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Abstract

Agriculture is responsible for approximately 25% of greenhouse gas emission (GHGE) globally and is the
single largest contributor to climate change. Ensuring Americans eat a sustainable diet, one that provides
economic, socio-cultural, and political wellbeing along with flourishing human and ecological health, is
essential for mitigating climate change. The aims of this dissertation were to 1) describe the extent to
which dietary intake aligns with the human health dimension of sustainable diets through application of
the EAT-Lancet Planetary Health Diet (PHD), and identify personal, behavioral, and socio-environmental
correlates of the PHD among a socioeconomically and racially/ethnically diverse population-based
sample of young adults, 2) identify how recent trends in ecological, economic, human health, and socio-
cultural & political dimensions of a sustainable diet were similar or different across diverse US
subpopulations from 2019 to 2021, and 3) describe perceived changes among U.S. adults’ ecological,
economic, human health, and socio-cultural & political dimensions of a sustainable diet within the food
environment one year into the COVID-19 pandemic. Results from Aim 1 found that participants’ overall
PHD score was 4.1 on average on a scale of 0 to 14 with 14 being the most sustainable. While most young
adults in the study met the PHD recommended intakes for fruits, vegetables, and added fats, the majority
under-consumed whole grains, plant-based proteins, and fish, and overconsumed meat and added sugar.
Females, young adults of high socioeconomic status, and those with higher educational attainment
consumed diets more aligned with PHD recommendations than their peers. Furthermore, the strongest
correlates of meeting the PHD recommendations were greater healthy food availability at home and
consuming fast food less often. Results from Aim 2 found that the importance of healthfulness in making

food and drink purchasing decisions, purchasing antibiotic-free food, hormone/steroid-free food, and



locally sourced foods declined among a nationally representative sample of Americans. In contrast,
consumers’ decision to buy foods and beverages based on environmental sustainability and price
remained consistent over the years examined and low-income households reported a decrease inthe
impact of price on buying foods and beverages in 2020 and 2021. Results from Aim 3 found that on
average, adults more frequently engaged in behaviors that are supportive of a sustainable diet during the
COVID-19 pandemic as compared to before. This is particularly true regarding ecological and economic
dimensions, likely in large part due to business closures and social distancing regulations that limited
consumer behavior. Looking at the ecological, economic, and human health dimensions through the lens
of equity revealed that White and high-income participants were more likely than African
American/Black, Hispanic/Latino, or low-income participants to engage in behaviors that are supportive
of a sustainable diet with regard to the ecological and economic dimensions during the pandemic, with the
exception that African American/Black participants reported large increases in the human health
dimension. Overall, this dissertation found that Americans had substandard sustainable diets, particularly
with regard to high animal sourced-food (ASF) consumption. Furthermore, low-income participants had a
harder time accessing and consuming sustainable diets. Therefore, future research should prioritize
determining effective interventions that target high ASF consumers to shift protein intake (e.g., beef) to
plant-based proteins and more sustainable ASF (e.g., poultry) with specific attention to low-income
households. Additionally, large-scale changes to the food system will help improve the accessibility of

sustainable diets to low-income households.
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Chapter 1 Introduction

In 2015, the Paris Agreement set the goal to limit global temperature increase to less than 2°C to
mitigate the devastating effects of climate change.! At present, agriculture is responsible for
about 25% of greenhouse gas emissions (GHGE) globally,?> more than 70% of freshwater use,®
80% of deforestation,* and is the single largest contributor to biodiversity loss.® If these statistics
are to be improved in the years to come, it is clear that building and maintaining sustainable food
systems will be an integral component to meeting the Paris Agreement goals. A sustainable food
system is one that relies on sustainable diets that provide economic, socio-cultural, and political

wellbeing along with flourishing human and ecological health.®

Sustainable Diets

Sustainability attributes of foods and beverages can be understood through a variety of
frameworks, one of which is the food environment framework created by Downs et al.® in 2020.
It outlined four dimensions of sustainable diets: ecological, economic, human health, and socio-
cultural and political. The ecological and economic dimensions support agricultural production
systems that promote biodiversity, local and seasonal foods, soil and water conservation, and low
GHGE; minimize food loss and waste; and are financially viable for the producer and accessible
for the consumer.® The human health dimension supports the thriving of human health through
plant-based, nutrient-dense foods that meet the macro- and micro-nutrient adequacy of humans.®
Finally, the socio-cultural and political dimension looks at issues of equity and disparities within

the food system.® Each of these dimensions is described in more detail in the sections below.



Ecological and Economic Dimension

A review of the literature in combination with Downs et al.’s framework outlines specific
behaviors that fit into the ecological and economic dimension. Behaviors that are supportive of a
sustainable diet include minimizing grocery store trips, fast-food consumption, ready-made meal
consumption, and eating at restaurants.”'! More sustainable alternatives include having groceries
delivered to the home,”®7°-16 ordering meal kits,'® cooking at home,'?"*” shopping for locally
grown produce and/or other food,*?° shopping at a farmer’s market or participating in a CSA
(Community Supported Agriculture),**-?! growing a vegetable garden or participating in a
community garden,*?2-2* making more foods from scratch,*?” and decreasing food loss and
waste (FLW).?>% While evidence supports these behaviors being more sustainable on average,
the specific contexts and applications make a difference (e.g., locally grown food may or may
not have a smaller GHGES but they do often provide farmers with greater economic benefit and

increase consumer’s access to healthy food).

