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HOME Study 
“How do housing characteristics and resident behavior affect indoor air quality, 
noise, and thermal comfort?” 

● Questionnaire 
● Visual Assessment 
● Indoor Measurements 

○ NO 
○ NO2 

○ CO 
○ PM2.5 

○ Temp/ relative humidity 
○ CO2 
○ Noise 
○ VOCs 2 

● Chelsea (2018) & Dorchester (2020), MA 
● Winter and Summer season monitoring 

○ 1 week each 



  
      

 
 

 

Background 

Approach 

● Streamline the process of report back for research teams 
● Improve the accessibility of report back materials for readers 

Presentation Goals 

● Actionable tools for data communication 
○ Part 1: Data compilation 
○ Part 2: Reader accessibility 
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Part 1: 
Data Compi ation 

Macro Data Comp"lation Too,I 

Part 2: 
Reader Accessibility 

Health Literacy Too s, to Temp ate 
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Part 1: 
Data Compi ation 

Macro Data Comp"lation Too,I 
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Challenges of Reporting Back Data to Participants 

Generating Reports 

● Time and resource intensive. 
Prone to human error. 

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

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

User Accessibility 

● Participants prefer tailored 
messaging 

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

○ How do we ensure material 
accessibility using validated 
tools or research-driven 
evidence? 6 



   

      

   

  MCR: Macro for the Compilation of Report-backs 

● Flexible and scalable method for compiling individual reports 

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

● Generalizable and open-source (available soon on GitHub) 
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Create G1ra1phi,call, 
Numeric: and 

Text o,utp ut fur 
each particiipant 

Create a report-back 
·templlate 

In Word or PowerPoint with 
space for output data 

C eate output_data .. xlsx 
Contains numeric and text 
output, 31nd file p ·rhs for 

graphical output 

Run Macro f,or 
Compilation of 
Re p,o rt~back:s 

(MCIR;') 

lndividua1II 
re po,rt-hac lk:s for 
ead1 pa11rticipa1nt 

   
 

  
 

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 

Polka et al., 2021 (in preparation) 
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Template 

Your Hom,e All Homes, in Dorchester 

Warm Season 

Cold Season 
14 

11 

Finished Product 

Your Home All Homes in Dorchester 

r,;;;:;;---;;;;.~-- Warm Season 
14 
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MCR: What does it do? 

● Insert participant data 
into templates and 
compile individualized 
reports 

● Participant data can be 
numerical, text, or 
graphics 
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Template 

- We cook with our sto,ve or ,oven 

We rely on natura1I gas lhea1ti11g 

We smoke inside 

We open the windows less 

Finished Product 

!Results for N02 in y,ou1r home were higher ·111 the Coll!d season than the Warm 

s,eason. Your Co,ld season had a s,easonal a,verag,e of 42 ug/m3; whid1 is higher 

than the WHO indoor guideline. Check any of the below activities that you do 
more in the· Cold seaso,n that ,could incr,ease your indoor air N02 levels:: 

11 We cook wijit:h our sto,ve o - ove111 

□I We reliy on naturail gas heating 

□I We smoke inside 

□I We op,en the windows lless 

   
  

 

 
  

   MCR: What does it do? 

● Insert participant data 
into templates and 
compile individualized 
reports 

● Participant data can be 
numerical, text, or 
graphics 



Template 

I Below WHO Guidelinie Above WHO Gu1ide ine 

0 
Finished Product 

Below WHO Guidelin,e Above WHO Guideline 

Vou r Summer A11engei 18 

l UU 

0 • ' . . 

   
  

 

 
  

   MCR: What does it do? 

● Insert participant data 
into templates and 
compile individualized 
reports 

● Participant data can be 
numerical, text, and /or 
graphics 
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MCR In Practice 

● MCR was piloted in two environmental exposure studies in MA 

● Interviewed 7 team members 

● 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 

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

● Upcoming: Access online at GitHub 

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

○ Chad Milando, PhD: cmilando@bu.edu 
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Part 2: 
Reader Accessibility 

Health Literacy Too s, to Temp ate 
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   Challenges of Reporting Back Data to Participants 

Generating Reports 

● Time and resource intensive. 
Prone to human error. 

