
Low Cost Monitoring Project
(LCMP)

Cohort 48: 
Questions & Health Impacts

7:00 PM Monday, August 2, 2021 10:30 AM Tuesday, August 3, 2021



• Feel free to keep your mics on  
(mute if noisy)

• Use “Questions” tab in the control 
panel to ask questions, or raise hand

• All links will be placed in the 
“Chat” tab in the control panel.  
Comments can be added here as 
well.
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The Virtual Classroom

This Meeting is Being Recorded
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Introduction
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01Your Name

Send Emily an email if you 
want to do a short presentation 

of your data/experience.

Location
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Cohort 48
4LCMP Virtual Online ResourcesJuly 2021

Scott        Kate                  Alyssa’s Family                 George        Cathy’s Family       Nickie

Bill’s family
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LCMP Team
Linda Wigington

Team Leader

Waynesburg, PA

724-986-0793

lwigington1@outlook.com

Samantha Totoni

Public Health Fellow

Pittsburgh, PA

217-390-1842

skc35@pitt.edu

Don Fugler

LCMP Technical Advisor

Ottawa, Canada

donfugler@gmail.com

Emily Dale

LCMP Coordinator

Claysville, PA

724-833-8223

ke_dale@hotmail.com

Jessica Kester

Air Quality Education Coordinator

Charleroi, PA

814-937-7365

jessicalkester@gmail.com

Rob Busher

Program Coordinator

Portland, ME

412-437-8454

robb@rocis.org
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Meeting 
Objectives
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To address your questions about health impacts:
1. Toxics Release Inventory Explorer

2. Air quality –recent news and local findings

3. From the beginning to the end
• Particles & fetuses

• Dementia & particles

4. Radon

5. Particles and VOCs

6. Particles and Cooking

7. Local Organizations to Explore

LW1



Slide 6

LW1 I suggest major adjustment to 3 "Your Questions"  Maybe drop all of these
Linda Wigington, 7/30/2021



Particle Size
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03
Toxics Release 

Inventory Explorer
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Particle Size
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03
Recent News and 

Local Findings
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LW3 This is new - keep
Linda Wigington, 7/30/2021
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• More than 8 million people died in 2018 from fossil fuel pollution, significantly higher than 
previous research suggested

• Researchers estimated that exposure to particulate matter from fossil fuel emissions 
accounted for 18% percent of total global deaths in 2018

• Regions with the highest concentrations of fossil fuel-related air pollution — including Eastern 
North America, Europe, and South-East Asia — have the highest rates of mortality, according 
to the study published in the journal Environmental Research.

“This study demonstrates that the fossil fuel component of PM2.5 contributes a large mortality burden.”



Concluded that PM2.5 reduction during the mitigation period lowered PM2.5-related deaths 

During the 30 day period after emergency declaration, average CA PM2.5 decreased by 
an average of 45%.  

“We estimated a total of 483 (95% CI: 307, 665) avoided PM2.5-related deaths in the urban areas of 
California.”

Estimated California avoided PM2.5-related deaths included:
• 207 cardiopulmonary 
• 67 ischemic heart disease
• 20  lung cancer
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• Children in these schools had a 22.5% asthma rate, nearly triple the nationwide 
average of 8.3 percent. Allegheny County’s overall child asthma rate is 11%.

• Monitored air pollution levels near the schools and found a correlation between 
high levels of PM and asthma rates.
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“If air pollution levels in all of Allegheny 
County were lowered to match the levels 
seen in its least-polluted neighborhoods, 
about 100 fewer residents would die of 
coronary heart disease every year, 
according to a new study.

A majority of the lives that would be saved 
by such an initiative are in the region's 
poor and minority communities—people 
who are also particularly susceptible to 
contracting and dying from COVID-19.”
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For black carbon and NO2, Environmental Justice tracts 
(> 20% poverty and/or > 30% non-white) were 4 to 25 times 
more likely to be in the highest areas of exposure compared to 
the lowest areas of exposure for BC and NO2.