Human Health Dimension

As the prevalence of overweight and obesity has increased beyond two billion globally,?” another
2 billion individuals remain micronutrient deficient?® and 821 million individuals are
undernourished (habitual insufficient caloric intake).?® Identifying ways to optimize human
health that fit within safe planetary boundaries is imperative both to combat climate change and
meet nutritional needs.® Globally, nations are working to mitigate climate change and maximize
human nutrition by incorporating sustainability into their dietary recommendations. Until

recently, there were no universally agreed upon approaches to measure sustainability of the diet,



limiting comparison of diet sustainability across cultures and geography.3:3° For example, a
recent literature review on measurements of sustainable diets found 30 different components of
sustainable diets evaluated in research studies.®® In 2019, the EAT-Lancet Planetary Health Diet
(PHD) was created to establish a generalizable metric with which to assess diet sustainability in a
manner that simultaneously recognizes the environmental and health impacts of consumption of
various food groups (Figure 1.1).3” Overall, as defined by the PHD, sustainable diets are ones
that are high in vegetables, fruits, whole grains, legumes, nuts and seeds, and include small
amounts of poultry, fish, eggs, and dairy, with little to no added sugar, alcohol, and meat.®” This
metric was developed by experts in the fields of human health, agriculture, political science, and
environmental sustainability to help meet the Sustainable Development Goals and Paris
Agreement, which allows for feeding an estimated 10 billion people globally by 2050.% It was
designed to be a culturally adaptable, win-win diet that is healthy for humans and the
environment with regards to GHGE, nitrogen and phosphorus application, agricultural water use,
biodiversity loss, and cropland use.3® Notwithstanding, some shortcomings of the diet have been
noted; particularly in relation to meeting the nutritional requirements for women of reproductive
age in low-to-middle-income countries (LMICs).3® One proposed solution is to set minimum
intake values for all food group categories.® Another area of criticism is in relation to the
affordability of the PHD. At an average of $2.65 per day, many in LMICs would not be able to
afford the PHD.*® However, for the vast majority of Americans it would be affordable.*® Even
so, many Americans may find the PHD challenging to adopt as it differs from current US dietary

patterns.**



High-income countries like the US can contribute to reducing GHGE by up to 50% of food-
related emissions by changing dietary intake, primarily with regard to animal-sourced food
(ASF) consumption.*? Meat and dairy account for around 15% of global GHGE, thereby
reduction and substitution of ASF (particularly ruminant meat) can precipitate substantial
positive mitigatory change.*>*3 A recent analysis of the US diet by Rose et al. found that one-
fifth of Americans are responsible for 41% of all diet-related GHGE, largely due to greater
consumption of meat and dairy.** These individuals also had a significantly lower Healthy Eating
Index (HEI) score than those in the bottom fifth of GHGE. The HEI is a metric to measure
alignment of dietary consumption to the Dietary Guidelines for Americans (DGA). This study
highlights the large proportion of GHGE that can be eliminated by reductions in ASF
consumption and at the same time make gains in population health. Previous research has also
demonstrated the environmental impact of reducing ASF consumption in high-income countries
towards vegetarian dietary patterns and found a 35% reduction in GHGE, 42% reduction in land
use, 28% reduction in water use, along with population health benefits if omnivores switched to
eating a fully vegetarian diet.*® This is consistent with previous review articles on the topic and
further substantiates recommendations for climate change mitigation through reduction in ASF

consumption.*6:47

In 2019, Wang et al. estimated that 25% of premature deaths could be prevented if Americans
switched to eating the PHD.*® This estimate was developed by calculating the Alternate Healthy
Eating Index (AHEI) score for the PHD and then calculating the AHEI score for Americans
using the Global Burden of Disease data.*® Thus far, Indian, British, and Mexican samples have

all been examined to quantify how their diets compare to the PHD.*%-°! Whereas existing



research has documented that the 2015-2020 DGA fall below recommendations for sustainable
dietary intake based on the PHD,% no research has examined the actual dietary intake of
Americans using the PHD. It is important that the US be evaluated using the PHD as it is the
only international metric of sustainable diets to date and addressing climate change requires

international cooperation.

