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Monitor health status to identify and solve community health problems.
Diagnose and investigate health problems and health hazards in the community.
Inform, educate, and empower people about health issues.

Mobilize community partnerships and action to identify and solve health
problems.

Develop policies and plans that support individual and community health efforts.
Enforce laws and regulations that protect health and ensure safety.

Link people to needed personal health services and assure the provision of health
care when otherwise unavailable.

Assure competent public and personal health care workforce.

Evaluate effectiveness, accessibility, and quality of personal and population-
based health services.

Research for new insights and innovative solutions to health problems.



Office of Innovation & PMQI

1. Define Innovation with an Equity Focus

2. Innovation at the table: Serve on PMQI Council & Attend PMQI Sessions
3. Operate as a Hybrid Program

4. Challenge to Develop Meaningful Key Performance Indicators (KPI)

Organizational Capability: measuring the process of innovation to build
repeatable & sustainable approaches towards an innovative culture

 KPI 1: Input= # Ideas
« KPI2: Output = # Innovations Operationalized
« KPI 3: Rate of Innovation = Operational Innovations per 100 Ideas

« KPI 4: Organic Advisory Consultations



Prevention doesn’t have a lot of pizzazz. If
you prevent something from happening, it's
a wonderful thing, but it's hard to measure
and take credit for.

David Bellinger, MD, Boston Children’s Hospital, Harvard T.H. Chan School of Public Health



2017 Definition of PH Innovation

Public health innovation refers to the development of a new process, policy, product or program
that increase quality, impact and efficiency. This definition and the accompanying characteristics
were informed by discussions with leaders in public health and innovation. PHNCI is testing the
definition and characteristics and will refine them based on our learnings and input from the field.
According to our working characteristics, a public health innovation:

* Isnovel, new, or creative;
» Reflects the dynamic state of change inherent in public health transformation;
« Occurs by internal or cross-sector collaboration;

» Involves co-production of the process, policy, product, or program with partners, stakeholders,
and/or customer;

* Has the potential to generate a new or improved means to create value;
« Lends itself to adaptation and adoption/replication and diffusion;
« Generates real-tfime information for evaluation and course correction; and

« |frelated to technology, uses open source technology (i.e., the technology is in the public
domain) so as to facilitate adaption and adoption/replication.

Source: https://phnci.org/about-innovations



2019 Draft Definition of PH Innovation

Public health innovation refers to the development and/or
Implementation of a novel process, policy, product, or program leading to
Improvements that impact health and equity.

Tenets of public health innovation include the following:

« |tis an iteratfive process — not an end point — that can be done
iIncrementally or radically.
* |t requires both collaboration (with diverse and relevant feam members

and partners) and co-production (with the people with lived
experience who will be affected by the results of the innovation)

« Itis an emerging practice that impacts the status quo and creates
value in a way that lends itself to adaptation or replication by others.

Source: https://phnci.org/journal/what-is-innovation-in-public-health



Why Innovate in Public Health?

New public health threats
« Emerging infectious disease
« QOpioids
« Chronic diseases
« Climate Change

Better approaches to improving public health
« Health Equity
« Collaborations
« Digital Transformation
« Open Data & Crowdsourcing

Limited Resources
» Insufficient & inconsistent funding (do more with less)
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Innovation Functions in Government

SEPARATE PERIPHERAL SCATIERED CENTRAL INTEGRATED

BUILDING A PORTFOLIO OF INNOVATIONS

Nesta Innovation Foundation, UK



Office of Innovation Resources & Methods

Design Thinking for

4 . NI
: I n n ovatl 0 n Public Service Excellence o

TNt Behavioral Design Teams

» ABuilding a Roadmap A Model for Integrating
y" Behavioral Design in City Government




Landscape of Innovation Approaches
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Office of Innovahon Partner Resources
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4 Strategies for Learning About Tech for PH

«  Community
o Creating a tech solution the community doesn’t need wastes tfime & resources.
o Tech innovations should help solve for an unmet need.
o Communities we serve can help ensure whether or not a technology is complementary
to existing solutions, and replace them entirely if necessary.

« Communities of practice
o A group of people sharing common interests to improve collective learning.
o Opportunity to be exposed to new people and their methods and technologies.

 Idea challenges
o Hack-a-thon allure of crowdsourcing solutions quickly, but short-term fixes shouldn't
replace long-term needs when sustaining these technologies is an afterthought.
o |dea challenges - nothing is built, but novel ideas given a space to be heard.

» Sharing technology code
o Difficult to operationalize technology from a white paper.
o Open source sharing platforms create blueprints with the added power of tfransparency
and opportunity for peer review.

