background

Approach

e Streamline the process of report back for researchteams
e Improve the accessibility of report back materials for readers

Presentation Goals

e Actionable tools for data communication
o Part 1. Data compilation
o Part 2: Reader accessibility



Part 1: Part 2:
Data Compilation Reader Accessibility
Macro Data Compilation Tool Health Literacy Tools to Template
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Part 1:
Data Compilation
Macro Data Compilation Tool
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Challenges of Reporting Back Data to Participants

Generating Reports

e Time and resource intensive.
Prone to human error.

e Presenting individualized results is
limited by logistical burden of
tailoring report backs.

e Tailored communication becomes
increasingly time-intensive in
proportion to a study’s complexity.



MCR: Macro for the Compilation of Report-backs

e Flexible and scalable method for compiling individual reports

e Macro-enabled Excel workbook containing Microsoft Visual Basic for
Applications (VBA) script

e Generalizable and open-source (available soon on GitHub)



MCR: How does it work?

1. Create template (Word or Powerpoint)
2. Generate participant text and graphic outputs
3. Compile data into a single master Excel file
4. Run MCR
Create a report-back
template
In Word or PowerPoint with Run Macro for
spaces for output data Individual
Compilation of
Report-backs report-backs for
each participant
Create Graphical, Create output_data.xlsx (MCR)
Numeric and Contains numeric and text
Text output for output, and file paths for
each participant graphical output

Polka et al., 2021 (in preparation)



MCR: What does it do?

Template
.. Your Home All Homes in Dorchester
e Insert participant data
into templates and Warm Season
compile individualized 1ave_NO2 >} 14
reports Cold Season
P {avg_NO2_W} 11
e Participant data can be Finished Product
numerical, text, or
) Your Home All Homes in Dorchester
graphics
Warm Season
<1 14
Cold Season
4 11




MCR: What does it do?

Insert participant data
into templates and
compile individualized
reports

Participant data can be
numerical, text, or
graphics

Template

{NO2

seasonal_text}

J We cook with our stove or oven
O We rely on natural gas heating
U We smoke inside

J We open the windows less

Finished Product

Results for NO2 in your home were higher in the Cold season than the Warm
season. Your Cold season had a seasonal average of 42 ug/m3, which is higher

than the WHO indoor guideline. Check any of the below activities that you do
more in the Cold season that could increase your indoor air NO2 levels:

We cook with our stove or oven
J We rely on natural gas heating
0 We smoke inside
J We open the windows less




MCR: What does it do?

Insert participant data
into templates and
compile individualized
reports

Participant data can be
numerical, text, and /or
graphics

Template

Below WHO Guideline | Above WHO Guideline

Finished Product

Below WHO Guideline | Above WHO Guideline
['l"nur Summer Average: 1:3]

1

[ Your winter Average: 42

\WHO: 40

W U

=
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MCR In Practice

e MCRwas piloted in two environmental exposure studies in MA

e Interviewed 7 team members

e Summarized the challenges and benefits of using MCR in compiling reports back
to study participants
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Findings

Efficient- speeds up the compilation process of report-backs
Increased individualization

Promotes design creativity

Reduces potential for human error

Increased confidence in report-back control
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MCR Applications

Improved engagement opportunities
Facilitates easier communication of strengths and uncertainties

Increased engagement opportunities among participants and community
partners

Increased accessibility of environmental health materials

Generalizable with opportunities for scaling up
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Accessing MCR

e Publication: Polka et al., MCR: Open-source Software to Automate
Compilation of Health Study Report-back. 2021. [in preparation]

e Upcoming: Access online at GitHub

e Contact for questions or to be added to our distribution list:

o Chad Milando, PhD: cmilando@bu.edu

15


mailto:cmilando@bu.edu

Part 2:
Reader Accessibility

Health Literacy Tools to Template
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Challenges of Reporting Back Data to Participants

User Accessibility

e Participants prefer tailored
messaging

e Environmental health literacy
(EHL) concepts and tools still
under development

o Howdo we ensure material
accessibility using validated
tools or research-driven
evidence?
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Creating an Accessible Template

Informed by:
1. Formative research with study participants via semi-structured interviews

(n=20)
2. State of the literature for research including data report-back
3. Evidence-based health literacy tools

Rigorous Assessment:
4. Overall accessibility and suitability review (CDC Index)
a. Reviewed by multiple members of research team
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Report Back Material Goals

1. Provide individual household data back to participants in a way that is
accessible for our audience

1. Provide recommendations to participants for ways to improve their indoor
air quality that is actionable, and builds self-efficacy
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Goal 1: Accessibility



Gist-Level

Verbatim-Level

CRESSH | Summary of Your Particulate
Matter Results

CRESSH Your Home's Seasonal
HOME Particulate Matter Results

‘What is Particulate Matter?