Socio-Cultural and Political Dimension

The socio-cultural and political dimension of sustainable diets is important to ensure equitable
access to sustainable diets. Over the past 15 years in the US, demand for sustainably produced
foods has been growing.* In a 2017 survey of over 1,000 U.S. adults, 50% stated that it is
important to them that their food is produced in a sustainable manner.>* Just one year later, 60%
of U.S. consumers held this view.*® The driving forces for this increase were concerns over
pesticide use and ensuring an affordable food supply.> While consumer preference for
sustainable diets is growing,>¢ 8 relatively little is known about beliefs regarding sustainable
food systems among traditionally underserved and nutritionally-vulnerable populations in the
U.S. including Black, Hispanic/Latino, rural, and low-income populations.*® Climate change is
often painted as an elitist concern.®® Yet, marginalized populations comprise a significant
proportion of the U.S. population and are more likely to be harmed by unsustainable food
systems through unfair agricultural employment practices, limited food access and security,
higher prevalence of diet-related illnesses, and agriculture-related environmental hazards.®*
Evidence is mounting that suggests Black, Hispanic, and low-income households care just as
much or more that their food is environmentally sustainable than white households and those

with high incomes, highlighted by the growing popularity of the food justice movement, which



aims to address these inequities.>®%? In 2019, the International Food Information Council found
that among a nationally representative sample of Americans, 58% of African Americans and
59% of Hispanic Americans believed that it is important that their food is produced in an
environmentally sustainable way, while only 41% of non-Hispanic white Americans said the
same.®® Larson et al.,>" further found that among a sociodemographically diverse sample of
young adults (25-36 years old), 35% of people with very low household incomes (making less
than $20,000 per year) cared that their food is produced organically, 45% cared that their food is
produced without processing, 42% cared that their food is locally grown, and 46% cared that
their food is not genetically modified. These preferences are comparable to those of individuals
with higher household incomes. It is important to note that although preferences might be similar
between income groups, there are more barriers standing in the way of low-income/marginalized
populations being able to make food choices in line with these preferences due to budget
constraints, food access limitations, etc. Therefore, it is important that we understand not only

consumers preferences but also their behaviors and barriers to sustainable diets.

In addition to equity, socio-cultural factors that drive sustainable diet intake can be understood
through the framework of Social Cognitive Theory. Social Cognitive Theory is a framework for
understanding the determinants of human behavior divided into three categories: personal,
behavioral, and social.®* Having greater sustainable diet values®® and having a lower BMI%® are
personal factors that have been associated with sustainable diet intake. Being more physically
active,%"8 |ess fast-food consumption,®’ less heavy alcohol consumption,® and better overall diet
quality 44576689 are behavioral factors that have been associated with sustainable diet intake.

Food security is one social factor that has been associated with sustainable diet intake.”®



Additionally, socio-demographic factors that have been correlated with greater sustainable diet
intake are obtaining a higher education,®”% being female,** higher income,®® younger age,*

living in urban locations,®® and being African American.*

COVID-19 and Sustainable Diets

In March 2020, the novel coronavirus SARS-CoV-2 (COVID-19) began to spread across the US,
growing into a pandemic that has infected around one hundred million people and killed over a
million.” To help contain the virus, federal and local governments quickly implemented
restrictions on citizens to support social distancing including quarantining at home, closing non-
essential in-person businesses and schools, and restricting social gatherings. As a result, many
lost their jobs or started working from home, there was an upheaval in in-person schooling and
childcare, and many experienced psychological distress.”>"® Consumers' dietary behaviors also
changed rapidly because of sheltering in place, working from home, and social distancing. The
vast majority of research regarding individuals’ COVID-19 pandemic-related dietary changes
has focused on the health implications of such changes.””#* However, changes in consumer

behavior also have implications for sustainable diets.®

Preliminary research has shown that since the COVID-19 pandemic, Americans have been
consuming more fruits, vegetables, sweets, and alcohol.””’® Furthermore, disruption to the meat
supply chain in the US resulted in decreased meat consumption and replaced it with more plant-
based alternatives,’®2 although some data suggests that Americans were cooking more meat at
home.8! These changes have been attributed to factors including a desire to eat more healthfully,

stress eating or eating due to boredom, and changes in the food supply.’®82-8% Americans’ habits



around where they accessed food and how they prepared it changed as people shopped less
frequently in person and did more online shopping and cooked more at home as opposed to
getting fast-food, takeout, or ready-made meals.’®8 Furthermore, in an effort to decrease food
costs and the need to purchase food, some households implemented strategies to conserve food
and decrease food waste.®> Many of these changes are in alignment with sustainable diets.
However, unemployment and food insecurity were at all-time highs, conditions known to be
associated with poorer diet quality and higher GHGE.”%8:87 The COVID-19 pandemic also
disproportionately impacted racial/ethnic minorities along with low-income populations, both in
terms of increased unemployment and food insecurity, as well as in the severity of COVID-19
cases.®>1?° As such, the COVID-19 pandemic may have differentially and inequitably changed

people's sustainable diet preferences with regard to sociodemographic characteristics.

