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Data Sources

« What We Eat in America (WWEIA)

— Dietary component of National Health and Nutrition Examination
Survey (NHANES)

— Validated 24-hour food recall (day 1 diets)
— Sample for this study: 2005-2010
* Individuals, 18-65 years of age, N=13,203
« ~7,000 food items from nutrient database (NNDDS)

« database of Food Impacts on the Environment for
Linking to Diets (dataFIELD)
— Based on "Life Cycle Assessment" of foods
* Environmental systems, industrial ecology literatures
« Extensive review, data extraction of 300+ Food-LCA studies
— Focus on greenhouse gas emissions (GHGE) in primary production
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NHANES

(National Health and Nutrition
Examination Survey)

13,203 individuals
~7000 as-consumed
food items

Approach
FCID

(Food Commodities Intake
Database)

~332 food
commodities

Food
Environmental
Impact Database

Populated with literature-based
emission factors
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FCID 2005-2010 Recipe
File: No Baby

*USDA food—FCID item
crosswalk

& max when available)

ingredient

& max when available)

*Calculate CED & GHGE per ingredient (average; min
Calculate retail & consumer edible losses per

Create variables for impacts of ingredients related to
foods we’'ll directly connect to NHANES (average; min

Flowchart: Environmental Impacts Linked to Diets

Add linking ID to
foods that will be
directly linked

Calculate alternate impacts and
losses per food for directly
linked items

Aggregate by USDA
food-modification

Liquor Recipe
Crosswalk File

*USDA food—FCID item
—ENVI pivot item
crosswalk

For liquor drinks:
Replace alternate
impacts & losses
per food with
impacts calc’d in
liquor crosswalk

Calculate combined
impacts: Alternate

impacts & losses per food

if we have them,
otherwise FCID-recipe-
calculated values

Bridge File

S
“|" combination to get N /
impacts per recipe

Mergg ENVI Mgrge FCID Merge ENVI Merge pivot

FCID impacts edible loss pivot impacts edible loss

(per kg) percents (per kg) percents

¢ ¢ Aggregate
> b
y USDA
A \ food

Standardize Calculate impacts &
ingredient losses per FCID
weights to ingredient and per
make 100g pivot table
recipes ingredient

Day 1

NHANES 2005-2010
Individual Foods:

(Reliable recall only)

Sum FCID and pivot table
ingredient impacts and
losses to get total recipe
impacts and losses

Bridge File:
Full variable list

Drop variables that

aren’t impacts per fo

or useful flags

Bridge File:

Trimmed

Version: October 13, 2016

Day 1 Impacts

Hi Aggregate by person I

intake

Calculate CED & GHGE of reported intake
(average; min & max when available)
Calculate impacts of edible losses for reported

*Do these calculations separately for FCID-recipe-
calculated impacts and for combined (recipe +
alternate) impacts

per day

Day 1 Impact Sum
*Impacts per person,

stats

Calculate survey weights
across all years and
apply before running
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Distribution of diet-level GHGE

NHANES 2005-2010, 1-day diets, kg CO.,e per person per 1000 kcal
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Distribution of diet-level GHGE

NHANES 2005-2010, 1-day diets, kg CO.,e per person per 1000 kcal
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Distribution of diet-level GHGE
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Distribution of diet-level GHGE

NHANES 2005-2010, 1-day diets, kg CO.,e per person per 1000 kcal
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Distribution of diet-level GHGE

NHANES 2005-2010, 1-day diets, kg CO.,e per person per 1000 kcal

S _
C o Quintiles of GHGE
s
= High quintile: 41% of total GHGE
S ©f Low quintile: 8% of total GHGE
f_" > 5X more emissions
@)
g2 -
()]
o
()]
A o -
Low ‘High
GHGE GHGE’
o
0 i > 3 4 5 6 7

kg CO, eq. per person per 1000 kcal per day
School of Public Health and Tropical Medicine



Study Questions
Gender differences in diets and impacts



Study Questions
Gender differences in diets and impacts

 Q1: Do men’s diets have a higher carbon footprint?



Study Questions
Gender differences in diets and impacts

 Q1: Do men’s diets have a higher carbon footprint?

« Q2: If so, what are the differences in consumption of specific
food groups that contribute to this?



Study Questions
Gender differences in diets and impacts

 Q1: Do men’s diets have a higher carbon footprint?

« Q2: If so, what are the differences in consumption of specific
food groups that contribute to this?

* Q3: What are the differences in overall diet quality, as
measured by the Healthy Eating Index?



