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1. Monitor health status to identify and solve community health problems. 

2. Diagnose and investigate health problems and health hazards in the community. 

3. Inform, educate, and empower people about health issues. 

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

problems. 

5. Develop policies and plans that support individual and community health efforts. 

6. Enforce laws and regulations that protect health and ensure safety. 

7. Link people to needed personal health services and assure the provision of health 

care when otherwise unavailable. 

8. Assure competent public and personal health care workforce. 

9. Evaluate effectiveness, accessibility, and quality of personal and population-

based health services. 

10. Research for new insights and innovative solutions to health problems. 

The 10 Essential 

Public Health Services 



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 

• KPI 2:  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: 
 

• Is novel, 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-time information for evaluation and course correction; and 

• If related 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: 

• It is an iterative process – not an end point – that can be done 

incrementally or radically. 

• It requires both collaboration (with diverse and relevant team members 

and partners) and co-production (with the people with lived 

experience who will be affected by the results of the innovation) 

• It is 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 

• Opioids 

• 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) 





Observatory of Public Sector Innovation 

at the Organisation for Economic 

Cooperation & Development, Paris 



SEPARATE PERIPHERAL SCATTERED CENTRAL INTEGRATED 

Innovation Functions in Government 

Nesta Innovation Foundation, UK 

BUILDING  A  PORTFOLIO  OF  INNOVATIONS 



phnci.org 

Office of Innovation Resources & Methods 



Landscape of Innovation Approaches  

Nesta Innovation Foundation, UK 



Office of Innovation Partner Resources 



4 Strategies for Learning About Tech for PH 
• Community 

o Creating a tech solution the community doesn’t need wastes time & 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 Idea 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 transparency 

and opportunity for peer review. 
 

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



Ordinance Amended November 2017 

 

2-112-160  Commissioner – Additional powers and duties. 

 

The Commissioner of Health shall have the following powers 

and duties: 

 

(a) Public health related powers and duties: 

 

(8) To request, collect, receive, and maintain confidential 

information, records, and data, 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. 

Non-Tech Innovations 

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/UI? Dashboard? Tablet?  

• Consider Updates/Improvements/Discoveries 

• Deployment 
Connected Data Systems, Open and/or Private Data 

• Automation 

• Capacity 

• Sustainability 

• Competing priorities 



Culture of Innovating “Inside the Box” 



VACCINES & BEHAVIORAL HEALTH 

WEB APPS 



Free 

Vaccine Finders 





Behavioral Health Services 



FOOD POISONING & E-CIGARETTES 

SOCIAL MEDIA 

MACHINE LEARNING 

SOCIAL NETWORKING 



Food Poisoning Tweets - Noise 



FoodBorne Chicago App 
Machine Learning & Natural Language Processing 





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: 

First 3 Most Responsive Tweets Developed Using 
cdc.orau.gov/healthcommworks 



2015 Top 25 

Innovations in 

American 
Government Awards 









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

Closely monitoring 

social media channels 

and hashtags can help 

anticipate, recognize, 

and respond to 

grassroots opposition. 







MAMMOGRAPHY 

PREDICTIVE ANALYTICS 



• 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. 

Uninsured 

Predictive 

Modeling  



FOOD FORECASTING 

PREDICTIVE ANALYTICS 



Benefits for Food Protection Program 

2016 

Innovations in 

American 

Government 

Awards Bright 

Ideas 



Google AI 

 
Machine-Learned 

Epidemiology: 

Real-time 

Detection of 

Foodborne Illness 

at Scale 



WEST NILE VIRUS 

PREDICTIVE MODELING 



Crowd-Sourced 
WNV Challenge 
• 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 transmission of 

virus 



LEAD PAINT HAZARDS 

PREDICTIVE MODELING 



CHILD 
POISONED 

IDENTIFY HIGH 
RISK HOMES  

LEAD 
MITIGATION 

Reactive Proactive 

Changing Our Model  



YEARS RECORDS VARIABLES OWNER 

Blood Lead Level 1995 - Present 2,700,000 
First name, last name, date of birth, address, blood lead 
level, sample type, sample date 

