
Welcome!

We will start shortly.

cori.centerforhealthsecurity.org

Sign up here for 
updates and alerts 
from CORI.



Recording Reminder

This session will be recorded for 
educational purposes and made 
available following the meeting via 
email to participants and on our CoP 
website

Access our 
Community of 
Practice website 

here.



Confidentiality  Notice 
A brief note for any participants who 
may be members of the media: this 
presentation is intended to share 
academic and informational content. 
It is not considered on the record, 
and the material should not be 
quoted or attributed without prior 
permission from the presenters or 
institution



CORI Community of Practice Summer Series (Part 2): From Model to 
Mission: Building Decision Intelligence Capacity in Public Health
A Collaborative Partnership between the Center for Outbreak Response Innovation 
(CORI), STLTs, and InsightNet



Agenda

• Opening Remarks 

• Models and how they (maybe) influence public health decision-
making

• Pandemic Decision Support: A Staged-Alert System

• Performance Improvement in Public Health: High Reliability 
Principles – System Level Perspective

• Discussion 

• Closing 
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Logistics

Please enter any 
questions in the chat for 

the duration of the 
meeting

If, during the discussion, 
you would like to speak 
you have the option to 

raise your hand to do so 
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Announcements
Recruiting partner enrollment for the Outbreak Response 
Innovation Network (ORI-Net)!- Seeking New Partners
• ORI-Net aims to strengthen the evidence base for public health 

outbreak response. 

• Benefits include access to the latest modeling, analytic, and outbreak 
response tools, opportunities to conduct cutting-edge research and 
collaborate with peer health departments, travel to the annual 
InsightNet conference, and much more! 

• If you would like to be part of the network and provide early feedback 
on the initial partnership agreement, reach out!

• Contact hfarrie1@jh.edu or complete our interest form if you would 
like to learn more
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Submit the 
ORI-Net 

Interest Form
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Announcements
2026 Summer Series; more to come!

• Upcoming Sessions!
• Measles in Action: State Outbreak Response, New Forecasting Tools, and Hands-On R 

Code for Your Jurisdiction 
• When: July 17th

• What: Presentations from CDC and recent state-led outbreak investigations on measles, sharing 
the latest forecasting r-code from CFA and frontline lessons learned; a new cluster detection tool 
using R Shiny, and a new comparative guide to understand the latest analysis and forecasting 
tools for measles

• Who:  Presenters from CDC, Clemson University, and MADMC 

• Share your feedback!
• Contact Hfarrie1@jh.edu to if you would like to present on any projects that align with 

this topic of if you would like to recommend topics for future sessions 
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Models and how they (maybe) 
influence public health decision-making



Models and how they 
(maybe) influence public 
health decision-making
June 26, 2026

Dr. Tomás León, PhD

Decision Intelligence Chief

tomas.leon@cdph.ca.gov



What does/did the CDPH 
Modeling & Advanced 
Analytics Team do?



• Summer 2020: California COVID Assessment Tool (CalCAT) launched, Modeling 
Team founded at California Department of Public Health

• Winter 2020: Regional Stay-at-Home Order driven by ICU capacity modeling

• 2021: Began adding internally developed COVID-19 models, non-pharmaceutical 
intervention & vaccination scenario modeling

• 2022: Variant Nowcasting added, Influenza Forecasting and Scenario Modeling 
added, mpox response (non-public)

• 2023: Combined respiratory burden, End of US/CA Public Health Emergency

• 2024: Diversifying infectious disease modeling portfolio with work alongside other 
CDPH programs (West Nile virus, congenital syphilis)

• 2025: Decision intelligence (adding health economics)

• 2026: Decision quality, scientific support

Brief History

Phoebe LuTomás León Lauren White Natalie Linton Héctor M. Sánchez C.



• Shows Nowcasts (R-effective), Forecasts, and Scenarios at State, Regional, 
and County levels

• Continuously developed throughout COVID-19 pandemic, working closely 
with LHJs and partners to add new features and increase usability

• Data is downloadable for use by public and technical documentation is 
included for interpreting results

• Page visited by > 100K unique users with hundreds of users every day

CalCAT (skylab4.cdph.ca.gov/calcat/)

skylab4.cdph.ca.gov/calcat






COVID-19: Moving Policy Target

Sachdev et al. 2023



• Unique chance to do/translate “high impact” modeling/analysis

• Regional Stay-at-Home Order

• MMWR on vaccination and re-infections

• Variant emergence (Alpha, Delta, Omicron, etc.)