Source: http://www.publichealthnewswire.org/¢p=22223



Non-Tech Innovations

Data Across N
Ordinance Amended November 2017 Sectors for Health=
2-112-160 Commissioner - Additional powers and duties. A Legal Approach to Sharing

Health & Education Data

The Commissioner of Health shall have the following powers , , :
. Getting to Yes: Creating an Intergovernmental Agreement for Data Sharing
adn d d U'I'| es. Between the Chicago Department of Public Health and Chicago Public Schools

(a) Public health related powers and duties:

(8) To request, collect, receive, and maintain confidential
information, records, and dataq, including protected health
information consistent with 45 C.F.R. § 164.512(b)(1)(i), for
the purpose of preventing or controlling disease, injury, or
disability. The confidential information, records, and data
may support activities including, but not limited to, the
reporting of disease, injury, or vital events such as birth or
death; the conducting of public health surveillance, public
health investigations, and public health interventions; the
performance of epidemiological studies; and the
application of data science methods or other analytic

models that protect and promote public health. https://dashconnect.org/wp-
content/uploads/2018/05/DASH-Bright-Spot_Chicago.pdf




Pathways to Discovery & Development




From Innovation to Operationalization

What is the Normal Business Practice?
« What is the Minimum Viable Product?

« Customization to Needs of Program
Design? UX/Ule Dashboard? Tablet?

« Consider Updates/Improvements/Discoveries

 Deployment
Connected Data Systems, Open and/or Private Data

« Avutomation
« Capacity
« Sustainability

« Competing priorities



Culture of Innovating “Inside the I?x”

Governmen’r Infrastructure

Informatics
Application Development

Predictive Analytics

WIC appointment
compliance




VACCINES & BEHAVIORAL HEALTH
WEB APPS



Free

Vaccine Finders

wil Sprint LTE 6:10 PM

@& measlesvax.chicago.gov

MMR Vaccine

FOWN

2 W Armitage Avi
R CH
LRI JMQ
"QK

JLD
9 Goose Island :

7 9 56%

Q

¢

-98 Sprint &

$5210%3:106:\

®ee00 Sprint T

City Hall - 2nd Floor Lobby

Wednesday, December 9, 2015
9:00 am - 2:00 pm

121 N. LasSalle St.
Chicago, IL 60602
Contact: Rosemarie Lake
312-746-6129

Get Directions Add To Calendar
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backtoschoolimmunization.org
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CHICAGO DEPARTMENT OF PUBLIC HEALTH

Find a free and convenient Back To School
immunization event for your children.

Where are you? [ZEiH

Search Learn More
l Explore Map

Cost: No cost to individual. If insured, insurance will be billed.
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| Daniel X. O'Neil B,
danxoneil

That's all you & Tom, Raed! Best, most

productive, longest-term civic tech volunteer
relationship |'ve ever seen.

Raed Mansour @reedmonseur

Thanks to @tomkompare & @danxoneil from @SmartChicago for making
chicagomeningvax.org a reality. #StopMening #MeningVax #publichealth



Behavioral Health Services
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Chlcago Connects

Atool to help find behavioral health and
social service resources in Chicago®

Q FIND HELP

KNOW THE SIGNS OF
EMOTIONAL DISTRESS

* TALK TO SOMEONE
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FOOD POISONING & E-CIGARETTES
SOCIAL MEDIA
MACHINE LEARNING
SOCIAL NETWORKING



Food Poisoning Tweets - Noise

670 The Score $x Follow

670TheScore

If Michael Jordan had food poisoning, does
that diminish The Flu Game?
explains:

J.> CBS Chicago

Ten Foot Mailbag: Does Food Poisoning Diminish 4 &

=
Flu Game? -... ? ¥ taylor %% £ Follow

If it's even true it's not less impressive because—and | d ultrafinesse
speak from what others have told me—food poisoning i
waorst non-life-threatening non-Nicholas Cage movie thir

NOOOOOOQ" Kanye West's sister got food
View on web poisoning." vine.co/v/h7tZibUBnFT

AR n!m # Reply +% Retwest % Favorite === More

8:21 PM - 10 Jul 2013

9:56 AM - 3 May 2013




FoodBorne Chicago App

Machine Learning & Natural Language Processing

Decision Engine

More effective overtime

fillout this form.”

