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Outline
● Overview and importance of public health data collection systems

○ Definitions
○ History
○ Legal Authority

● Example of COVID-19 case data
○ How the system works
○ What are some of the challenges?

● Data to action: outbreak examples
● Wastewater testing for public health

○ How does wastewater complement other sources?
○ What are some future possibilities?
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Overview and importance of public 
health data collection 

https://www.biobot.io/


Technical Term Alert: Public Health Surveillance
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Adapted by the CDC from: Thacker SB, Birkhead GS. Surveillance. In: Gregg, MB, ed. Field 
epidemiology. Oxford, England: Oxford University Press; 2008. 

Public health surveillance is “...the ongoing, 
systematic collection, analysis, and 
interpretation of health-related data 
essential to planning, implementation, and 
evaluation of public health practice.” 
— Field Epidemiology

https://www.cdc.gov/training/publichealth101/surveillance.html


Data collected should drive action
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Public health data collection has a long history in the U.S.
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● 1741 – Rhode Island passed an act 
requiring tavern keepers to report 
contagious disease

● 1850 – Mortality statistics first 
published by the federal government 
for the U.S.

● 1874 – Massachusetts instituted weekly 
reporting of diseases by physicians

● 1889 – Congress establishes Public 
Health Service Commissioned Corp, 
whose officers still contribute to public 
health disease surveillance today

● 1925 – All states began participating 
in national morbidity* reporting

● 1935 – First national health survey
● 1946 – “Communicable Disease 

Center (CDC)” created in Atlanta with 
the mission of controlling malaria

● 1951 – Council of State and 
Territorial Epidemiologists (CSTE) 
authorized to determine diseases to 
be reported to the Public Health 
Service

● 1961 – Morbidity and Mortality 
Weekly Report (MMWR) published*The condition of suffering from a disease or medical 

condition.



Disease reporting is legally 
mandated 
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● List of conditions varies by state
● Primarily for infectious conditions
● More non-infectious conditions are 

being added over time
● Process to update varies by state

Washington State 2021 conditions added



Public Health case reporting iceberg
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Helps prevent and control disease by:

● Describing disease trends
● Identifying and controlling sources of infection
● Educating the public, policy makers and healthcare planners so they 

can make informed decisions

Why is tracking disease activity important?
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COVID-19 Case Reporting Example

https://www.biobot.io/


● Daily reported 
cases in the blue 
bars

● 7-day rolling 
average of cases 
as the red line

The final product - national epidemiological curve

11https://covid.cdc.gov/covid-data-tracker/#trends_dailycases

https://covid.cdc.gov/covid-data-tracker/#trends_dailycases


How does the CDC get all that data?
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Work of epidemiologists to clean and share case data
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Epidemiologists
● Apply the case definition
● De-duplication and matching
● Investigate case
● Update database



● Goal: When you look at case counts across states, everyone is 
classifying things the same way

● Mechanism: Epidemiologists get together and write out long 
complicated criteria on how to count cases of a disease

● Outcome: It works…to a degree

Case Definitions: when is a case a case?
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What counts as a case for COVID-19?
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Suspect

● Someone who tests positive at home

Probable

● Someone who tests positive on an antigen test in a clinic/testing site
● Someone who is linked to a person that tests positive

Confirmed

● Someone who tests positive using a molecular test (PCR is a common 
type of molecular test)



When is a case a case, again?
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● Prior to September 2021, everyone only got counted once, no 
matter how many times they tested positive

● Only exception was for cases that had specimens sequenced - 
if someone was confirmed to have two different variants, they 
were counted a second time

● Case definition changed in August 2021 to say that anyone who 
tests positive at least 90 days apart gets counted again 



 Name: Jon Smith

 DOB: 1987-04-16

 Address: 3938 Quail Lane, Anytown

 Collection Date: 2021-08-25

A person, by any other name, is not the same 
person…or are they?
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 Name: Jan Smith

 DOB: 1987-04-16

 Address: 8392 Osprey Lane,  Anytown

 Collection Date: 2022-04-07 

Option 1: This is the same person and there was a typo or name change, and 
they’ve recently moved 

Option 2: Twins that live nearby 



Investigate cases - data collection and action
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Health Dept. Staff

State 
Database

“You’re a college 
student?” Is this your 
home or school 
address?



● Not all cases are reported
● Reporting can take a long time
● Changing case definitions over time affects continuity of data
● Very resource intensive to maintain at scale

Challenges with Case Data
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The percentage of totals cases that reported changes 
over time
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Timeline for cases to become publicly reported can get 
stretched out when resources are strained



The journal of sample, clinical and wastewater
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From Lab Report to Visualized Data
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Clinical Test 
Result

Wastewater 
Result

Quality 
checks, 
data 
aggregation



Changing Case Definitions over Time
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https://www.baltimoresun.com/coronavirus/bs-hs-thousands-reinfecte
d-with-covid-20220216-rdb6varbwjhfhobf63tmrrcnny-story.html

https://www.health.state.mn.us/news/pr
essrel/2021/mediaadv110121.html

https://radio.wpsu.org/2021-11-15/pennsylvania-department-of-health
-adds-more-than-17-000-covid-19-reinfection-cases-to-state-count

https://www.baltimoresun.com/coronavirus/bs-hs-thousands-reinfected-with-covid-20220216-rdb6varbwjhfhobf63tmrrcnny-story.html
https://www.baltimoresun.com/coronavirus/bs-hs-thousands-reinfected-with-covid-20220216-rdb6varbwjhfhobf63tmrrcnny-story.html
https://www.health.state.mn.us/news/pressrel/2021/mediaadv110121.html
https://www.health.state.mn.us/news/pressrel/2021/mediaadv110121.html
https://radio.wpsu.org/2021-11-15/pennsylvania-department-of-health-adds-more-than-17-000-covid-19-reinfection-cases-to-state-count
https://radio.wpsu.org/2021-11-15/pennsylvania-department-of-health-adds-more-than-17-000-covid-19-reinfection-cases-to-state-count