• Re-opening / Green Tier (but also a cautionary tale)

COVID-19 Modeling



Early Omicron Modeling Efforts
Interaction of Omicron and Vaccination Status

Scenario Modeling

Varying Omicron Severity 
(+/- admit rate by 50%) and 
Transmissibility (3X and 5X)

Note: All results are preliminary and dependent on 

ever-changing data and many assumptions. 

Modeling will continue to update as more data 

becomes available.



Examples of Modeling Tools



Tool Example: Respiratory Diseases

Human Judgement Forecasts



Tool Example: Cluster Visualization Dashboard

(with Phoebe Lu)



View 
historical 

data
Filter clusters by 

recurrence interval

Display county 
boundaries and overlay 

circular clusters

Map and table 
visualized side-

by-side

Social Vulnerability 
Index information 

when cluster clicked

Support for census 
tract, ZIP code, 

county geographies



Congenital Syphilis 
Modeling
With Dr. Natalie Linton



• The congenital syphilis (CS) rate in California in 2022 was the highest it has been since 

1950

• CS is preventable, if adequate treatment is administered during pregnancy

• What will CS case trajectories look like if existing trends continued? What would they 

look like if we are able to scale up interventions? 

Project background

SB 306 Fact Sheet - Prenatal Syphilis Testing (ca.gov)

https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/SB-306-Fact-Sheet_Prenatal-Syphilis-Testing.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/SB-306-Fact-Sheet_Prenatal-Syphilis-Testing.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/SB-306-Fact-Sheet_Prenatal-Syphilis-Testing.pdf


Public health and modeling context
Interventions

(scenarios)

doxyPEP

Increase 

screening (ERs, 

jails, MSW, 

pregnancy)

Syphilis transmission model

Syphilis cases

ProjectionsModeling

Increase 

adequate 

treatment

CS outcomes model

Quantify impact

Reduced morbidity 

and mortality

Hospitalization 

charges averted

Cases averted

Prevent 

unintended 

pregnancy

CS cases



How do changes in 
female syphilis case 
rates and treatment 
adequacy for 
pregnant women 
affect future CS case 
rates?

How do interventions 
map to these 
quantities?



Forecastability
With Dr. Lauren White



The 
Quandary

The same infectious disease 
forecasting model with the same 
target (location, disease, etc.) and 
same input data can still perform 
very differently across respiratory 
virus seasons

Are some infectious disease time 
series intrinsically more difficult to 
forecast? 

• Across pathogens?

• Across years/seasons?

Public health implications: setting 
expectations on forecasting 
performance



Findings from recent seasons:

1. Models are getting better at forecasting influenza (as measured by 
improvement of ensemble over baseline)
2.  In recent years (since 2024-25), models have gotten worse at 
forecasting COVID (though now more comparable with influenza)



Two dimensions of decision competence

30

Source: Parnell, Gregory S., 

Terry A. Bresnick, Eric Specking, 

Steven N. Tani, and Eric R. 

Johnson. Handbook of Decision 

Analysis. 2nd ed. Wiley, 2025. 

Courtesy of Tomás Aragón, MD, DrPH, TEAMPublicHealth.substack.com

http://teampublichealth.substack.com/


• People want (or think they want) modeling (e.g., forecasting) to inform and influence 
public health decision-making and want clear examples of modeling effectively 
informing policy

• Observed reality: modeling usually:
• Provides “situational awareness”
• Is part of a suite of evidence for a decision

• Modeling as “one piece of evidence among many” is not satisfying for many people 
when trying to demonstrate value of modeling to skeptics (and/or funders)

• There are some informal anecdotes of models informing decision-making
• These make for a nice narrative but can be hard/impossible to prove that the 

decision wouldn’t have happened without the model; in that case, the model is 
again part of a suite of evidence

Big picture



• Providing situational awareness

• Enhances value of surveillance data and uses it for better present 
and future estimates of metrics of interest and concern

• Synthesizing and adjusting data sources

• Forecasting hubs/challenges, nowcasting, ensembling

• Estimating in absence of any (baseline) model

• Is having a model better than having no model?