Dissertation Aims and Hypotheses

The long-term goal of this research is to increase sustainable diets among diverse populations of
Americans. The objective of this dissertation is to characterize the ecological, economic, human
health, and socio-cultural and political dimensions of a sustainable diet among socio-
demographically diverse populations in the US before and during the COVID-19 pandemic. Our
central hypothesis is that on average Americans have a substandard human health dimension of a
sustainable diet based on the PHD across populations. We also hypothesize that nutritionally
vulnerable populations will have equal or better ecological, economic, and human health

dimensions of a sustainable diet compared to higher-income and White populations.



The first aim of this dissertation is to describe the human health dimension of sustainable diets
among a large, socioeconomically and racially/ethnically diverse population-based sample of
young adults from a large metropolitan area of the US through application of the PHD. Young
adults hold particular importance since they are at a life stage of increasing independence and are
developing habits that may persist throughout their adult lives.2® Additionally, we identify
personal, behavioral, and socio-environmental correlates of young adults’ sustainable dietary
intake assessed via the PHD. We hypothesize that most young adult participants have
substandard sustainable dietary intake based on the PHD and that sustainable dietary intake will
correlate with other health-promoting behaviors. The knowledge obtained from this study will
provide the first benchmark regarding sustainable dietary intake using the PHD among a U.S.
sample and suggest intervention targets that could promote and reduce barriers to sustainable

food consumption across diverse communities.

The second aim of this dissertation is to identify how recent trends in ecological, economic,
human health, and socio-cultural & political dimensions of a sustainable diet are similar or
different across diverse U.S. subpopulations from 2019 to 2021. We hypothesize that sustainable
diet preferences will have become stronger throughout time and will have strengthened
equivalently or greater for adults from non-White ethnic/racial identification and low-income
households. This knowledge will inform initiatives to support consumer education and
engagement in strengthening the sustainability of the food system, with targeted attention to
subpopulations most in need and potentially accepting of information uptake and

implementation.



The third aim of this dissertation is to describe perceived changes among U.S. adults’ ecological,
economic, human health, and socio-cultural & political dimensions of a sustainable diet within
the food environment one year into the COVID-19 pandemic. We hypothesize that behaviors
will have become, on average, better aligned with sustainable diets during the COVID-19
pandemic compared to before the pandemic. This knowledge will inform initiatives, with
specific attention to demographic groups, to support the continuation of sustainability-promoting
behaviors that increased during the COVID-19 pandemic and target behaviors that have not

changed or have worsened.

This dissertation will provide insight into sustainable diets, particularly among underserved and
nutritionally vulnerable Americans including Black, Hispanic/Latino, rural, and low-income
populations. Study findings will identify how ecological, economic, human health, and socio-
cultural & political dimensions of a sustainable diet varies across subpopulations and how they
have changed across time, including during the COVID-19 pandemic. This knowledge will
inform initiatives to reduce barriers to sustainable dietary intake across diverse communities and
guide the development of innovative policy and programmatic strategies to expand sustainable
food demand and choice. Ultimately, we anticipate that these efforts will culminate in increased
production, purchasing, and consumption of sustainable diets in the US, contributing to

decreases in GHGE and mitigating climate change.
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Macronutrient Caloric
intake (possible intake,

range), g/day kcal/day
Whole grains*
Rice, wheat, corn, and othert 232 (total gains 811
0-60% of energy)
Tubers or starchy vegetables
Potatoes and cassava 50 (0-100) 39
Vegetables
All vegetables 300 (200-600)
Dark green vegetables 100 23
Red and orange vegetables 100 30
Other vegetables 100 25
Fruits
All fruit 200 (100-300) 126
Dairy foods
Whole milk or derivative equivalents 250 (0-500) 153
(eg, cheese)
Protein sources$
Beef and lamb 7 (0-14) 15
Pork 7 (0-14) 15
Chicken and other poultry 29 (0-58) 62
Eggs 13 (0-25) 19
Fish§ 28 (0-100) 40
Legumes
Dry beans, lentils, and peas* 50 (0-100) 172
Soy foods 25 (0-50) 112
Peanuts 25 (0-75) 142
Tree nuts 25 149
Added fats
Palm oil 6-8 (0-6-8) 60
Unsaturated oils9] 40 (20-80) 354
Dairy fats (included in milk) 0 0
Lard or tallow]| 5(0-5) 36
Added sugars
All sweeteners 31(0-31) 120

Figure 1.1 Planetary Health Diet®’

11



Chapter 2 Personal, Behavioral, and Socio-environmental Correlates of Young Adults’
Sustainable Diets

Introduction
In 2015, the Paris Agreement set the goal to limit the global temperature increase to less than
2°C to mitigate the devastating effects of climate change.! Sustainable food systems are essential
to meeting the goal of the Paris Agreement because agriculture is responsible for about 25% of
greenhouse gas emission (GHGE) globally, more than 70% of freshwater use,” 80% of
deforestation,* and is the single largest contributor to biodiversity loss.® A sustainable food
system is one that relies on sustainable diets that provide economic, socio-cultural, and political
wellbeing along with flourishing human and ecological health.® Individuals can support
sustainable food systems by consuming a diet comprised of foods that arise from sustainable

practices.

