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contaminationscontaminations



CMS Outbreak Pathway ModelingCMS Outbreak Pathway Modeling
• Portrays the evolution of food contaminations for 

specific products and agents geographically and 
temporally

• Analyses and depicts the entire pathway of an outbreak
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Design of CMSDesign of CMS
A tool to model the evolution of all types of food 

outbreaks

– Easy-to-use – useable by inexperienced users 
– Data-centric – built on real data 
– Visual - easily visualize and assess the impact of 

decisions   
– Flexible - accommodate all reasonable scenarios
– Practical – operates when some attributes are 

unknown or imprecise
– Extensible – designed for easy inclusion of improved 

data and models as they become available
– Self-Validating – built on actual data and historical 

events  
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Uses of CMSUses of CMS

• Predict and visually display the evolution of 
outbreaks

• Determine the likely size, scope, and timing of 
outbreaks for various contamination points 
– Estimate vulnerabilities 
– Evaluate and cost justify investments in prevention

• Risk rank agents, food groups and 
combinations
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• Identify the differential impact on vulnerable 
subpopulations (age, immune compromised, etc.)

• Evaluate effectiveness of interventions 
(media, company, government agency)

• Project the economic consequences of 
various outbreaks

• Estimate surge requirements of public health 
infrastructure
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CMS event selection screenCMS event selection screen
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Interventions can be invoked at various 
stages in the evolution of events

Interventions can be invoked at various 
stages in the evolution of events



Food list Food list 

• Lettuce
• Fluid milk
• Bottled water
• Dry milk-based 

infant formula
• Shrimp
• Fresh squeezed 

orange juice
• Chocolate bars
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Additional foods of interestAdditional foods of interest
• Spinach
• Ice cream
• Peanut butter
• Liquid eggs
• Precooked eggs
• Tomatoes
• Ground beef
• Fresh chicken
• RTE meats
• Enhanced pork loins
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• Shigella dysenteriae type 1
• Vibrio cholera 
• Yersinia pestis

• BSE
• Norovirus 
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The CMS is a data intensive systemThe CMS is a data intensive system
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The system is only as good as 
the data 

Significant efforts have been directed to 
developing comprehensive databases
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Support for CMS developmentSupport for CMS development

• Public Health Departments  – Expertise and data
• Law firms – Data
• Practicing physicians – Expertise
• Clinical labs – Expertise and procedures
• Academia – Microbiology, Food Science, Public 

Health, Risk Communication
• Trade Associations – National Pork Board, 

International Bottled Water Association, United Fresh 
Fruit and Vegetable Association, etc.
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CMS development 
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• One of the largest foodservice distributors in the U.S. 
• Four national produce suppliers 
• Several dairy processors in Minnesota and California 
• One of the nations largest suppliers of fresh chicken 

and ground beef
• 3 of top 6 QSR’s including hamburger, sandwich and 

fast casual
• 3 of top 5 national chains in “casual dining” and one 

smaller new growth chain
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Why does industry participate?Why does industry participate?

• Because Industry members recognize it is the right 
thing to do!

• Helps inform government agencies with “actual” 
information

• Allows development of realistic scenarios with factual 
supporting information

• Dimensionalizes risks for industry sectors
• Helps industry decide on where defense dollars should 

be spent
• Helps minimize industry exposure when recognition 

and response is more rapid

• Because Industry members recognize it is the right 
thing to do!

• Helps inform government agencies with “actual” 
information

• Allows development of realistic scenarios with factual 
supporting information

• Dimensionalizes risks for industry sectors
• Helps industry decide on where defense dollars should 

be spent
• Helps minimize industry exposure when recognition 

and response is more rapid



Managing confidential dataManaging confidential data

• The data we request is considered highly confidential
• Identity of companies not disclosed

– Data sanitized of all company references
– Aggregate data used in the model
– Original data destroyed or returned

• Secure data storage
– Secure password protected server at BTSafety used 

exclusively for data storage (no internet connection)
• Information is not available through FOI
• Confidentiality agreements available
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