CDPH Lead 
Program 

Home Inspection Records 
Summary 

1989 -Present 66,000 

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

CDPH Lead 
Program 

Women, Infants and Children 1994 - Present 180,000 
First name, last name, date of birth, address, 
sociodemographics 

CDPH WIC Program 

Building Permits 2006 - Present 400,000 Address, issue date, permit type 
Chicago Department of Buildings 

(Chicago Data Portal) 

Building Violations 2006 - Present 1,500,000 
Address, violation Date, violation description, violation 
ordinance, inspection status 

Chicago Department of Buildings 
(Chicago Data Portal) 

Building Footprints 2015 800,000 
Year of building construction, physical condition, number of 
units, stories (floors), vacancy status 

Chicago Department of Buildings 
(Github) 

Cook County Assessor 2013 800,000 
Address, assessed property values, building classifications, 
building characteristics 

2014 Cook County Assessor 

Chicago Census Boundaries 2010 800 Shape File Chicago Data Portal 

Chicago Ward Boundaries 2015 50 Shape File Chicago Data Portal 

American Community Survey 2005 - 2014 800 
Census tract variables including socio-demographics, 
education, health insurance, home ownership. 

US Census Bureau 

Frequently Occurring Surnames 2000 150,000 Census surname ethnicity US Census Bureau 



The Childhood Lead Paint Hazard 

Data Sharing Across Sectors of Health Project 

Support for this project is provided by the Data Across Sectors of Health grant from the Robert Wood Johnson Foundation 



Blood Tests 
Home 

Inspection 

Census 

ACS 
Assessor 

Building 

Footprints 

Spatio-Temporal 

Features Spatial 

Features 

Predictive Model 

Building Permit 

Violations 

Clinical data from 

Electronic Health Record 

using an API 

A Predictive Model 



Operationalizing the Model 

Predictive Model 
Clinical Data from Electronic 

Health Record using an API 

Risk Score in 
Electronic Health 

Record 

 
Referral for visual home 
inspections and patient 

education on lead 
abatement strategies 

 

ONC HIT: API’s can Revolutionize Health Care Data Sharing 
https://www.healthit.gov/api-education-module/story_html5.html 



• Access the predictive model 

through an EHR-based Clinical 

Decision Support Tool (CDST) 

 

• The CDST can alert providers 

to the risk of lead exposure 

based on the patient’s current 

address 

 

• CDST provides 

recommendation for visual 

home inspections and patient 

education on lead 

abatement strategies 

Electronic Health Record 

Clinical Decision Support Tool 



Open Source 





2018 Smart 

Project in Digital 

Transformation 
 

Lead Safe API 



LEAD PAINT HAZARDS 

BEHAVIORAL SCIENCE 



Reminder Letter 

Explain briefly why they 
are getting this 
reminder. 

Make it easy for 
people to write the 
appointment time 

down. 

First box checked to 
encourage inertia to 
completing the task. 

Reminder that the goal 
is safety for family. 

Provide 
deadline to 
schedule 
appointment 
within a week, 
not leave it 
open- ended. 

Test whether 
reminder is 
effective in 

getting people 
to schedule an 
appointment. 



PREDICTIVE HEAT & VULNERABLE 

POPULATIONS 

PREDICTIVE ANALYTICS 





Urban Environmental Data Dashboard 
 

Pilot project focused on enhancing urban planning  
and emergency response to extreme heat, with local 
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. 





AIR QUALITY 

ChicagoHealthAtlas.org 

DATA VISUALIZATION 

SPATIAL ANALYSIS 





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.g. 

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.  

Objective 





Public Health Innovation Award, National Network of Public Health Institutes 





Thank You! 