There is general agreement that diets are more sustainable when high in vegetables, fruits, whole
grains, legumes, nuts and seeds, with only small amounts of poultry, fish, eggs, and dairy, and
with little to no added sugar, alcohol, and meat.®” However, until recently, there were no
internationally generalizable approaches to measure sustainability of the diet, limiting
comparison of diet sustainability across cultures and geography.®¥3° In 2019, the EAT-Lancet
Planetary Health Diet (PHD)*" was created to establish a generalizable metric with which to
assess diet sustainability in a manner that simultaneously recognizes the environmental and

health impacts of consumption of various food groups. The PHD was designed to be a culturally

12



adaptable, win-win diet that is healthy for humans and the environment with regards to GHGE,
nitrogen and phosphorus application, agricultural water use, biodiversity loss, and cropland
use.® Calculated as costing an average of US$2.65 per day in 2011, the PHD is affordable for
the vast majority of US population groups*® and in 2019, Wang et al. estimated that 25% of
premature deaths could be prevented if US populations consumed diets that aligned with the
PHD.*8 Despite the availability of the PHD, few studies have assessed the extent to which
national dietary recommendations and current intake patterns of US populations align with
sustainable diet goals as described by the EAT-Lancet Commission. Blackstone and Conrad®
identified that the 2015-2020 Dietary Guidelines for Americans (DGA) fall below
recommendations for sustainable dietary intake based on the PHD and a recent analysis of US
school lunches served at elementary, middle, and high schools found that these meals were
particularly low in whole grains and vegetables, while high in meat and dairy, when compared to
the PHD.®° These findings suggest that US nutrition programs and actual dietary intake may
likely be substandard with respect to diet sustainability, particularly when measured by the PHD

for young adults.

Further, the factors that support consumption of sustainable diets have not been rigorously
examined. Understanding the personal, behavioral, and socio-environmental correlates of the
PHD would identify subgroups of individuals that are consuming more sustainable diets and
could suggest policy-based, environmental, and educational levers with the potential to move
other groups toward more sustainable intake. A small number of studies have identified that
individuals who consume more sustainable diets have a lower body mass index (BM1),%® engage

in more physical activity,%”%® consume less fast food and alcohol,>”® and overall, have better

13



diet quality.**°"%66% Additionally, some studies show that sustainable diets are more common
among higher socioeconomic status groups including those with higher educational attainment,
higher income, and food security.®>° None of these studies used the PHD as a measure of diet
sustainability; thus, there is a need for future research to standardize the operationalization of

sustainable dietary intake to allow for comparisons across study samples and cross-culturally.

The objective of the current study is to describe diet sustainability among a large,
socioeconomically and racially/ethnically diverse population-based sample of young adults from
a large metropolitan area of the US through application of the PHD. Young adults hold particular
importance since they are at a life stage of increasing independence and are developing habits
that may persist throughout their adult lives.® Additionally, we identify personal, behavioral, and
socio-environmental correlates of young adults’ sustainable dietary intake assessed via the PHD.
We hypothesize that most young adult participants have substandard sustainable dietary intake
based on the PHD and that sustainable dietary intake correlates with other health-promoting
behaviors. The knowledge obtained from this study will provide the first benchmark regarding
sustainable dietary intake using the PHD among a US sample and suggest intervention targets
that could reduce barriers and promote sustainable food consumption across diverse

communities.

Methods
Study Population
The current cross-sectional analysis uses data from the second wave of EAT 2010-2018 (Eating

and Activity over Time), a population-based study designed to understand weight-related health

14



across the life course. EAT 2010 was conducted within the Minneapolis and St. Paul school
districts, which serve socioeconomically and racially/ethnically diverse communities.®® During
the 2009-2010 school year, 20 public middle and high schools agreed to participate in the study.
Within these 20 schools, students from selected health, physical education, and science classes
were invited to participate; 96.3%, (n=2,793) of the students present on the day of data collection
had parental consent and provided written assent to participate. The mean age of participants was
14.4 years (SD=2.0).%° In 2017-2018, a follow-up study of the EAT 2010 participants was
conducted online and via mailed surveys; 2,383 EAT 2010 participants were invited to take part
in the study (410 were lost to follow-up) and 1,568 completed a survey (mean age=22.0 + 2.0
years).%® To account for missing data due to attrition, inverse probability weighting (IPW) was
used.®* The current analysis included only the participants who additionally completed a food
frequency questionnaire (FFQ) and excluded those who reported biologically implausible caloric
intake (consuming < 400 or > 7,000 kcal/day) (n=175).%? Participants with missing values for
covariates (age, gender, income, education, race, and total caloric intake) were also excluded to
ensure comparability among models, resulting in a final sample of 1,308 young adults. See

Figure 2.1 for a flow diagram of the analytic sample.