Particulate matter (PR, ,) ks tiny particlesthat fioat inthe air. The particies are 50 times
smaller thanthewidth of ahar. They can be hardioses bt if there e enough of them
Ay £ ) B iy

What are the health Enpacts?
Fi; ; can increasethe risk of heart disssse, asthma, heart conditions, and eye or sar
irritation There ane Seps you can take inyour home o lower your PM, , snd heakh risks.

Where does Particulate Matter comse from in the home?
P 5 COMEs from burning things.
Smoicing, pooking. burming candies, of room SprRYS Can oresbe P,

Your Home's Average Indoor PM, . Results (concentration in pgfm?)

A yore? AFu T
LR LR TP,
o o nndl o

yoar et OF B et re i e mel b R range, we TugEmIL rpeg 1ome o on page 17
wod litarehgh

L 100
[Tery e m—T Blgerr iunae P
i Vi Hgsw iL I Wair Howa K
Bt bl Bak Born Howth i

® R SO MeprERRng indoor P,
* Your home's swerage indoor PM, , concentration inthe warm sesonwasT pgim®.
* Yaur home's Seraps indoor PM, , concenteation inthie coid seasonvwas 23 ug/m'

* Your homewasabove the Wk Hesth Drganimeion’s indoor guiceine for P, ; in
oo SaRg0n. Try S0mes of [ GRS o bower your P, onpageld.

Your Seasonal Particulate Matter [PMy5) Indoor Results

Tha table s frugh bsicw show e jame dets. They ihow how youd Snbrage ndocr s quality
comparnes in the rel of your neghborbood sed S WHO ndocr pudelrae Tor PR, 5.

Seasonal Indoor Particulate Matter (pgfm’)
WHO Indoor Guideline Your Home All homes in Dorchester
Warm Season
7 14
0 Cold Season
23 11
F: 1
%
2 |
§ I'hi ;
E i8] )
'L L
- T Hawrep - - AN gy -
Cuestion to think sbout:

Resuls for P, in your home were higher in the oobd season than the wam ssason. Your
coid semson had & semonal mermge of 23 gim’, whith i higher than the WHO indaar
guideline. Thene may be shings that you do in your home during the colkd seascn mone
often than in the wamm season that could increase your indoor air PM, , bevels, Check any
of the below Betiities that you do mone in the oid season that could increass your
indood 3 PM; , levels

We coolk with our SIove or oven

We usear resheners

W e burn candies
WE Soks ingde
Mot sure
Ortheer | s 1]

oooppoog
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Tool 1: SMOG (Literacy Demand)

Focus: word & sentence length

o Calculation based on number of polysyllabic words, sentence length

Output: numerical score/reading grade level of text
Pros:
o Well-suited to health materials
i. More recent validation criteria for grade level estimate
ii. High consistency in results
o Correlates with tests of reading comprehension

o Low input to assess readability
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Tool 1: SMOG (Literacy Demand)

Application:
1. ldentify 30 sentences
2. Highlightall polysyllabic words
3. Use formula to calculate reading
level

Outcome:
e Reduced reports’ literacy demand
o 13th — 7th grade level

CRESSH Your Home’s
HOME Particulate Matter Results

This section of the packet contains your home's measured particulate matter
(PM; ) resulrsl The data are shown in a few ways: an overview of your home's
results, your home's results for the warm and cold seasons, and your home's
daily rcsullsl Each of these sections is explained br:lm\l

1: Overview of Your Home's Particulate Matter Results

This section explains what PMy 5 is, where it comes from, and possible
health i-wact&l It also compares your measured PM; ¢ levels to all homes
measured in Dorchester and to the World Health Organization's Indoor
Guideline for PM, ]
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Tool 2: PMOSE/IKIRSCH (Document Complexity)

Focus: format & structure of documents
o Structure
o Density

o Dependency

Outputs:
o Score for structure

o Associated grade-level range for
suitability match
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Tool 2: PMOSE/IKIRSCH
Application:

1.
2.
3.

4,
5

Determine structure (type of
document) and score

Determine density of document
and score

Determine dependence and
score.

