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Project Overview

• Location:  FDA, Lenexa, Kansas

• I worked with the Total Diet Study 
(TDS) program. 

• Assigned Mentor:  Terry Councell, 
microbiology and chemistry



About the TDS
The TDS collects retai l  food 
samples from all f i f ty states to 
ensure each geographic area is 
adequately represented. 



Literature Review 

• The Total Diet Study program 
began in 1961, measuring pesticides, 
metals, and other contaminants in 
food.  

• The data collected in the TDS can 
be used by dieticians to determine 
the nutrients that people are 
consuming through their diet. 



Literature Review 

• The TDS data collected can be used 
to track trends in contaminant levels 
over short and long periods of time. 



Literature 
Review 
• While the TDS is only ut i l ized 
in the USA, the methodology 
ut i l ized by the FDA has been 
harmonized al lowing comparison 
with the data from other 
countr ies.

• Foods and beverages tested 
are rout inely updated to inc lude 
changing dietary trends and 
preferences.



Literature Review 

• The FDA has worked in recent 
years to streamline testing, and the 
most recent TDS Report includes 
testing on over 300 foods and 
beverages for contaminants and 25 
elements with a focus on nutrients 
that are often low in residents’ diets, 
such as iron and iodine.



Literature Review 

• The FDA aims to reduce food testing 
locations in future years from three 
locations per region to only one 
location per region. 

• This aim created the opportunity for 
data analysis!



Literature Review 

• Quantitative classes such as stat istics, 
economics, and f inance require 
students to actively engaged with data 
to solve problems and interpret data.



Literature Review 

• One possible strategy to improve 
outcomes in online quantitative 
courses is the use of gamification in 
the classroom (Lampropoulos and 
Sidiropoulos, 2024).

• Gamification is the use of game 
elements in a context that is not 
related to games, such as in 
educational settings. 



Summary of Portfolio Products

Portfolio Product Description

1 ANOVA Analysis Results – 3 Cities
Determine if sampling results from three cities were significantly different using ANOVA 
data analysis technique.

2 ANOVA Analysis Results – Outliers
Determine if outlier samples were significantly different using ANOVA data analysis 
technique.

3 Percentage of Samples < LOD Results
Provide data visualizations for various food samples, showcasing the percentage of samples 
whose concentrations were below the limit of detection.

4 TDS Presentation
Present data analysis findings to the TDS team and provide insights on the differences 
between regional and national production of retail food offerings.

5 CMA Game-Based Assignment
Create a game-based assignment for a healthcare economics course. The assignment was 
set in a fictitious hospital, and administrators must decide how to minimize costs due to 
rising operational costs using Cost Minimization Analysis.  



Product 1

• 109 food and beverage products

• 27 analytes

Examples of some of the foods tested inc lude 
cereal,  syrup, soup, pretzels,  peanuts, chips, and 
gravy. 

Examples of some of the beverages tested 
inc luded water,  ju ice, and wine. 



Product 1 – ANOVA 

Magnesium - Bottled Drinking Water (mineral /spring) 
not carbonated or f lavored.



Product 1 – ANOVA 

Barium - Bottled Drinking Water (mineral /spring) not 
carbonated or f lavored.



Product 1 – ANOVA 

Strontium - Bottled Drinking Water (mineral /spring) 
not carbonated or f lavored.



Product 1 – ANOVA 

Antimony - Bottled Drinking Water (mineral /spring) 
not carbonated or f lavored.



Product 
2 –

ANOVA 
–

Outlier 
data

FY

Smpl
Trckng
Num Bskt Num Code

Cfsan Prdct Desc 
Text

Anlys 
Type 
Code

Mthd 
Code

Facts Analyte 
Codes Grp1 
Fnd.Desc Text

Amt Fnd 
Num

Amt Unit 
Code

Lookup 
Abrvtn 
Desc

Td City 
Code

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.074U ug/kg C2

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.081U ug/kg C2

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.44U ug/kg C1

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.473U ug/kg C1

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.594U ug/kg C3

2019 108924501

Bottled drinking 
water 
(mineral/spring), not 
carbonated or 
flavored Q ICPMS ANTIMONY 0.602U ug/kg C3



Product 
2 –

ANOVA –
Outlier 

data

FY

Smpl 
Trckng 
Num

Bskt 
Num 
Code

Cfsan Prdct Desc 
Text

Anlys 
Type 
Code

Mthd 
Code

Facts Analyte 
Codes Grp1 
Fnd.Desc Text

Amt Fnd 
Num

Amt Unit 
Code

Lookup 
Abrvtn 
Desc

Td City 
Code

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 0U ug/kg C2

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 0U ug/kg C2

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 0U ug/kg C3

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 0U ug/kg C3

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 1.77U ug/kg C1

2019 108924501

Bottled drinking water 
(mineral/spring), not 
carbonated or flavoredQ ICPMS ARSENIC 1.77U ug/kg C1



Product 3 –
LOD



Product 3 –
LOD



Product 3 –
LOD



Product 4 –
Presentation

Which food/beverages are produced regionally?
What ingredients have the most contaminants/pesticide 
residues?



Product 5 
– Escape 

Room



Product 5 
– Escape 

Room



Product 5 
– Escape 

Room



Product 5 – Escape Room



Reflections

• The projects provided a valuable opportunity to learn about different areas of 
public health including food safety and healthcare economics.  Both projects 
emphasized the use of data to solve real-world public health challenges.  



Future Direction of 
TDS 

• Collect additional data.

• Partner with industry to learn which 
food products are produced regionally 
vs. nationally.

• Conduct data analysis on regional 
foods and beverages in 3 cities and 
national foods and beverages in 1 city.



MPH Foundational Competencies

Number and Competency Description

3
Analyze quantitative and qualitative data using biostatistics, 
informatics, computer-based programming and software, as 
appropriate.

TDS Data was analyzed to determine whether there is a statistical 
difference between samples.  Utilized ANOVA.

4
Interpret results of data analysis for public health research, policy 
or practice.

Examine the results of the data analysis and make recommendations 
for future sampling protocols.

10
Explain basic principles and tools of budget and resource 
management.

Findings can help reduce costs by decreasing unnecessary retesting.  
Creating the game-based learning assignment helps explain how 
resources are managed in a fictitious hospital setting.

14
Advocate for political, social or economic policies and programs 
that will improve health in diverse populations.

The TDS project work advocates for equitable food safety policies 
that protect communities disproportionately affected by foodborne 
contaminants. Explain CMA results to show how project 
implementation will reduce costs at a medical facility.

19
Communicate audience-appropriate public health content, both in 
writing and through oral presentation.

Present content to TDS team in an interactive format with data 
visualizations.  



MPH Emphasis Competencies
Number and Competency Description

1 Food safety and biosecurity

Evaluate food samples from three different cities to determine 
whether food safety issues exist.  This competency helps 
determine whether food safety strategies should be location 
based.

2 Threats to the food system
Analyze contaminant levels in foods and beverages using an 
outlier data set to look for potential threats to the food supply.

3 Food safety laws and regulations
Differentiate between the FDA and other food safety 
regulating bodies to ensure food and beverage integrity.

4 Food safety policy and the global food system
Presented data results to FDA/TDS team and provided 
recommendations for future sample collection throughout the 
USA.  

5 Multidisciplinary leadership
Developed an online escape room for healthcare leaders that 
facilitated teamwork and application of cost miminization
analysis.



Thank You!
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