S
Admin Panel
Human Classifier




Well food poisoning sucks.. #latetweet

plc.twitter.co

& Regly 3 Relwest % Favolia «= Moe

¢ Foodborne Chicago (foodbomechi - 27 Apr 2013

@ '\ < rc so sorry to hear you're sick. We can help by clicking
on this link to file a report: foodborne.smartchicagoapps.org/32800342375886

Details 4 Reply t3 Retweet % Favorite eee More




Anatomy of a Successful Tweet
Empathy Authority Call-to-Action

Sorry to hear you're ill. Chicago Health Department can help. Click to file a report:
Response
Auto-fill replies v 4

=

Sorry to hear you're sick. We can help you by clicking on this link to file a report.
Sorry to hear you're ill. The Chicago health department can help.

Sorry to hear you're ill. The City can help by

That doesn't sound good. Let us help you here:

Where did you eat? Please let us know here:

That doesn't sound good. This might help:

Where did you eat? Report it!:

Reply

First 3 Most Responsive Tweets Developed Using

cdc.orau.gov/healthcommworks



2015 Top 25
Innovations in
American
Government Awards

£x L Follow

Bad: got food poisoning today from a salad
bar. °*

Good: impressed again by Chicago's
awesome civic apps (in this case
@foodbornechi) g s+l

FAVORITE ﬁ
1

6:18 PM - 7 Apr 2015




NO SMOKING

WITHIN 15 FT OF ENTRYWAY

@

IN(I.UDING E- (IGARETTES

If you see someone smoking, pleasenntrfyth
If the problem persists, please call 311a drepntlt

CCCCCCC



GrimmGreen {x 2 Follow
Grimmireen

We need to twitter bomb the hell out if
chiPublicHealth, spreading nothing but lies
kcavo #vaping...

iInstagram.com/p/i8ETdOIOOW/

i3 2 2 SENEIIBES

12:46 AM - 9 Jan 2014
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e-cig blogs

COPH e-cig  Motice of Jaint Jaint linois Vapors Best Electronic Jaint E-cig brand Chicago
campaign Committes * Committes post social  Cigarette Blog — Committes forums City Coundcil
meeting for  meeting agenda media reposts CASAL Approves discuss passes ordinance
January 13th  posted, imcludes  usernames call to action’ e-cig the policy  with 45 in favor,
e-cig ordinance for Aldermen regulations 4 opposed
Twitter bomb on the Joint
tweet sent  CASAA" poste  Committee® CASAA Chicage Mayar's
call to action®  attribute to updates office sends
Casan blog press release
Fight fior Your Right announcing
to Vape Daily Action Fight for Your new ordinance
Plan® includes Right to
pre-written tweets Vape releases
limked to CASAA pre-writhen
call to action tweets in
Daily Action
action r:;l::s.tt“ed Fion Pro-policy tweet
by various w «=  Pro-policy retweets

— Anti-policy tweet

\\ - == Anti-policy retweets
A
A
\
\
h
Y
.
o
~
— | — - e
— — -
1/8/14 1/9/14 1/10/14 1/11/14 1/12/14 1/13/14 1/14/14 1/15/14

Date



JOURMAL OF MEDICAL INTERNET RESEARCH Harris et al
Origi P

Tweeting for and Against Public Health Policy: Response to the
Chicago Department of Public Health's Electronic Cigarette Twitter
Campaign

Jenine K Harris', PhD); Sarah Moreland-Russell', PhD; Bechara Choucair’, MDY, Raed Mansour’, MS; Mackenzie
Staub'; Kendall Simmons'

"ﬂh‘u.-shmgmnl'nu-ura.uy m S Lowss, St Lowis, MO, Unated States
Chicago Department of Public Healthy Chiciige, 1L, United States
N Y -

@Chi
& Public
Health

X « ¥ Xretweets Y
® — sp Xand¥ retweet
wach other

Source: https://www.jmir.org/2014/10/e238

Closely monitoring
social media channels
and hashtags can help
anticipate, recognize,
and respond to
grassroots opposition.

User Guides

Health
Communications

in Tobacco Prevention and Control




ChiPublicHealth ¢ Lk
ChiPublicHealth

City Council passes e-cig ordinance 45-4
regulating like other cigs to best protect our
youth and air! #eCigTlruths #healthychicago

5 4  HHEIHc @R

12:15 PM - 15 Jan 2014

- td ¥



Harvard ,
¥54 Business Q ssanc
Review

THE MAGAZINE BLOGS VIDEO BOOKS CASES WEBINARS COURS

Guest Subscribe today and get access to all current articles and HBR online archive.