Assessment of Diet

A semi-quantitative 149-item validated FFQ was administered at the same time as the EAT
survey to assess usual dietary intake in the past year.®® To compare intake to the PHD criteria,
participants’ intake was categorized into one of the 14 PHD food groups (Table 2.1) and
conversion factors reported by Blackstone et al.>? were used to translate from servings per day to

grams per day (1 serving fruit=182 g; 1 serving dark green vegetables=118 g; 1 serving red and

15



orange vegetables=114 g; 1 serving starchy vegetables=134 g; 1 serving other vegetables=140 g;
1 serving whole grains=51 g; 1 serving dairy=149 g; 1 serving meat=31 g; 1 serving poultry=29
g, 1 serving eggs=50 g; 1 serving fish=29 g; 1 serving nuts and seeds=15 g; 1 serving soy=24 g,
and 1 serving legumes=44 g). To apply the PHD, a score of 1 was given for each food group
when average daily intake fell within the following ranges: whole grains (232—-464 g/day), tubers
(50-100 g/day), dairy (250-500 g/day), beef, lamb, and pork (14-28 g/day), chicken and other
poultry (29-58 g/day), eggs (13-25 g/day), fish (28-100 g/day), dry beans, lentils, peas (50-100
g/day), soy (25-50 g/day), peanuts or tree nuts (25-100 g/day), added fat (20-91.8 g/day), and
added sugar (0-31 g/day). A score of 0 was given to those who were outside the PHD with the
exception of vegetables and fruits, which were scored in accordance with Knuppel et al.®® For
vegetables and fruits a score of 1 was given to those who met or exceeded the minimum intake
(>200g/day) and (>100/day), respectively, while a score of 0 was given to those who fell short of

the PHD.%° Minimum intake values used were those suggested by Hanley-Cook et al.®

The PHD was developed to align with daily energy intake of 2,500 kcal/day to account for
various isocaloric dietary scenarios. To standardize the application of the PHD to the total caloric
intake of participants, their intake in grams was scaled to 2,500 kcal/day. A sensitivity analysis
(Tables 2.2-2.4) was conducted by weighting the PHD to align with a 1,500 kcal/day intake and
2,000 kcal/day intake creating ideal intake goals for three ranges: <1,500 kcal/day, 1,500-2,500
kcal/day, and >2,500 kcal/day. There was no significant difference between the sensitivity
analysis and the primary analysis; therefore, the primary analysis was used. An overall PHD
score was created by summing points for achieving optimal intake in each of 14 food categories

derived from the FFQ, resulting in an index with possible scores ranging from 0 to 14.%°
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Furthermore, percent difference of participant intake from the PHD for each of the food
categories was calculated by subtracting the midpoint of the suggested PHD caloric range from

the observed participant intake weighted by that participant’s ideal intake range.®

Assessment of Personal, Behavioral, and Socio-environmental Variables

The EAT 2010-2018 survey was developed to integrate an ecological perspective with Social
Cognitive Theory. Personal, behavioral, and socio-environmental variables (see Table 2.5) for
this analysis were identified based on Social Cognitive Theory and on our existing understanding
of predictors that influence sustainable diet intake within each of the Social Cognitive Theory
domains.®* To promote ease of interpretation all variables were standardized to a mean of zero

and standard deviation of one.

Sociodemographic Characteristics

Ethnicity/race was determined by asking “Do you think of yourself as White, Black or African
American, Hispanic or Latino, Asian American, American Indian or Native American, or Other.”
Socioeconomic status was classified using participants’ highest level of parental education along
with eligibility for public assistance, free or reduced-price school lunches, and parental
employment status. Gender, educational attainment, birth year, and student status were self-

reported.*°

Statistical Analysis
Descriptive statistics were used to examine PHD scores (overall and for each food group) across

participant characteristics, including age, gender, ethnicity/race, educational attainment, SES,
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student status, and total energy intake. The author's calculated means and standard deviations of
PHD scores, the percent of participants achieving the PHD goals, percent below the PHD goal,
and percent exceeding the PHD goal. The differences in mean PHD composite score across
sociodemographic groups (gender, ethnicity/race, educational attainment, and socioeconomic
status) were compared using ANOVA. Linear regression models were then constructed to allow
for separately examining each personal, behavioral, and socio-environmental factor of interest as
a predictor of PHD composite score. Crude models were first constructed and then further
adjusted for potential confounders, including ethnicity/race, educational attainment, gender, age,
SES, and total energy intake. Inverse probability weighting was used to account for missing data
due to attrition.®* A p-value of <.05 was used to indicate statistical significance. Statistical

analyses were carried out in SAS version 9.4.

Results

The weighted descriptive characteristics of the study sample in 2018 are presented in Table 2.6.
The mean age of study participants was 22.1 (SD = 2.0) and just under half (41.8%) were
enrolled in college. Over half of participants (59.8%) were of low or low-middle socioeconomic

status.