18LCMP Virtual Questions & Health ImpactsAugust 2021



19LCMP Virtual Questions & Health ImpactsAugust 2021



20

04
From the 

beginning

to the end
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Health Impacts on the Fetus

• Teratogens are complicated….
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https://mothertobaby.org/wp-content/uploads/2020/02/Adapted-from-Moore-1993-
and-the-National-Organization-of-Fetal-Alcohol-Syndrome-NOFAS-2009.-3.png

Teratogens: 
Substances that may 
produce physical or 
functional defects in 
human embryo or fetus, or 
the outcomes of the  
pregnancy



Black Carbon Particles DO cross 
the Placental Blood Barrier

https://biologydictionary.net/placenta/ “Our finding that BC particles accumulate on the fetal side of the 
placenta suggests that ambient particulates could be transported 
towards the fetus and represents a potential mechanism explaining the 
detrimental health effects of pollution from early life onwards.”
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“Our findings here suggest that exacerbation of air pollution and heat exposure related to 
climate change may be significantly associated with risk to pregnancy outcomes in the U.S.”

Nathaniel DeNicola, MD – assistant professor of obstetrics and gynecology at the George Washington 
University School of Medicine and Health Science
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Early-life cockroach allergen and polycyclic aromatic 
hydrocarbon exposures predict cockroach sensitization 
among inner-city children
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J Allergy Clin Immunol. 2013 Mar; 131(3): 886–
893.
Published online 2013 Feb 4. doi: 
10.1016/j.jaci.2012.12.666

Matthew S. Perzanowski, PhD,1,2 Ginger L. 
Chew, ScD,1,2 Adnan Divjan,1,2 Kyung Hwa 
Jung,1,3 Robert Ridder,1,3 Deliang Tang, PhD,1,2 
Diurka Diaz, MA,1,2 Inge F. Goldstein, DrPH,1,4 
Patrick L. Kinney, ScD,1,2 Andrew G. Rundle, 
Dr.PH,1,4 David E. Camann,5 Frederica P. Perera, 
DrPH,1,2 and Rachel L. Miller, MD1,2,3

Matthew S. Perzanowski, Ph.D. – Associate Professor, Columbia University – The Implications of Carpet on Indoor 
Chemistry and Microbiology | IAQRadio



Dementia and Particles
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Something to keep in 

mind: Genetics!
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AKA:
Particulate Matter and 
Pacman in our brains 
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Beta-amyloid is sticky compound that accumulates in the brain, disrupting 
communication between brain cells and eventually killing them.

Apolipoprotein E (APOE) is a protein that influences the probability of 
beta-amyloid aggregation. 

PM – interferes  with this process

There are three types of the APOE gene, called alleles: APOE2, E3 and E4. 

E2 – very efficient at clearing Beta-amyloid

E3 – ok at clearing Beta-amyloid

E4– Not efficient at clearing Beta-amyloid

We inherit these in team of 2:

Having               can increase your risk for Alzheimer's by 2 to 3 times;

increases risk for by 12 times 
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8.4%

77.9% 

13.7%; 40% in patients with AD

Worldwide Frequency:
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Participants from the Women's Health Initiative Memory Study (WHIMS). 
Community-dwelling (>95% in urban areas) across 48 states, aged 65 to 79 
years, and free of dementia when enrolled, 1995–1999
Annual screening of cognitive function

Researchers looked at:

vs vs vs

Study: Part A - Humans
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vs

68% increase in hazard 
for all-cause dementia 

vs

91% increase in hazard 
for all-cause dementia 

vs

295% increase in hazard 
for all-cause dementia 

For Women Residing at Locations with 
low PM2.5 vs High PM2.5 (1999-2010)

30LCMP Virtual Questions & Health ImpactsAugust 2021



Study: Part B - Mice
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What happened inside the brains of those exposed to 
high nPM (aerodynamic diameter <200 nm) vs low nPM? 

vs vs
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vs vs

Mice:  Cerebral cortex sagittal sections were analyzed for Aβ plaque load 
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“We provide clear evidence that the hazards of particulate air pollutants for brain health 
extend to dementia risk in a US-wide sample of older women…

….the first evidence that neurodegenerative effects of airborne PM may involve gene-
environment interactions with APOE ɛ4…

The association between PM2.5 exposure and increased dementia risk suggests that the 
global burden of disease attributable to PM2.5 pollution has been underestimated, especially 
in regions with large populations exposed to high ambient PM2.5.”