How Cities Are Using Analytics to Improve Public
Health

by Bechara Choucair, Jay Bhatt and Raed Mansour | 8:00 AM September 15, 2014

Comments (2) = u m n 8+ | =

From clean water supplies to the polio vaccine, the most effective public health interventions are
typically preventative policies that help stop a crisis before it starts. But predicting the next public
health crisis has historically been a challenge, and even interventions like chlorinating water or




MAMMOGRAPHY
PREDICTIVE ANALYTICS



Uninsured
Predictive
Modeling

* ID women most likely

uninsured due to various
social factors

* Chicago-based analytics

firm, Civis Analytics, used
private and public data to
locate 5,000 female
residents more likely to be
uninsured.

Mammograms fos af¢ Women, Including Free Servies fo the Unin

SCHEDUL MAPPOINTMENT TODAY

APPOINTMENT (ARD




FOOD FORECASTING
PREDICTIVE ANALYTICS



Benefits for Food Protection Program

Allocate Resources

Prioritize
Inspections

Increase Efficiency

Prevent llinesses
that may lead to
outbreaks

2016
Innovations in
American
Government
Awards Bright
Ideas

<Bri ht
I_dgeas
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Machine-Learned
Epidemiology:
Real-time
Detection of
Foodborne lliness
at Scale

npj D

ital Medicine www.nature.cominpjdigitalmed

ARTICLE
Machine-learned epidemiology: real-time detection of
foodborne illness at scale

Adam Sadilek’, Stephanie Caty®, Lauren DiPrete®, Raed Mansour (5, Tom Schenk Ir (5%, Mark Bergtholdt®, Ashish Jha5,
Prem Ramaswami' and Evgeniy Gabrilovich'

Machine learning has bacome an increasingly powerful tool for solving complex probleme, and its application in public health has
been underutilized. The objective of this study is to test the efficacy of a machine-learned model of foodborne illness detection in a
real-world setting. To this end, we built FINDER, a machine-learned model for real-time detection of foodborne illness using
anonymous and aggregated web search and location data. We computed the fraction of people who visited a particular restaurant
and later searched for terms indicative of food poisoning to identify potentially unsafe We used this to
focus restaurant inspections in two cities and demonstrated that FINDER improves the accuracy of health inspections; restaurants
identified by FINDER are 3.1 times as likely to be deemed unsafe during the inspection as restaurants identified by existing
methods. Additionally, FINDER enables us to ascertain previously intractable epidemiological information, for example, in 38% of
cases the restaurant potentially causing food poisoning was not the last one visited, which may explain the lower precision of
complaint-based inspections. We found that FINDER is able to reliably identify restaurants that have an active lapse in food safety,

allowing for implementation of corrective actions that would prevent the potential spread of foodborne illness.

npj Digital Medicine (2018)1:36; doi:10.1038/541746-018-0045-1

INTRODUCTION

In the 18005, John Snow had to go door to door during an
epidemic of cholera to uncover its mechanisms of spread.’ He
recorded where people were getting their drinking water from in
order to pinpoint the source of the outbreak. Here we scale up this
approach using machine learning to detect potential sources of
foodborne illness in real time. Machine learning has become an
increasingly common artificial intelligence tool and can be
particularly useful when applied to the growing field of syndramic
surveillance. Frequently, syndromic surveillance depends upon
patients actively reporting symptoms that may signal the
presence of a specific disease™ In recent years, syndromic
surveillance has also begun to include passively collected
information, such as information from social media, which can
also lend insight into potential disease outbreaks.*® In this study,
we use such observational data to identify instances of foodborne
illness at scale.

Frequently, in the United States and elsewhere, efforts to
combat disease outbreaks still rely on gathering data from
dlinicians or laboratories and feeding this information back to a
central repository, where abnormal upticks in prevalence can be
detected.”” For instance, when foodbome illnesses oceur in the
United States, determining an outbreak is dependent upon either
complaints from large numbers of patients or receipt of
serological data from laboratory tests.” These processes can be
slow and cumbersome and often lead to a delayed response,
allowing for further spread of disease.'” Having the ability to track

and respond to outbreaks in real time would be immensely useful
and potentially lifesaving,

Here we sought to test the efficacy of a machine-learned model
that uses aggregated and anonymized Google search and location
data to detect potential sources of foodborne illness in real time.
Our primary goal was to use this model to identify restaurants
with potentially unsafe health code wviolations that could
contribute to foodborne illness spread, with the hypothesis that
our madel would be able to more accurately identify a restaurant
with serious health code violations than systems currently in
place. We find that such an approach can lead to a greater than
threefold improvement in identifying potentially problematic
venues over current approaches, including a 68% improvement
over an advanced complaint-based system that already utilizes
Twitter data mining. Our results provide evidence that this type of
tool can be used by health departments today to more rapidly
pinpoint and investigate locations where outbreaks may be
occurring. This model can be expanded by public health
departments to reduce the burden of foodbome illness across
the United States, and can also be expanded to assist in
monitoring a variety of other diseases globally.