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

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

User Accessibility 

● Participants prefer tailored 
messaging 

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

○ How do we ensure material 
accessibility using validated 
tools or research-driven 
evidence? 17 



 

     

  
  

    
   

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 
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Tool 1: SMOG (Literacy Demand) 
Focus: word & sentence length 

○ Calculation based on number of polysyllabic words, sentence length 

Output: numerical score/reading grade level of text 

Pros: 

○ Well-suited to health materials 

i. More recent validation criteria for grade level estimate 

ii. High consistency in results 

○ Correlates with tests of reading comprehension 

○ Low input to assess readability 
22 
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Tool 1: SMOG (Literacy Demand) 

Application: 
1. Identify 30 sentences 
2. Highlight all polysyllabic words 
3. Use formula to calculate reading 

level 

Outcome: 
● Reduced reports’ literacy demand 

○ 13th → 7th grade level 
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Tool 2: PMOSE/IKIRSCH (Document Complexity) 
Focus: format & structure of documents 

○ Structure 

○ Density 

○ Dependency 

Outputs: 

○ Score  for structure  

○ Associated grade-level range for  
suitability match 

24 



,S 

IHOM Your N02 Results 

Nitrnge n Dioxide ( N10 2): 
N01 ~ it a,t1- F@lr-rnJ ¥.1'1$1' fffl) .u(~ n~k.-,r. $ t1.:1 i!a1~ -' it•~" 1rlQlc:cz., I<; l>s;a1d !11< (;(1{;;11 if,11PJ11.a Il1f.":l't; 

e ro .,a,,,, lrllm"I molocuw lmll~m" N u nd O. l>ul lhe ;i,00110:. IW" <d "'"l"> ... 1<1'11 r,,ollon ""lk'<I 
• N(h' Tht<ptM, .. 1)/ :;,obtQI) ey1 111 0• 15 IIM, b;., ,·u,..,!Jcl lll'l;I (~If._.°"'" l•'-'ek',) 

™I lilttit.~IMYIJ'll'lt -!.!1Ci'rillet"WOwl!l!~Wl\'Oiljlltffi l~lnltie~~. -
week In ,r,e w.um """"'-" an<l ooe wttl: In li>e «tel =>«1. •~ well .., ro,s11161D<Y and Juldie ieY<i1s 
'10lllpi!rll0ft.- 11.H "I fro,,, l'I q,> rfil_t>t. ~ ll)'l<>H ~mt~-ol NO, lllff~ In~· fW" 
bQmc QWCt" tho:J,c '!',Ml,~ .-.;i the.. 1,~ ror I h,;,m,n In ~ In e11~ ~•- The "'t<t 
collimn !ID IM Jilllll ut Yfl!l! 1110, lm'lllff v.t• c ~ from CMIS<!!I, MA. 1'1'_. l~ WO ill<MH!! 

etl- Ol!I a1!W!r !Wlll61111 11u~ed il!!l'O« ,~-t wJcM.., u~ ~ifflCl'e 11\d Los A.J\ClllH 11 

_ ., ·~ \\'art! Hlih G\!ili ti:in !WHO► Lllll lnt1C,:;r r~ !40 ~mti , I""' an U<C f<ll 
COIIIPlriHlft fi'IIJIV, 1'11! I l!I . illOWi VII!_. M@of ~nl:I OIN . ffit 'lo .,..,, 1!1111 Celil! MU~ 
,.;,e In ~u,r ~ IM< rn nual c..,~ >™'d!it<t Ll.00 1a1&1m't /Id I rei'l'lind,;r, w ia- w 
ooncttilrwll<>n _ l>e<..,,. ch~ a 

,.,,,.,,111,,..1,i UJ<,~~t== oJlllV'm1 

y.,.,, 

Wonn:SU-

29 2" '17 

~ !ll 
(lolls.,....., 

•2 J,j M, 

- ... 

11 

., 

i, 

-DYD'tl'J'Uf 

""·""-
D 

G,kl-

15 ___ ..,....,,. , 
ill 

100 

7JI 

  

 
 

 
 

 
 

 
  

   

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: 
● Reduced reports’ structure/layout 

complexity 
○ 8th → 4th grade level 25 
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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: 
● Reduced reports’ structure/layout 

complexity 
○ 8th → 4th grade level 26 



    

    

 
 

 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 

Tool 2: PMOSE/IKIRSCH (Document Complexity) 
Scores 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