Mean GHGE by gender
NHANES 2005-2010, 1-day diets

Variable Unit Women Men p-value

GHGE per day kg CO,-eq 3.8(0.0) 6.0(0.1)  0.000
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Mean GHGE by gender
NHANES 2005-2010, 1-day diets

Variable Unit Women Men p-value
GHGE per day kg CO,-eq 3.8 (0.0) 6.0 (0.1) 0.000
Energy kcal 1833 (15) 2650 (23) 0.000
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Mean GHGE by gender
NHANES 2005-2010, 1-day diets

Variable Unit Women Men p-value

GHGE per day kg CO,-eq 3.8(0.0) 6.0(0.1) 0.000
Energy kcal 1833 (15) 2650 (23) 0.000

GHGE per 1000 kcal perd kg CO,-eq 2.1 (0.0) 2.3 (0.0) 0.000
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Food group intakes (per 1000 kcal) by gender
NHANES 2005-2010, 1-day diets

Variable Unit Women Men p-value
Total fruits and vegetables  cup eq PTK 1.42 1.14 0.000
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Protein food group intakes by gender
NHANES 2005-2010, 1-day diets, per 1000 kcal
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Protein food group intakes by gender
NHANES 2005-2010, 1-day diets, per 1000 kcal

Variable Unit Women Men p-value
Protein foods: total oz eq PTK 2.86 3.15 0.000
Protein foods: animal 2.45 2.80 0.000
Meat* 0.71 0.92 0.000
Poultry 0.77 0.77 0.896
Seafood 0.31 0.31 0.964
Protein foods: plant 0.40 0.36 0.013

* Meat includes beef, veal, lamb, pork, and game meat
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Food group intakes (per 1000 kcal) by gender
NHANES 2005-2010, 1-day diets

Variable Unit Women Men p-value
Total fruits and vegetables  cup eq PTK 1.42 1.14 0.000
Fruit 0.54 0.42 0.000
Vegetables 0.88 0.72 0.000
Total grain ozeq PTK 3.12 3.05 0.014
Whole grain 0.40 0.33 0.000
Refined grain 2.73 2.73 0.918
Total protein foods oz eq PTK 2.86 3.15 0.000
Total dairy cup eq PTK 0.82 0.71 0.000
Oils g PTK 10.73 9.92 0.000
Solid fats g PTK 17.51 17.91 0.037
Added sugars tsp eq PTK 8.83 8.60 0.130

Healthy Eating Index Points 49.9 47.4 0.000
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Summary of gender differences

Significant gender difference in dietary greenhouse gas
emissions

— Women'’s diets have less impact, even after controlling for energy
— 9% lower GHGE

Women consume higher amounts of several food groups

— Fruits and vegetables, whole grains, plant protein foods, dairy, oils
Women consume lower amounts of other food groups

— Protein foods, Meats, Solid fats

Overall, women'’s diets are healthier
— Higher healthy eating index scores
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Food differences in low- vs high-impact diets

* Low-impact diets are higher In:
— whole fruit, whole grains, total grains, poultry,
— plant protein foods (legumes, soybeans, nuts and seeds),
— oils and added sugars

* High-impact diets are higher in:
— vegetables, animal protein foods (meats, seafood),
— total dairy, solid fats
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Nutrient differences in low- vs high-impact diets

* Low-impact diets are higher In:
— fiber, vitamin E
« Low-impact diets are lower In:
— saturated fat and sodium
* High-impact diets are higher in:
— vitamins A and D, choline, calcium, iron, and potassium
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Overall differences in diet quality
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Overall differences in diet quality

 Measured using the Healthy Eating Index
— 100 point scale developed by USDA, DHHS

« Low-impact diets score significantly higher than high-impact
diets:

— 50 vs 48 points
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Overall Summary

« Developed methodology to link life cycle assessment data on
greenhouse gas emissions (GHGE) of foods to individual dietary

intake in the U.S.
 Significant gender difference in dietary GHGE
— Overall, women’s diets are healthier, less impactful
 Also significant differences in low- vs high-impact diets
— Overall, low-impact diets are healthier than high-impact diets
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Overall Summary

« Developed methodology to link life cycle assessment data on
greenhouse gas emissions (GHGE) of foods to individual dietary

intake in the U.S.

 Significant gender difference in dietary GHGE
— Overall, women’s diets are healthier, less impactful

 Also significant differences in low- vs high-impact diets
— Overall, low-impact diets are healthier than high-impact diets
— Low-impact diets better on a number of nutrients

* fiber, sodium, saturated fat
— But, low-impact diets are worse on other nutrients

e calcium, vitamin D, potassium
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Limitations and Future Directions

« Consider other environmental impacts (e.g. water,
land use)

* Further disaggregate diets by demographic
characteristics

 Consider usual intakes
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