Radon

34LCMP Virtual Questions & Health ImpactsAugust 2021



35LCMP Virtual Questions & Health ImpactsAugust 2021

Evaluating the Health Risks of Radon: Fundamentals and New Scientific Insights - YouTube
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“What’s really lacking in the 
research arena is ‘What are 
the health effects of radon 
decay products in relation 
to particulate matter or on 
attached radon exposure?’”
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Particles & VOCs
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LW15
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LW15 Keep
Linda Wigington, 7/30/2021



Sources of Volatile Organic 
Compounds (VOCs)
Indoor Sources
Building materials:
•Paint, paint strippers
•Varnishes & finishes
•Caulks & sealants
•Adhesives
•Flooring, carpet, pressed wood products
Home & personal care products:
•Cleaners & disinfectants
•Furniture
•Pesticides
•Air fresheners
•Cosmetics & deodorants
•Fuel oil, gasoline

Outdoor Sources
•Gasoline

•Diesel emissions

•Wood burning

•Oil / gas extraction & processing

•Industrial emissions

Under sunlight, VOCs react with nitrogen 
oxides emitted mainly from vehicles, power 
plants and industrial activities to form ozone, 
which in turn helps the formation of fine 
particles.

Volatile organic compounds, or 
VOCs are organic chemical 
compounds whose composition 
makes it possible for them to 
evaporate under normal indoor 
atmospheric conditions of 
temperature and pressure

Activities:
•Tobacco smoke
•Dry-cleaned clothing
•Arts & crafts products: glues, 
permanent markers, etc.
•Wood burning stoves
•Office printers a copiers
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Information on VOCs –
Health Effects
From the Health Canada site: “Short-term exposure to high levels of some Volatile 
Organic Compounds (VOC) can cause:

• breathing problems

• irritation of the eyes, nose, throat

• headaches”

Long term exposure to VOCs can potentially cause neurological effects, leukemia, 
altered immune response, and cancer, depending upon the VOC and the dose
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Particulate Matter + VOCs
• A brief example from:
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VOCs:  They create whole other 
kinds of VOCs in the sunlight

“Fresh” VOCs “Aged” VOCs

+ =
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“Fresh” VOCs “Aged” VOCs

Respiratory Cells

EXPERIMENT

Clean Air 

Respiratory Cells
Respiratory Cells
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Respiratory Cells

EXPERIMENT

Clean Air Particulate Matter 
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Non-toxic Particulate Matter“Fresh” VOCs

Respiratory Cells

Experiment
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Non-toxic Particulate Matter“Aged” VOCs

EXPERIMENT

Respiratory Cells
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VOCs Modified the Effect that Particulate 
Matter had on Respiratory Cells
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Health Effects of Particles: 

Don’t Ignore Cooking 

Particles!



Cooking Particles and You

• 52.5% of indoor fine particles (≤ 2.5μm) exposure is attributed to cooking. 

*in non-smoking homes

• Fine particles from cooking have been suggested to:

• Cause oxidative stress in lung cells

• Enhance pulmonary inflammation

• Induces pre-symptomatic allergic & asthmatic reactions

• Cooking particles have been associated with cardiovascular and kidney-

related health effects among others.
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Study found that a large contributor to elevations in indoor PM2.5

was not using the stove hood when cooking. 

“Specifically, this preliminary study suggests that cooking 
behaviors may contribute to the burden of PM2.5 in the homes of 

children with asthma and thus to asthma symptoms.”