• Estimating markedly different from a baseline model

• Something has changed; scenario modeling

Where does the value of modeling lie?



https://www.cdph.ca.gov/


Pandemic Decision Support: A Staged-Alert 
System



Pandemic Decision Support:

A Staged-Alert System

Dave Morton

Industrial Engineering & Management Sciences

Northwestern University

Joint work with a group led by Lauren Meyers



COVID-19 Staged Alert Systems



Use this color-coded alert system to understand the stages of risk. This chart provides recommendations on what 
people should do to stay safe during the pandemic. Individual risk categories identified pertain to known risks of 

complication and death from COVID-19. This chart is subject to change as the situation evolves.

COVID-19: Risk-Based Guidelines

AustinTexas.gov/COVID19 Published: May 13, 2020
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Performance Improvement in Public Health: High 
Reliability Principles – System Level Perspective



Breathe



Performance Improvement
In Public Health

Part 1: High Reliability Principles – Sensitivity to 
Operations & System-level perspectives

A Community of Practice mini-series

Fatima Ameaka, PharmD, MPH -  
Senior Analyst, CORI

The Center for Outbreak Response Innovation is supported through Cooperative 
Agreement NU38FT000004 between CDC’s Center for Forecasting and Outbreak 

Analytics and Johns Hopkins University’s Bloomberg School of Public Health.



What does it take to make 
outbreak response 
more effective and 
efficient?



HRO CROSS-SECTOR STUDY

What do aviation, nuclear 
power & oil/gas do 
differently?

FOODBORNE DISEASE STUDY

How did US foodborne 
response transform over 20-
30 years?

25 cross-sector leaders interviewed



Study Framework

• The Russian Doll 
Framework

Leadership 
commitment

HRO 
principles

Organizatio
nal 

capacities

Public 
Health 

implementati
on
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Study Framework

• The Russian Doll 
Framework

Leadership 
commitment

HRO 
principles

Organizatio
nal 

capacities

Public 
Health 

implementati
on

1. System-
Level 

Perspective

2. Reluctance to 
Simplify

3. Sensitivity to 
Operations

4. Commitment to 
Resilience

5. Deference to 
expertise



Sensitivity to Operations: Decision Intelligence

System-level Perspectives
• Setting aspirational goals
• Safety as a precondition

Sensitivity to Operations
• Transparent operations 

visibility: everyone sees the 
performance data 

• Proactive-awareness-building: 
learning from normal work

• Real-time feedback Systems: 
intelligence goes with speed

• Iterative Learning cycles: 
implementation, observation, 
and refinement.



Ex.: 7-1-7 timeliness metrics

Frieden TR, Lee CT, Bochner AF, Buissonnière M, McClelland A. 7-1-7: an organising principle, target, and accountability 
metric to make the world safer from pandemics. The Lancet. 2021;398(10300):638-640. doi:10.1016/S0140-6736(21)01250-2



HRO Capacities at Each 7-1-7 Phase

7-1-7 Interval HRO Principle Organizational Capacity What it looks like in 
Practice

Detect within 7 Days Sensitivity to Operations Operational discipline Pre-established 
communication chains; no 
waiting for certainty to 
escalate; decision-makers 
know their role 

Notify within 1 day Preoccupation with Failure Risk communication Using modeling to inform 
daily decision-making



HRO Capacities at Each 7-1-7 Phase

7-1-7 Interval HRO Principle Organizational Capacity What it looks like in 
Practice

Respond within 7 Days Deference to expertise Change management 
+Continuous Improvement

Rapid-cycle improvement 
applied in real-time; 

Long-term response & 
Preparedness

Commitment to Resilience Systematic Learning Staged alert systems and 
risk assessment to guide 
proportionate response



We have all the boxes, need to stack them!

Risk assessments, models, and decision science  helps you stack 
your ‘data’ boxes in the most usable way



Key Message

High reliability  
checklists

Learning +Measurement = 
performance improvement

Learn more



Materials

Learn more

What can Public Health learn 
from other Industries & 
outbreaks to improve 
outbreak response?

Answers from Foodborne Outbreaks 
and High-Risk industries such as 
Aviation & Healthcare 



cori.centerforhealthsecurity.org/

If you are a member 
of Big Cities Health 
Coalition, have 
worked with 717, 
or are interested in 
measuring an 
improvement project 
through Orinet, we 
would love to talk to 
you! 

Contact:
Fatima Ameaka
fameaka1@jh.edu

Thanks to:
Denise Cardo
Ivy Marilyn Acquaye
Sarah Firestone
Dani Kilani
Caitlin Rivers



Discussion



Thank you. 

 

cori.centerforhealthsecurity.org/

Sign up here for 
updates and 
alerts from 
CORI.
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