Complexity 
level 

Very low Low Moderate High Very High 

Level 3 Proficiency Level 1 Level 2 Level 4 Level 5 
Level 
Grade / 
Schooling 

Range 
includes 
Grade 4 
or less 
than 8 
years of 
schooling 

Range 
includes 
grade 8 or 
high 
school 
degree 

Range 
includes 
grade 12 
or some 
education 
after high 
school 

Range 
includes 
15 years 
of 
schooling 
or college 
degree 

Range 
includes 
16 years 
of 
schooling 
or post 
college 27 



Goal 2: Actionability 
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Goal 2: Self-Efficacy & Actionability 

● Range of
solutions/actions 

● Individualized 
report text &
graphics, with 
direct actions 
suggested based 
on exposure 
concentrations 
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Goal 2: Self-Efficacy & Actionability 

● Report focused on building self-
efficacy & engagement 

○ Workbook style with small, 
manageable steps 

● Guidance from participant
interviews 
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Assessment of Template 
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Assessment of Final Template 

CDC Clear Communication Index 

1. Main message and call to action 
2. Language 
3. Information design 
4. State of the science 
5. Behavioral recommendations 
6. Numbers 
7. Risk 

Scores of 90/100 or above are ‘passing’ 

3 team members applied CDC Index 
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Benefits of Macro Tool in Concert with Health Literacy Tools 

● Reallocate researcher time and effort from report back compilation to health 
literacy, accessibility, and design improvements 

○ Facilitates easier adjustments 

● Can adjust for participant variation in graphics and text 
○ 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/40016961?seq=1 

CDC Clear Communication Index: 

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

34 

https://cdn1.sph.harvard.edu/wp-content/uploads/sites/135/2012/09/smogoverview.pdf
https://www.jstor.org/stable/40016961?seq=1
https://www.cdc.gov/ccindex/pdf/ClearCommUserGuide.pdf


~ . Nmiooal Institute ol Envirorimenlal Health Sciences llilllf/' Yout Err Ol'll'J'1 • t 'rour 't1l &EPA U11 led S a1c:s, 
EmrlfOllm Lal Pro edion 
Meney ':B HARVARD _ 01 _1t 

+ TJH. CHAN 

 

 

 

 

        
 

Acknowledgements 

Many Thanks to... 
● Dave Queeley (Codman Square. Neighborhood Development Corp.) 
● Stacey Chacker (HRiA) 
● GreenRoots 
● Dr. Karen Emmons 
● Dr. Rima Rudd 
● Liam O’Fallon - PEPH, NIEHS 
● Dr. Birgit Claus Henn 
● Alexa Friedman 

The Center for Research on Environmental and Social Stressors in Housing across the Life Course (CRESSH) 
● Dr. Francine Laden, Dr. Jon Levy, Dr. Gary Adamkiewicz, Dr. Madeleine Scammell, Marty Alvarez, Claire Schollaert, Dr. Chad 

Milando, Dr. MyDzung Chu, Sarah Gillooly, Andrew Shapero, Jose Vallarino, Melissa Miller 

Funders 
● National Institute on Minority Health and Health Disparities (P50MD010428) and the U.S. Environmental Protection 

Agency (RD-836156) 
● We also received funding from a BU SPH Early Career Catalyst Award, and an NIEHS T32 (ES014562). 

35 



Thank you 

36 


	Combining Health Literacy Tools & Computer Programing Tools to Create Accessible, Individualized Report-Backs 
	HOME Study
	Background
	Slide Number 4
	Slide Number 5
	Challenges of Reporting Back Data to Participants

	MCR: Macro for the Compilation of Report-backs
	MCR: How does it work?
	MCR: What does it do?
	MCR: What does it do?
	MCR: What does it do?
	MCR In Practice
	Findings
	MCR Applications
	Accessing MCR

	Slide Number 16
	Challenges of Reporting Back Data to Participants

	Creating an Accessible Template
	Report Back Material Goals
	Goal 1: Accessibility
	Slide Number 21
	Tool 1: SMOG (Literacy Demand)
	Tool 1: SMOG (Literacy Demand)
	Tool 2: PMOSE/IKIRSCH (Document Complexity)
	Tool 2: PMOSE/IKIRSCH
	Tool 2: PMOSE/IKIRSCH
	Tool 2: PMOSE/IKIRSCH (Document Complexity)
	Goal 2: Actionability
	Goal 2: Self-Efficacy & Actionability
	Goal 2: Self-Efficacy & Actionability
	Assessment of Template
	Assessment of Final Template
	Benefits of Macro Tool in Concert with Health Literacy Tools
	Accessing Health Literacy Tools
	Acknowledgements
	Thank you