FINDER machine-leaming methadalogy

Here we introduce a machine-learned model called FINDER
(Foodborme IliNess DEtector in Real time), which detects restau-
rants with elevated risk of foodbome illness in real time. The
model leverages anonymous aggregated web search and location

"Google Inc. 1600 Amphitheatre Parkway, Mountain Yiew, CA 94043, USA; *Harvard TH. Chan School of Public Health, 42 Church St, Combridge, MA 82135, USA; *Southem
Nevacla Health District, 250 § Decatur Bive, Las Vegas, NV 89107, USA; *Chicago Department of Public Health, 133 5 State St §200, Chicago, IL 60604, USA; *Chicage Department
of Innovation and Technology, 133 § State St #420, Chicago, IL 60614, USA and “Veterans Affairs Boston Heahthcare System, 150 § Huntington Ave, Baston, MA 02130, USA
Comespondence: Ashish Jha (sjhashsph hanard edu)

These authors contributed equally: Adsm Sacflek, Stephanie Caty.

Received: 12 February 2018 Revised: 20 July 2018 Accepted: 26 July 2018
Published onling: (6 November 2018

Published in partnarship with the Scripps Translational Science Institute ﬂpJ o




WEST NILE VIRUS
PREDICTIVE MODELING
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Crowd-Sourced

West Nile Virus Prediction

SR Predict West Nile virus in mosquitos across
— the city of Chicago
- Given weather, location,
testing, and spraying
data, predict when and

where different species of
mosquitos will test positive

for West Nile virus.

 May effectively allocate
resources towards
preventing tfransmission of
Virus

Acknowledgements

This competition is sponsored by the Robert Wood Johnson Foundation. Data is
provided by the Chicago Department of Public Health,




LEAD PAINT HAZARDS
PREDICTIVE MODELING



Changing Our Model

Reactive Proactive

CHILD IDENTIFY HIGH
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D YEARS RECORDS VARIABLES [ OWNER |

Blood Lead Level

Home Inspection Records
Summary

Women, Infants and Children
Building Permits

Building Violations

Building Footprints

Cook County Assessor

Chicago Census Boundaries
Chicago Ward Boundaries

American Community Survey

Frequently Occurring Surnames

1995 - Present 2,700,000
1989 -Present 66,000
1994 - Present 180,000
2006 - Present 400,000
2006 - Present 1,500,000
2015 800,000
2013 800,000
2010 800
2015 50
2005 - 2014 800
2000 150,000

First name, last name, date of birth, address, blood lead
level, sample type, sample date

Date of initial inspection, lead based paint hazard (yes/no),
location of lead-based paint hazards
(interior/exterior/both/), date complied, address

First name, last name, date of birth, address,
sociodemographics

Address, issue date, permit type

Address, violation Date, violation description, violation
ordinance, inspection status

Year of building construction, physical condition, number of
units, stories (floors), vacancy status

Address, assessed property values, building classifications,
building characteristics

Shape File

Shape File

Census tract variables including socio-demographics,
education, health insurance, home ownership.

Census surname ethnicity

CDPH Lead
Program

CDPH Lead
Program

CDPH WIC Program

Chicago Department of Buildings
(Chicago Data Portal)

Chicago Department of Buildings
(Chicago Data Portal)

Chicago Department of Buildings
(Github)

2014 Cook County Assessor

Chicago Data Portal

Chicago Data Portal

US Census Bureau

US Census Bureau



The Childhood Lead Paint Hazard
Data Sharing Across Sectors of Health Project
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A Predictive Model

Predictive Model

Home Census Building Permit Building
Blood Tests Inspection ACS Violations Assessor Footprints
Spatio-Temporal .
Features Spatial
Features

Clinical data from
Electronic Health Record
using an API




Operationalizing the Model

Predictive Model

Risk Score in

Clinical Data from Electronic
Health Record using an API

Electronic Health
Record

\ 4

Referral for visual home
inspections and patient
education on lead
abatement strategies
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The Chicago Assessment for lead risk is primarily geared towards patient in at-risk areas under the age of 6 years old. The

Clinical Decision Support Tool ==ty

Previous Lead Risk Score: <5
Run Risk Analysis
Lead Risk 1 >S5
High Risk

« Access the predictive model Comments: Refer for Visuai Home hnspecton by COPH
through an EHR-based Clinical

Decision Support Tool (CDST)