Sum all scores

Determine complexity using chart

Outcome:

Reduced reports’ structure/layout
complexity
o 8th — 4th grade level

CRESSH

HOME YourNO, Results

Nitrogen Dioxide (NO.,):

RO, i i S Podvend) veliem Dk P il b find ofd Ailiegen molitubs Bond 1o sadh olhel. Theis

are olher types of molecules thal Sambiine N and O, bul Bhis specific type of air pallutanl s olten called
“HO", ThiE prmany Searcs of MO i i buming of fiel (& 2, Cars, thuchks)

Thez table Below It TR Iverape meitunements Tor the Twd weekd thar you participated in the fuady, one
wieek in the warm season and one week in the oold season, as well &3 regulstory and guideline levels for
comparison. Reading Trom keft 10 right, these values include the sverage amount of MO, measired inside your
P orwer Those Two weeks and the weekly sverage Tor il homes in Doechester in each season. The rext
column 1o che right are weekly MO, averapes vwe collected from Chelses, MA. The table alo inchades daily
perages fnem grher sTudies Chat meltured indods MO, ceniensrationd in Eady Batimore and Los Anpeles i3
weell &5 the World Health Crganization ['WHO| armual indoor sir pasdeiine (40 p.i,u'm:| that you can wuse fior
comparison. Firglly, the table shows the Swerape oulEaar madunernents Tor The same wanm and (old seasen
weekd in Dorchester and the EPA sanual cutdoor stancland (100 pgfm')l A2 & reminder, 1he lower the
CONCEmtration the betber the i guality

Al pambers in Ehe fobée represent measures of wgdfm’
1

MO
= =555

Enst Las WHO EPA
R Chatisea, Vour  ANhoTasin Chelsea,
b D:--:::fu? ] (mimock: g 1 oy d::\-l D;:::u“ a2 il

: MDY * CAY  Guideline: Standged
WY SR Warm SEEECE
23 s Er) 1 10 13
56 51 ] w00
Codd Suason Cod Seaen
it i % 1% is i

"k 1 T [l Hil: M) © VR B IRRL L el W
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Tool 2: PMOSE/IKIRSCH

Application:

1. Determine structure (type of
document) and score

2. Determine density of document
and score

3. Determine dependence and
score.

4. Sum all scores

5. Determine complexity using chart

Outcome:
e Reduced reports’ structure/layout
complexity
o 8th — 4th grade level

CRESSH Your Home's
HOME Nitrogen Dioxide Results

Mitrogen Dioxide (NO,):

MOy, i a gas that cormes from Buming fuels. O, cannot be 3een or smeled. inside homes, the main
source of WD, comes from wsing @ pas Sowe O oVEn. LSng & TEoveE went o Dpeneng & window wide
you cook can Balp lower yourindoor NG, Lowwsing your D can beip avced heaith impacts: B
coughing, whising, cobds, nd kg ivioaton

Your Indoor Nitrogen Dioxide
The firat b Baiow ghora ":-— l-‘-'. o fight
The sverape mdoor ko, wl.l home durng the teo weets that you partopassd n
tha study Tor both wiem and ©
» ThE sviupe indoor RO, W .|l h:um n Dee g Both wasm an
i

8 D"
= Theworkd Hesl® Qrpasizption [WHO) Indoor Health Guideling for MO, TR i At Iegay
eripTRabe

Al numbavs in Boase isbies represent mdiunes of pgim’

Your Home All Homes in Dorchester  'WHO Indoor Guideline
Warm Seaton
21 26 40
Cold Season
17 31
Your Outdoor Nitrogen Dioxide
The cable balcn shows |Troen lafy o Sght
» Th sviupe outdeor MO, WS = Doschasoe dorng both waren gnd Coid JEas0ng
. Th umrmmﬂ. Protechon Afeny |EPA] Assual Seasdard foe WO, TR i Ealy
L1l L2 ]
Al Aumbidd i e BbieE epaRidnt Fidieitl of pgim'
Outdoors in Dorchester EPA Annual Standard
Warm Season
10 100
Cold Seazon
15
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Tool 2: PMOSE/IKIRSCH (Document Complexity)

Scores 12 13 14 15 16 17
Complexity Verylow Low Moderate High Very High
level

Proficiency Level 1 Level 2 Level 3 Level 4 Level 5
Level

Grade / Range Range Range Range Range

Schooling includes includes includes includes includes
Grade4 grade8or grade 12 15years 16 years

or less high ol slelns ) @i of
than 8 school education  schooling schooling
years of degree  afterhigh - college  or post

school

schooling degree college -



Goal 2: Actionabillity



Goal 2: Self-Efficacy & Actionability

e Rangeof
solutions/actions

e Individualized
re ort text &
8 hics, with
wectacﬂons
suggested based
on exposure
concentrations

CRESSH Your Home's Daily
HOME Nitrogen Dioxide Results

RESS

CRESSH
HOME

Exploring Your Home's Daily
Nitrogen Dioxide Results

Lorawed: pam g =)
[ ] ]

The graphs bebows shone the sreerage dally NGO, comdenbrationd brom your home during Bhe
wearen Leanon and the cold season. The yellors Ban represent fthe air mede your Fome for
yizaar qlady wrudpnr hemer conceniration, and for your sverage ndoor MO, concendragon dos
iy eanon. The rasmber of wesiclays may be Sferent Debween each wranon becsne the
ragriber of das e measuned the s b yoar home may be defferent

