
1

FOOD FORUM 2024 SESSION 1:
EQUITY CONSIDERATIONS
Julie Herbstman, PhD ScM
Department of Environmental Health Sciences
Columbia University Mailman School of Public Health

September 4, 2024



2

• Funding from NIH and private foundations.
• No conflicts to disclose. 

Disclosures



3

Food Safety and Food Security

Hanning, I. B., O'Bryan, C. A., Crandall, P. G. & Ricke, S. C. (2012) Food Safety 
and Food Security. Nature Education Knowledge 3(10):9

“All people, at all times, have physical, social and economic access to sufficient, safe and nutritious food 
that meets their dietary needs and food preferences for an active and healthy life.”
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Food Security ß à Food Insecurity

Food Security, Nutrition, and Health.  Peng and Berry.  Encyclopedia of Food Security and Sustainability, 2019. 

In 2022, 12.8 percent of 
the US population (17.0 
million households) were 
food insecure, including 
3.3 million households 

with children.



6

How do we know what people in the U.S. eat? 

• Complex, multistage, probability 
sampling design to select 
participants representative of 
the civilian, non-
institutionalized US population

• NHANES oversamples persons 60 
years of age and older, African 
Americans, and Hispanics. 
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Example 1: Nutrients and Contaminants in Fish/Seafood

It is currently unclear how much seafood 
children or pregnant and lactating women 
are consuming, and what impact seafood 

consumption is having on children's growth 
and development.

healthy food choice contaminants

https://nap.nationalacademies.org/catalog/27623/the-role-of-seafood-consumption-in-
child-growth-and-development
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How much fish and seafood is recommended?

hthttps://www.healthychildren.org/English/ages-stages/prenatal/Pages/Fish-Pregnancy-
What-is-Safe-to-Eat.aspx
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How much fish and seafood is recommended?

hthttps://www.healthychildren.org/English/ages-stages/prenatal/Pages/Fish-Pregnancy-
What-is-Safe-to-Eat.aspx

Eat 2 to 3 servings of fish a week from 
The “Best Choices” list OR 1 serving

From the “Good Choices” list. 
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How much fish do pregnant women and children eat?

https://nap.nationalacademies.org/catalog/27623/the-role-of-seafood-consumption-in-
child-growth-and-development
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How much fish do pregnant women and children eat?

https://nap.nationalacademies.org/catalog/27623/the-role-of-seafood-consumption-in-
child-growth-and-development
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How much seafood do Native Tribes and Indigenous Peoples eat? 

Judd, N. L. et al. 2004. Consideration of cultural and lifestyle factors in defining susceptible
populations for environmental disease. Toxicology 198(1-3):121-133.
https://nwtreatytribes.org/tribe-reviving-traditional-shellfish-resources-management-practices/

The average Squamish tribal 
member reported consuming 
25 times the amount of 
shellfish compared with the 
national average.

Native tribes also reported 
eating different species and 
parts of seafood compared 
with the total U.S. population. 
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How much fish do pregnant women and children eat?

https://nap.nationalacademies.org/catalog/27623/the-role-of-seafood-consumption-in-
child-growth-and-development

On average:  not enough!  

But:  lots of variation.

Factors influencing seafood consumption:
• Cultural and lifestyle factors
• Ethnicity
• Native Tribes and Indigenous Peoples
• Recreational fishers
• Cost
• Knowledge
• Preparation skills
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https://www.nola.com/news/environment/another-louisiana-bayou-is-added-to-list-of-waterways-with-mercury-laden-
fish/article_12fca09c-bd6d-11eb-abd2-33167fd8709f.html
https://www.prnewswire.com/news-releases/whole-foods-market-empowers-shoppers-to-make-sustainable-seafood-choices-
with-color-coded-rating-system-102777114.html

-vs-

https://www.nola.com/news/environment/another-louisiana-bayou-is-added-to-list-of-waterways-with-mercury-laden-fish/article_12fca09c-bd6d-11eb-abd2-33167fd8709f.html
https://www.nola.com/news/environment/another-louisiana-bayou-is-added-to-list-of-waterways-with-mercury-laden-fish/article_12fca09c-bd6d-11eb-abd2-33167fd8709f.html
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How is climate change impacting seafood/fish safety?

https://www.fisheries.noaa.gov/west-coast/science-data/hitting-us-where-it-hurts-untold-
story-harmful-algal-blooms#harmful-algal-blooms-put-people-out-of-work

Climate change affects conditions (e.g., water 
temperature, salinity) that promote the growth of harmful 

algal blooms, which are toxic to fish and humans.  
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How is climate change impacting seafood/fish safety?

https://www.cdc.gov/mmwr/volumes/72/wr/mm7218a5.htm

Flooding after hurricanes is associated with the growth of vibrio bacteria that contaminate 
shellfish, leading to outbreaks of vibriosis, a gastrointestinal illness that is potentially fatal. 
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Example 2: Arsenic in rice

Rice plants are particularly efficient at absorbing 
arsenic from soil and water, making rice a primary 
source of dietary arsenic for many populations 
worldwide.

In areas where there is no arsenic in the drinking 
water (e.g., NYC), rice consumption is the primary 
source of inorganic As. 
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Batres-Marquez, SP, Jensen HH, Upton J. Rice consumption in the United States:  Recent 
Evidence from Food Consumption Surveys.  American Dietetic Association. May 8, 2009

What do we know about rice consumption from NHANES?



21
Batres-Marquez, SP, Jensen HH, Upton J. Rice consumption in the United States:  Recent 
Evidence from Food Consumption Surveys.  American Dietetic Association. May 8, 2009

What do we know about rice consumption from NHANES?



22

Rice consumption and arsenic exposure in MESA and NYC

A. Navas-Acien, personal communication
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25https://sites.dartmouth.edu/arsenicandyou/arsenic-and-children/

Babies and young children can be more sensitive because their bodies are rapidly 
growing and they may not have fully developed systems to detoxify As as well as 
adults. 

For babies and kids, studies have shown that having arsenic in their bodies over 
time can lead to:

• Lower IQ
• Impaired brain development
• Growth problems
• Breathing problems
• An unhealthy immune system
• Cancer as an adult
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https://www.businessinsider.com/walmart-recalls-baby-rice-cereal-high-levels-arsenic-2021-10;
https://www.fda.gov/food/environmental-contaminants-food/closer-zero-reducing-childhood-exposure-
contaminants-foods

FDA action level:
100 microgram per kilogram (µg/kg) 
-or-
100 parts per billion (ppb) 



27

Arsenic in rice in the context of climate change

Zhu et al. Projected changes in carbon dioxide and temperature can significantly increase the 
health risks of inorganic arsenic from paddy rice in China and India. (under review)

With higher ambient air temperatures, all varieties of both brown rice 
and polished (white) rice absorb more iAs. 
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Implications re: equity considerations
• NHANES is a great national resource for estimating how much food people eat in 

general.  
• NHANES is less good at understanding consumption patterns in population 

subgroups who may vary from the “national average”. 

• Focused studies are needed to understand consumption behavior of subgroups 
(e.g., by ethnicity, life stage, poverty, etc.)
• Risk associated with exposure is likely to be different than average in these 

subpopulations à culturally appropriate risk assessment and management.

• Climate change is likely to exacerbate these differences in exposure à risk
• More work is needed to understand differences and to protect those who are 

most vulnerable and at highest risk. 
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Thanks to collaborators on the 2023-2024 NASEM Seafood and 
Growth panel and others at Columbia, esp. Dr. Lew Ziska.

Questions/Comments?  
jh2678@columbia.edu