Additional Questions:

1 Do you live in or regularly visit (once a week or more) any No

o Th e C DST C O n O |erT prOVid erS house or building buit before 19782 e oSt ithon
TO ‘I-h e rIS k Of | ed d exp osure 2 ?:cz::yh::;:;olle::nrz/::o‘n:ny house or building that has Yes No Don't Know
bosed on The pO'I'ien‘I' ! S Curren‘l' 3. Do you frequently come into contact with an adult LJ Yes No Don't Know

whose job or hobby involves exposure to lead?

a d d ress 4. Do you have contact with cosmetics, kohl, candies, spices, Yes ~ No ~  Dont Know
jewelry, ceramic dishware and/or home (or fok) remedies not
made in the United States; and/or leaded crystal, imported
ceramic, or pewter dishes?

o C DST prOVid eS S. Do you play in loose soil, near a busy road or near any Yes " No Don't Know

industrial sites such as a battery recycling plant, junk yard or

recommendation for visual lead smeter?
6. Have you ever eaten dirt or put your mouth on panted 8 Yes # No - Don't Know

home inspeCTionS and pOTienT surfaces, paint chips, toys, jewelry or vinyl mini binds?

7 Have you recently visited or lived in another country for an "~ Yes " No ~  Don't Know

education on lead extended perod of time?
a bO Te me ﬂf STI’O Te g | es Actions [~ patient education handout given to patient/parent =~ Comments:

Taken: [~ no further follow-up indicated
Lead level to be drawn



Open Source

O This repository Pull requests Issues Marketplace Explore A +- B

Chicago / lead-model @ Unwatch > 6 % Unstar | 1 Yrork 1

O This repository Pull requests Issues Marketplace Explore forkedibompomasiiced Hoce
<> Code Issues 2 Pull requests 0 Projects 0 Wiki Insights
Chicago / lead-safe-api-docs @ Unwatch~ | 10 %
No description, website, or topics provided.
<> Code Issues 7 Pull requests 1 Projects 0 Wilki Insights
D 249 commits ¥ 2 branches © 0 releases 21 3 contributors
https://chicago.github.io/lead-safe-a..
Branch: master v New pull request Create new file =~ Upload files = Find file
D 31 commits I 7 branches > 2 releases E
This branch is even with potash:master. Pull request Compare
Branch: master ~ | | New pull request Create new file | Upload files = Find potash Update README.md Latest commit 4c
ﬂtoms(henkjr Merge pull request m Chicago/dev .. Lates] [ lead bugfix: cast N_JOBS to int 2 menths ago
i docs Tweaking format of submission table El gitignore fix ignore generated scripts 5 menths ago
B theme/material Initial commit [El LICENSE Address data (#1) 4 months ago
B gitignora Initial commit [El README.md Update README.md 2 menths ago
B Gemfile Initial commit [E kdd.pdf update README.md 2 years ago
[E] README.md Initial commit [E] requirements.txt make sklearn install not editable 2 months ago
[E] mkdocs.yml adding fields, making corrections, fixing more dates: updating specif.. README.md

README.md

Preventing Childhood Lead Poisoning

"Lead Safe" API Documentation

Introduction
BUIIdlng and TEStlng Lead poisoning is a major public health problem that affects hundreds of thousands of children in the United States every
year. A common approach to identifying lead hazards is to test all children for elevated blood lead levels and then investigate
and remediate the homes of children with elevated tests. This can prevent exposure to lead of future residents, but only after
. a child has been irreversibly poisoned. In parternship with the Chicago Department of Public Health (CDPH), we have built a
Local Testmg model that predicts the risk of & child being poisoned. Our model's risk res facillitates an intervention before lead

The documentation is compiled with MkDocs and is required while testing.

Test changes to the documentation by opening a terminal and run

mkdocs serve
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ABSTRACT

Lead poisoning is a major public health problem that affects
hundreds of thousands of children in the United States every
year. A common approach to identifying lead hazards is to
test all children for elevated blood lead levels and then in-
vestigate and remediate the homes of children with elevated
tests. This can prevent exposure to lead of future residents,
but only after & child has been poisoned. This paper de-
scribes joint work with the Chicago Department of Public
Health (CDPH) in which we build a model that predicts the
risk of a child to being poisoned so that an intervention can
take place before that happens. Using two decades of blood
lead level tests, home lead inspections, property value as-
sessments, and census data, our model allows inspectors to
prioritize houses on an intractably long list of potential haz-
ards and identify children who are at the highest risk. This
work has been described by CDPH as pioneering in the use
of machine learning and predietive analyties in public health
and has the potential to have & significant impact on both
health and economic outcomes for communities across the
Us.