Your Home's Daily Indoor NO, Results During the Warm Seazon

i

R

R T T gy T

RE R R T el e Fpas mpera 'y Dipdy Concentrston

Your Home's Dally Indoor NO, Results During the Cold Season

T e S

il mi-
ol M PE A ek M Res Wl

A e [ Ok T E B e L T s e L

Check out the next page to explore what may have raised your home's
nitregen dlcakde concentrationd

Im peneral, you data show that your daily NO; levels varied during the weelk
that we maasured in your home, There was 1 day above the Workd Health
Organization’s guideline for podaible health concernd. Your MOy leveld were
highest on Monday with a concentration of £1 pgfm®. Think about whether
you do sy of thie balow sctivities In your home on o mode regulsr baals on
thote days, and cincle those activithes.

W cook with cur S1OVE OF CWEn Mang

O We cook without using our stowe vent or opening windows mone

2 We rely cn natural gas heating morne

W smeolke inside mone

K Mot sure

I Other (please kst):

In peneral, your dats show that your daily MO, leels were bigh during the
wedk that we meadured in your homa. There wers § days above the World
Health Onganiration’s guideSine for possible health concerns. Your MO, levels
ware Miphest on Saturday and Thursday with concentrations of 70 and 55
pgfm', Think sbout whather you do amy of the below sctivithes in your
Ihema on & more regular basis on those days, and circle those activities,

W cook with our $1cve oF cven mane

& We cook without using our stiove vent or opening windcrws mong

i ‘W rety on natural gas beating mone

W sl indide mohe

O Not sure

i Other (please list):
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Goal 2: Self-Efficacy & Actionability

Report focused on building self-
efficacy & engagement

o  Workbook style with small,
manageable'steps

Guidance from participant
interviews

CRESS

H
OME

Ideas to Lower Your Home's
Nitrogen Dioxide Levels

Start with guestion 1 If you
would ke to lower your
homa's Indoor NO3 lewels

Guestion 1

b

Does your
home have a
fas stove?

Yas £ L be
¥ h J
Dhges yower
hiam have & Try Guestion
kitchen went 2
of fan?
L] fNa
¥ ¥
Ty GpEning
oy :Irﬁ:;r a window or
e .ICI using & Msar
whille you
! fam while you
cook, and
PR coak, and a
. 1 !
window. A iUl

after.

Suestion X
¥

Do you, or
LOMEcnE in
your home,

smoke?

Yl .
¥ ¥
Great! If you
are gl
ursure af
wouar WO2
SOUrCE,
please
pontact ws.

I there
Sgage 1a
smioke
outside?

L i ma

¥
Great] Ty
smoking
culdide Lo
the smaoke
dioes ol Py
Im your
Frme,

Try smaking
FUEET A OO
window to
allerw the
sl 1o get
oul
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Assessment of Template



Assessment of Final Template

CDC Clear Communication Index

Main message and call to action
Language

Information design

State of the science

Behavioral recommendations
Numbers

Risk

i N2 R

Scores of 90/100 or above are ‘passing’

3 team members applied CDC Index

(

CDC Clear Communication Index Score Sheet

Calculate the Score for the Material
*  Samp 11 The vocal poims than the: manerial eame
» ! ||

e 0 B: %

*  Mop 31 The ol posdble points chat the material coudd haee carned (chis is the denomimarca’)

» A1l B3 o

L hqr 3 The numserasor divided by ihe denominacor mudeiplied by 1900 o o e

!

Haoww to Interpret the Score

murpose of the Iadex i 1o bmpoove the clasity of commisnication proaduces

Ii the total score is 90 or abawe:

Excellenn? You have sddrevind mast seen thun enake mmarerls

If the lotal score is B9 or hebow:

Peste whach igeren sooeed O points. Lae the
matesual. Then apply e Inde

¢ descriptions 4 cxamples in the Lagy Cisde po fevise and

veed s sevise the el e 4 whnie ol T ol aleee

Additional Comments




Benefits of Macro Tool in Concert with Health Literacy Tools

e Reallocate researchertime and effortfromreport back compilation to health
literacy, accessibility, and design improvements

o Facilitates easier adjustments

e Can adjust for participant variation in graphics and text

o Increased tailoring of content can help link information on exposure, behaviors, and suggested
actions
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Accessing Health Literacy Tools

To access the health literacy tools:

SMOG : https://cdn1.sph.harvard.edu/wp-
content/uploads/sites/135/2012/09/smogoverview. pdf

PMOSE/IKIRSCH:

https://www.jstor.org/stable/400169617seq=1

CDC Clear Communication Index:

https://www.cdc.gov/ccindex/pdf/ClearCommUserGuide.pdf
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