Clinical testing volume peaked at over 2 million a day 
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Outbreak interlude: stories from the 
field of public health data to action



● Cryptosporidiosis is a common waterborne 
illness caused by several different 
Cryptosporidium species that can infect 
both humans and animals

● Increased number of reported cases led to 
investigation

● Cryptosporidiosis outbreak at a 
campground that affected at least 76 
individuals from multiple states

● Source was identified, and pool remediation 
removed the public health danger

Cryptosporidiosis outbreak at a campground, 2015
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Picture Source: CDC Public Health Image Library

https://phil.cdc.gov/Details.aspx?pid=7829


● Increased number of E. coli 
O121 infections detected 
across multiple states with 
the same genetic signature

● Interviews identified a lot of 
home bakers, which lead to 
the hypothesis of a common 
baking ingredient

● Ultimately over 250 different 
flour products were recalled

Craving cookie dough? It’s not just the eggs: 
contaminated flour and E. coli

28https://www.nejm.org/doi/full/10.1056/NEJMoa1615910

https://www.nejm.org/doi/full/10.1056/NEJMoa1615910


Hepatitis A outbreak…in the water, or the berries?
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https://www.cdc.gov/hepatitis/outbreaks/2016/hav-strawberries.htm

https://www.cdc.gov/hepatitis/outbreaks/2016/hav-strawberries.htm
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https://www.cdc.gov/salmonella/kratom-02-18/index.html

Salmonella in Kratom

https://www.cdc.gov/salmonella/kratom-02-18/index.html


Role of wastewater-based 
epidemiology

31



● Wastewater-based epidemiology helps address some of the same 
questions as case-based data collection systems
○ Is pathogen / substance X detected in the community?
○ Is there a little or a lot of pathogen / substance X?
○ What are the trends - are they increasing, decreasing or stable?
○ Is this affecting some geographic areas more than others?

The role of wastewater-based epidemiology 
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● Wastewater-based epidemiology has some unique advantages
○ Includes symptomatic and asymptomatic individuals
○ Includes everyone regardless of healthcare-seeking behaviors
○ Non-invasive
○ Scalable and cost efficient
○ Effective way to track variants in communities
○ Doesn’t have the same variability in testing demand as clinical 

samples

The role of wastewater-based epidemiology 
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Benefits of wastewater-based epidemiology

34https://www.naccho.org/uploads/downloadable-resources/Wastewater-Surveillance-SARS-CoV-2_final_2021.pdf

https://www.naccho.org/uploads/downloadable-resources/Wastewater-Surveillance-SARS-CoV-2_final_2021.pdf


Wastewater-Based Epidemiology: Data 
to Action

35



Hospital system

Data to Action for SARS-CoV-2
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Trigger rescheduling of 
elective surgeries when 
omicron peaked

Correctional facilities

Deploy testing & promote 
vaccine adoption 

School system

Advisory note sent to 
parents - notice of 
impending remote 
schooling

Health Department

Making data visualization 
accessible to the public

University

Determining if and how the 
university needs to shift its 
operations

City

Mask recommendations 
based on both rising cases 
and rising wastewater



Wastewater levels as part of metrics for schools

37https://www.cpsd.us/covid19data

https://www.cpsd.us/covid19data


Wastewater as part of mask recommendations
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Looking forward: It’s not just SARS-CoV-2!
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http://biobot.io/wp-content/uploads/2022/05/2022-04-28-Pathogen-lit-survey-combined.pdf

http://biobot.io/wp-content/uploads/2022/05/2022-04-28-Pathogen-lit-survey-combined.pdf


Increase in Hepatitis A detected in a community’s wastewater - potential actions:

● Health department issues alerts to medical care providers 
○ Encouraging them to test for Hepatitis A if patient present with symptoms that 

could be attributed to Hepatitis A
○ Reminding them to report Hepatitis A cases to public health

● Health department notifies licensed food service establishments
○ Reinforce employee hand hygiene messages
○ Remind employees to staying home from work while sick
○ Encourage vaccination  

● Community notified through a press release
○ Encourage the public to seek testing is symptomatic
○ Recommend vaccination 

Future example: data to action for Hepatitis A
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Increase in Norovirus detected in a community’s wastewater - potential actions:

● Health department issues alerts to medical care providers 
○ Encouraging them to test for norovirus if they have symptomatic patients
○ Remind facilities (nursing homes, etc.) to report outbreaks

● Health department notifies licensed food service establishments
○ Reinforce employee hand hygiene messages
○ Remind employees to staying home from work while sick

● Community notified through a press release
○ Encourage the public to seek testing if symptomatic
○ Encourage schools / daycares to be vigilant about cleaning high-touch surfaces

Future: example data to action for Norovirus
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Wrapping it all up

https://www.biobot.io/


Public health isn’t just the health department
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Departments

Local 
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Wastewater treatment plants can have multiple roles in 
promoting and preserving public health
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Downstream public health 
benefits of wastewater 
treatment

● Keeping water safe for 
recreational activities

● Preserving the 
safety/health of shellfish 
and other marine 
organisms

● Reduce pollutants in the 
environment

Upstream public health 
benefits of sampling at 
wastewater treatment 
plants

● Monitor the health of 
the community

● Can be used for both 
pathogens and 
chemicals

● Provides a window into 
the community’s health 
that no other single 
sample can provide



Making data accessible for public benefit
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https://biobot.io/data/

https://biobot.io/data/


Questions?