Categories and Subject Descriptors
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1. INTRODUCTION

Lead poisoning is & major public health issue, imposing
lifelong health and economic costs on hundreds of thousands
of children every year in the United States. Although Fu-
ropean states banned lead paint as early as 1909 . po-
litical forces and vested business interests delayed bans on
leaded consumer products in the United States until the late
1970= P_TI Throughout most of the 20th century, cars ran
on leaded gas, houses were coated with leaded paint, and
industry emitted leaded waste products directly into the en-
vironment. To this day, lead in paint remains & significant
hazard. In Chicago, almost 90% of the housing stock was
built before the ban [13.

Exposure to lead has been found to be associated with
premature birth and early neurclogical development issues
such as edema, herniation, atrophy, and white-matter de-
generation . Lead can cause vomiting; convulsions;
paralysis; and, m high concentrations, death [I]. Elevated
blood lead levels are associated with lower 10 in children.
A retrospective study by Mazumdar et al shows that, on
average, a 1 pg/dL incresse in blood-lead level is associated
with a decrease of 1 1) point among six-month-olds and 2
1) points among 10 year olds.

Because of the permanent damage it can inflict, lead poi-
soning imposes significant indirect costs on society. Based
on its well-documented effects on 10} and contributions to
neurcpsychiatric disorders such as ADHD, lead poisoning
has been estimated to significantly lower lifetime earnings
for individuals and greatly increase the costs of crime pre-
vention and special-education programs for the government.
Lead-related child health issues conservatively cost over 840
billion annuslly @ Completely eliminating lead in the
United States could indirectly save 8200 billion dollars per
¥ERT @ ten times more than needed for removal.
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Reminder Letter

HEALTHY
CHICAGO

CHICAGD DEPARTMENT OF PUBLIC HEALTH

Dear [lane],

The Chicago Department of Public Health is contacting you because we believe your
home may have lead paint, putting children in your home at risk for lead poisoning.

The Chicago Department of Public Health wants to keep you and your family safe. This is
a reminder to schedule your free lead appeintment today.

Exp Iai n brieﬂy Why they The free visual lead appointment conducted by trained Imagine Englewood if... {IEi)
Test Wh eth er are geﬂ-ing ihis staff, who are working with the Chicago Department of Public Health.

° °
d H If lead is found in your home, IEi and the Chicage Department of Public Health will work
re m I n er Is remlnder. with you to make your home lead-safe.
° °
effective in

Make sure your home is safe from lead - for free:

getting people First box checked to i e i

to schedule an encourage inertia to o
completing the task. 2 D Call 773-488-6704 and talk with the friendly Imagine Englewood If..staff.

appointment. o _ Provide
PP 3 [ schedue youres sommrs eke ovrmter 14,2006 deadline to
. " My appointment is on: 3 schedule
que It eqsy for Date: _ / /  Mon Tues Wed Thur Fri qppoinfmeni-

people to write the
appointment time

down. |:| Work with Chicago Department of Public Health and Imagine Englewood
4 if... to make your home safe.

Time: __: AM /PM ’_ within a Week,
) not leave it

open- ended.

Reminder that the goal 5[] coioy moin o re sttt rame s i

is safety for family.

Questions? Contact us at 773-488-6704
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Earth Sciences Division

People & Organizations |+
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Publications

Today's Science
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FAQ
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NASA Food Security

Comment Form

Quick Links

NASA Earth

NASA Earih Twitter

NASA Earth Facebook

NASA Earth Observer

NASA Worldview

NSPIRES Research
Opportunities

NASA Science Leamers
Student Opportunities
Goddard Employee Orientation

A

-Boreal Workshop 2012

GODDARD APPLIED SCIENCES

Capacity
Building

Upcoming Events

6.17.19 @ 3pm
B33Hi1

6.18.19 @ 2pm
B33:E108

6.25.19 @ 9-5pm
Washington, DC

7.219@ 11am
B2&:Wi111

73.19@ 1pm
8334128

Goddard Applied Sciences Seminar

Using satellite remote sensing for the prediction and
forecasting of Vibrio parahaemolyticus in the Chesapeake Bay
Nicole Deluca, Johns Hopkins University - Department of Earth and
Flanetary Sciences

Climate Applications Group Meeting

NASA Harvest Qutreach Day - Holiday Inn Washington Capital

Chesapeake Bay Group Meeting

Mission Applications Group Meeting

Overview

Goddard Applied Sciences connecis
MASA researchers with end users,
supports interagency activities, and
develops external parinerships o
facilitate practical and innovative uses
of Earth observations for societal
benefit.