Figure 2.2 shows the average intake of participants for each food group compared to ideal PHD
intake. Overall, participants were close to meeting PHD recommendations for potatoes (percent
difference from the PHD = 3.9%), dairy (7.7%), and poultry (8.6%). However, on average,

participants over-consumed meat (148.5%), eggs (70.0%), and added sugar (83.2%), and under-

consumed whole grains (-54.8%), fish (-94.7%), legumes (-121.5%), soy (-146.0%), and nuts (-
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175.2%). The mean scaled intake of meat is high at 47.4 (SD = 32.6) g/day with more than 71%
of participants consuming above the PHD recommendations. In comparison, the mean scaled

intake of fish was 10.0 (SD = 12.8) g/day, and mean scaled intakes of plant-based proteins were
12.2 (SD = 20.4) g/day for legumes, 3.9 (SD = 11.9) g/day for soy, and 3.3 (SD = 7.2) g/day for
nuts, with more than 90% of participants having intakes that were below PHD recommendations

across all four categories (Table 2.7).

Participants’ overall PHD score was 4.1 on average (SD = 1.4), on a scale of 0 to 14 possible,
with 14 being the most sustainable (Table 2.8). Participants of low socioeconomic status had
significantly lower overall PHD scores (4.1 (SD = 1.4)) than those of high socioeconomic status
(4.5 (SD = 1.2)). Likewise, those with only some high school education had significantly lower
overall PHD scores (3.9 (SD = 1.5)) than those with a bachelor’s, graduate, or professional

degree (4.3 (SD = 1.4)).

Participants’ overall adjusted PHD scores were most strongly associated with standardized
(mean=0, SD=1) scores indicating higher availability of healthy food at home (§ = 0.24, P value
< 0.001) and less frequent fast-food consumption (f = -0.26, P value < 0.001) (Table 2.9). Other
personal characteristics associated with the PHD score were greater self-efficacy for cooking (j3
=0.16, P value < 0.001), self-esteem ( = 0.10, P value = 0.009), and overall body satisfaction (3
=0.12, P value = 0.008). Increased hours of physical activity per week (f = 0.15, P value =
0.0002) and number of lifestyle weight management behaviors performed last year (3 =0.11, P
value < 0.0001) were behavioral characteristics associated with more sustainable dietary intake.

Meanwhile, less frequently eating at a restaurant (§ = -0.25, P value < 0.0001), and fewer hours
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of screen time (B =-0.16, P value < 0.0001) were associated with sustainable dietary intake.
Finally, participants reporting greater parental encouragement of healthy eating (3 =0.15, P
value = 0.0002) experienced higher overall PHD scores on average, while participants

experiencing food insecurity had moderately lower PHD scores ( =-0.09, P value = 0.02).

Discussion

The objective of the current study was to describe intake of sustainable diets among a large,
socioeconomically and ethnically/racially diverse sample of US young adults through application
of the PHD. Additionally, we identified personal, behavioral, and socio-environmental correlates
of young adults’ sustainable dietary intake assessed via the PHD. Overall, as hypothesized,
young adults participating in EAT 2018 were not consuming diets that aligned with PHD
recommendations. While most young adults met the PHD recommended intakes for fruits,
vegetables, and added fats, the majority under-consumed whole grains, plant-based proteins, and
fish, and overconsumed meat and added sugar. Young adults of high socioeconomic status and
those with higher educational attainment consumed diets more aligned with PHD
recommendations than their peers. Furthermore, the strongest correlates of meeting the PHD
recommendations were greater healthy food availability at home and less frequently consuming

food from fast-food restaurants.

Study findings from this US cohort are consistent with dietary patterns observed in other high-
income countries (HICs) and contrast with patterns observed in low-to-middle-income countries
(LMICs) with regards to meat and whole-grain consumption. For example, prior research in the

United Kingdom (UK) has shown relatively few individuals meet the PHD recommendations for
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whole grains (36.1%) and most met (66.6%) or exceeded (33.4%) the recommendations for
meat.>° In India, consumption expenditures, in kcal/day, for urban and rural populations
respectively, show that the PHD recommendations were exceeded for whole grains 1029
kcal/day and 1275 kcal/day and fell short of meeting recommendations for meat 3 kcal/day and 5
kcal/day, fish 8 kcal/day and 9 kcal/day, and eggs 6 kcal/day and 10 kcal/day.*® A primary
difference between the study conducted in India and the studies in the US and UK are the
discrepancies in animal-source food consumption and whole grains. In the US and UK, the PHD
recommendations are widely met or exceeded for animal-sourced foods while in India they fall
short of meeting them. Conversely, in India, the PHD recommendation is exceeded for whole
grains while in the US and UK they fall short of meeting it. These patterns mirror common
dietary patterns among LMICs and HICs globally, which necessitates a shift in consumption in
order to meet sustainability goals.®* In LMICs meeting sustainability goals requires a higher
intake of animal-based protein to replace some of the calories they are getting from whole grains
while HICs need to reduce meat consumption and supplement it with a greater intake of whole

grains and plant-based protein.