62LCMP Virtual Questions & Health ImpactsAugust 2021



Reminder: several pollutants can 
be emitted from cooking
• Particles (fine, ultrafine) 

• NO2

• Polycyclic aromatic hydrocarbons (PAHs)

• VOCs

• Carbon Monoxide

• Carbonyl Compounds

6363LCMP Virtual Questions & Health ImpactsAugust 2021



For more information, see the 
Behavioral Interventions recording

64LCMP Virtual Questions & Health ImpactsAugust 2021
LW20
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LW20 Change to - for more info listen to Behavioral interventsions - and provide link to our website site cooking stuff
Linda Wigington, 7/30/2021



Check out ROCIS guidance document 
& webpage

• ROCIS ISSUE BRIEF, Ducted Range 
Hoods: Recommendations for New 
and Existing Homes 

• Online Kitchen Ventilation group

Online closed group on Building 
Performance Community

65

Reduce Cooking Emissions

LCMP Virtual Behavioral InterventionsJuly 2021

http://rocis.org/kitchen-range-hoods

https://www.buildingperformancecommunity.org/groups/
kitchen-ventilation

https://www.buildingperformancecommunity.org/groups/
inexpensive-residential-particle-monitoring
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Local 

Organizations to 

Explore
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17Wrap-Up
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Meeting Objectives 
Reviews
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18
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To address your questions about health impacts:
1. Toxics Release Inventory Explorer

2. Air quality –recent news and local findings

3. From the beginning to the end
• Particles & fetuses

• Dementia & particles

4. Radon

5. Particles and VOCs

6. Particles and Cooking

7. Local Organizations to Explore

LW18
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LW18 Update
Linda Wigington, 7/30/2021



Meeting Objectives
Review
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To address your questions about health impacts:
1. Recent Local Findings

2. From the beginning to the end
• Particles & fetuses

• Dementia & particles

3. Your Questions
• Health Impacts of Particles

• Don’t ignore cooking particles!

• Opening windows in summer

• Pollen

• Plants and indoor air quality

• Pet birds and indoor air quality

4. Particles and VOCs

5. Local Organizations to Explore



Need Help?  Who to Contact
• Coordination & Logistics:

• Emily Dale - text: 724-833-8223 or  ke_dale@hotmail.com

• Equipment issues:

• Linda Wigington - text: 724-986-0793 or lwigington1@outlook.com

• Rob Busher - text: 412-437-8454 or robb@rocis.org

• Samantha Totoni - text: 217-390-1842 or skc35@pitt.edu

• Interpretation of monitoring readings:

• Don Fugler - dfugler@gmail.com

• Linda Wigington - text: 724-986-0793 or lwigington1@outlook.com

• Social Media Postings:

• Jessie Kester - text: 814-937-7365  jessicalkester@gmail.com
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Cohort 48 Challenge 
Any Questions?
Step 1:   Select a Dylos spike (with a known specific source) you 

have observed that ideally occurs several times a week 

Step 2:   Identify several ways you can reduce the intensity 

and/or duration of that spike   

Step 3:   Experiment to reduce that spike as much as possible

Step 4:   At the Wrap-up meeting, let us know what you learned 

& what worked! 

72July 2021 LCMP Virtual Filtration Interventions



Accessing Cohort 48 Resources

• Limited Access Website page*

• Handouts

• Forms

• Slide decks from meetings

• Links to recordings

July 2021 LCMP Virtual Good Numbers 73

http://rocis.org/rocis-lcmp-cohort-48



Schedule & Topics
75-minute Online Meetings

7 PM Mon. & Thurs., Repeated 10:30 AM Tues. & Fri.

July 2021 23

Important Dates:
Aug 7 Dylos Downloads

- Upload with photos of      
log & incident report

Aug 10 Kit Pick up

Meetings in blue are required.

Meetings:

Aug 5 or 6         Wrap-up Meeting 
– please consider contributing you 

experiences



Thanks!