Groups

o Air Quality & Health
s (Chesapeake Bay

« Climate Applications
» Disasters

« Food Securify

» Mission Applications

Applied Sciences Resources

Seminar Series
« Goddard Applied Sciences

Partnerships

« NASA-Rio de Janeiro
English | portugués

Additional Resources

Contacts

Applied Sciences Manager:
Stephanie Uz

Applied Sciences Coordinator:
Brendan McAndrew

Communications:
Jamie Dulaney




Urban Environmental Data Dashboard

Pilot project focused on enhancing urban planning

stakeholders including the Chicago Department of
Public Health, the Office of Emergency
Communications and ComEd.

Urban Environmental Data Dashboard tool
will provide city with historic and real-time
weather and climate information from
ground observations, local sensor
deployments, MODIS and Landsat datasets,
and model-based products such as NASA’s
MERRA-2 reanalysis.

Lcndsot image of fhe Chfcogo areq.



%) ACTION 43

OWNER
City Tech Collaborative

PARTNERS

Microsoft, NASA, National Oceanic
Atmospheric Administration (NOAA),
ComeEd, University of lllinois Urbana-
Champaign (UIUC), Mayor's Office, OEMC,
CDPH, DPD, DFSS, MOPD

TIMELINE
1-5 years

LINK TO VISION

o N
[ %y

= Government connected to residents

m City government connected and
collaborating

®m Regional government connected and
working together

DESCRIPTION

Exposure to dangerously high temperatures
is a significant public health risk that is
increasing with climate change. Recent
research revealed that the freguency,
duration, and intensity of heat waves in 50
large LS. cities rose significantly from 1961
to 2010, and today, extremne heat events are
responsible for more annual fatalities in the
US. than any other form of extrerne weather.

Conduct the Urban Heat
Response Pilot Project

The Midwest heat waves of 1995 and 1999
together claimed more than 1,300 lives, with
an estimated 739 in Chicago alone.

During past extreme heat events, Chicago's
ability to respond has been hindered by its
lack of available data. Present day challenges
persist due to gaps in data, isolated
datasets, and other issues surrounding data
accessibility. The Urban Heat Response
pilot project will bring together a broad
coalition of stakeholders to explore data-
based approaches to mitigate the negative
impacts of extreme heat events. The pilot
will inform and improve decisions on near-
term planning as well as long-term planning
regarding infrastructure and resilience
investrnents.

Phase 1 of the pilot will focus on use case
definition, data gathering, and value
definition to generate a detailed frammework
for implementation. For example, this
could focus on quantifying the impacts of
specific investments in green roofing on
the reduction of urban heat island effects.
Phase 2 of the pilot will commit to building
a minimum viable product necessary to
drive decision-making regarding future
axtrerne heat episodes. For instance, this
could entail generating a clear rationale
for the prioritization of additional green
roofing or other investrments to ensure risk
is sufficiently mitigated in the most heat-
vulnerable communities.

A A
M RESILIENT CHICAGO }*{

126

Ny,
FLAGSHIP

NEXT STEP

Convene stakeholders to finalize Phase 1
and establish the use case scenario for the
pilot. m

POTENTIAL KEY INDICATORS

@ Reduction in urban heat island effects
from specific investrments, e.g. in green
roofing

® MNumber of wellness checks related to
heat risks

@ Number of heat-related illnesses or
other incidents reported

EQUITY IMPACTS

The Urban Heat Response pilot will benefit
heat-vulnerable populations, e.g. senior
residents, youth, outside workers, people
with disabilities, and those with chronic
medical conditions.



AIR QUALITY
ChicagoHealthAtlas.org
DATA VISUALIZATION
SPATIAL ANALYSIS



Partnership for
Health

Bloomberg - y




Objective

Develop and implement replicable and sustainable baseline
air quality and weather.

 Open Data: NASA satellites, US EPA sensors, USGS, NOAA,
and Neighborhood indicators of air pollution sources (e.Q.
traffic, buildings, industrial facilities, etc.)

« Impact: Creating a first-of-its-kind system to collect,
analyze, and disseminate air pollution information, the City
and other stakeholders, like community based
organizations, can be better informed to develop
strategies and interventions to improve air quality together.



Vegetation Index

> & B
VEGETATION INDEX (NDVI) FROM SATELLITE IMAGES
SUMMARY MAP
Year

2017 v 0.14-0.22
0.22-0.27

®027-03

®03-034
W034-045

@ Mzpbox © OpenStreetMap Improve this map
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