Thanks to Phil Johnson & The Heinz Endowments for 
support of the ROCIS initiative 

(Reducing Outdoor Contaminants in Indoor Spaces) 
and our 385+ LCMP participants
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QUESTIONS?
Linda Wigington

Team Leader

Waynesburg, PA

724-986-0793

lwigington1@outlook.com

Samantha Totoni

Public Health Fellow

Pittsburgh, PA

217-390-1842

skc35@pitt.edu

Don Fugler

LCMP Technical Advisor

Ottawa, Canada

donfugler@gmail.com

Emily Dale

LCMP Coordinator

Claysville, PA

724-833-8223

ke_dale@hotmail.com

Jessica Kester

Air Quality Education Coordinator

Charleroi, PA

814-937-7365

jessicalkester@gmail.com

Rob Busher

Program Coordinator

Portland, ME

412-437-8454

robb@rocis.org
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CREDITS: This presentation template was created by Slidesgo, 
including icons by Flaticon, and infographics & images by Freepik. 
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Health Effects of 
Particles

LCMP Virtual Questions & Health ImpactsAugust 2021
LW19
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LW19 Seems like much/some of this is reoeated from early meetings
Linda Wigington, 7/30/2021
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Particle Size Matters!
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PM2.5-10

Activates inflammatory responses
Induces immune responses

Particle Size Matters
But that doesn’t mean you can ignore larger particles!

82
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PM2.5

Induces oxidative stress in asthma
leads to apoptosis and autophagy in asthma 

UFP 
Causes severe inflammation in asthma 



Health Concerns - <PM10

 Established PM-associated diseases: 
cardiovascular disease, asthma, & lung cancer

 Recent associations with PM exposure include:

 idiopathic pulmonary fibrosis, type 2 diabetes, Alzheimer’s disease, & decreased 
cognitive function as well as premature birth

March 29, 2021 21

Loxham, M., & Nieuwenhuijsen, M. J. (2019). Particle and fibre toxicology



Health Concerns - Particles

Our premise: 

“Precautionary principle” – avoid or minimize your exposure.

March 29, 2021 18



A clear concentration-response 
relationship between particle pollution 
& health effects has been established 

by scientific studies.

Health Effects
Mor
e

P
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Less 

More

Higher particle concentration is 
associated with increased 

impacts to health.

https://www.epa.gov/pmcourse/particle-pollution-exposure
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Outdoor Particles (PM) & Human Health

“Our best estimates of 
the US mortality 

burden 
associated with total 

PM2.5 exposure in 2012 
range from ~230,000 to 

~300,000 deaths.”

Azimi, P., & Stephens, B. (2018). Journal of 
exposure 
science & environmental epidemiology.
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JESSIE’S EDITS END HERE



Particle Sizes & Body Defense

 Large

 PM5 PM10 

 Trapped by nasopharyngeal mucosa

 Fine

 PM2.5

 Trapped by lower respiratory tract; bronchi, bronchioles, and can enter circulation

 Very fine

 PM1 PM.5

 Trapped by alveoli: can enter circulation

 Ultrafine (UFP)

 PM.1

 Remain un-trapped by respiratory system; cross directly into circulatory system, and even dermally transmissible

Feb 15 - Feb 16, 2021 LCMP Virtual Questions & Health Effects 88



QUIZ!
ROCIS XXXXXXX

• Type kahoot.it in your browser 

• We will give you the pin
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Cohort 47 Challenge

Step 1:   Select a Dylos spike (with a known specific source) you 

have observed that ideally occurs several times a week 

Step 2:   Identify several ways you can reduce the intensity 

and/or duration of that spike   

Step 3:   Experiment to reduce that spike as much as possible

Step 4:   At the Wrap-up meeting, let us know what you learned 

& what worked! 

90LCMP Virtual Questions & Health ImpactsAugust 2021
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ED2 Not sure what is happening with the challenge?
Emily Dale, 4/16/2021



Accessing Cohort 47 Resources

• Limited Access Website page*

• Handouts

• Forms

• Slide decks from meetings

• Links to recordings

91

http://rocis.org/rocis-lcmp-cohort-47
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