In HICs like the US, reducing meat consumption and increasing intake of plant-based sources of
protein provides a clear path for making gains in the sustainability of dietary intake. Such a
change would also be economically advantageous for consumers. For example, according to the
US Bureau of Labor Statistics, the market value of ground beef in September 2022 is
$4.86/pound (Ib.) compared to beans’ $1.68/1b., which translates to a per-serving cost of $1.22
and $0.21 respectively.® Despite the high cost of beef compared to other protein sources, in the

current study, young adults with the lowest SES consumed the most meat (beef, lamb, and pork)

21



in comparison to higher SES groups. This pattern is often observed within HICs.% One reason
that individuals from lower SES households may consume more meat, and thus have lower
overall PHD scores, is more frequent fast-food consumption (e.g., burgers). Among young adults
in the EAT 2010-2018 study, fast food consumption was one of the strongest correlates of lower
diet sustainability. A recent study demonstrated the positive association between income and
processed meat consumption; furthermore, it showed an additive interaction between income,
neighborhood density of fast-food outlets and the outcome of interest, processed meat
consumption.®” One innovative intervention strategy to improve the sustainability of low SES
individuals’ diets is encouraging fast food restaurants to showcase plant-based proteins,
particularly ones that keep costs low. However, it is important to note that most popular brands
have not been shown to be nutritionally superior to meat.®® In 2021, seven fast-food restaurants
(Burger King, Chipotle, Starbucks, KFC, Panera Bread, Pizza Hut, and Taco Bell) were
recognized for leading the way in plant-based protein alternatives in alignment with their
corporate commitments to reducing meat consumption.®® The increased visibility of plant-based
proteins by familiar, restaurants may even also encourage individuals to purchase and prepare

more meat alternatives at home.

Beyond shifts towards plant-based protein in the fast food industry, fiscal policies known to alter
the healthfulness of diets would likely also positively impact consumers’ diet sustainability.
For example, the World Health Organization (WHO) recommends at least a 20% tax on sugar-
sweetened beverages (SSBs) and other unhealthy foods to be coupled with comparable subsidies

on nutrient-dense foods like fruit, vegetables, whole grains, legumes, and nuts as a method to

shift consumption patterns, especially among low-income groups.®* A case study can be found
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in Mexico, back in 2013 the government levied a 10% SSB tax that reduced consumption by
almost 10%.%%? Low-income consumers are most likely to be affected by this type of regressive
tax; however, the high elasticity of SSB taxes means that lower-income households may see
some of the largest declines in SSB purchasing and potentially corresponding gains in diet-
related health improvements.% In contrast to this approach, the US currently subsidizes
commaodity crops, like corn and soy, that are frequently used to produce unhealthy foods, many

of which are a source of added sugar.1%*

Another important component to help people in the US consume more sustainable diets is
ensuring that the Dietary Guidelines for Americans (DGA) consider the shared goals of
improving physical and environmental health. This is particularly important as a growing
number of people are turning to the DGA for nutritional advice.®° Notably, the 2015-2020
Dietary Guidelines Advisory Committee recommended that sustainability be considered as part
of the DGA, but this recommendation was removed from the final guidelines as it was deemed
beyond the scope of the Committee’s charge.?® The most recent iteration of the DGA, 2020-
2025, did not revisit the topic and currently,'% the DGA allows for a much higher consumption

of meat, refined grains, and discretionary calories than does the PHD.2

While this study had multiple strengths including a large population-based sample and
socioeconomically and racially/ethnically diverse participants, an important limitation was the
brief assessment of plant-based proteins on the FFQ. This may have led to an underestimation of
participants' soy intake, resulting in lower overall PHD scores. Future research focused on

assessing sustainable diets should ensure that their measures of dietary intake more
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comprehensively capture plant-based protein consumption. Participants were also only drawn
from one area in the US, thereby geographically limiting study findings generalizability.
Participants may have also over-reported behaviors or characteristics they perceived as socially
acceptable and under-reported behaviors or characteristics they perceived as socially
unacceptable. This would have the effect of attenuating the correlations of personal, behavioral,

and socio-environmental characteristics with the PHD.

The majority of young adults participating in the EAT 2010-2018 study had substandard
sustainable dietary intake based on the PHD. This was particularly true for individuals of lower
socioeconomic status and educational attainment. Most young adults consumed high amounts of
meat, a dietary behavior that is especially harmful to the environment. Reducing meat
consumption, especially by substituting plant-based proteins, is an important target for
intervention among US young adults. Policy and environmental changes known to improve diet
healthfulness, such as taxing SSBs and other unhealthy foods, subsidizing nutrient-dense foods,
fast food restaurants committing to reducing meat consumption, and including sustainability into
the DGA hold promising potential for shifting diets towards more environmentally sustainable

choices.
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Participants who completed both
the FFQ and Survey in 2018 n=1,568

Participants with biologically implausible caloric intake were excluded (n=175). Eating less than 400 or
more than 7,000 kcal/day. Sample size that was used in the descriptive analysis (table 1 and 2) N=1,349

Participants with missing values for covariates SES (29), education (8), and race (4) in
the regression analysis were excluded (n=41) to ensure comparability among models
(n=1,308).

Furthermore, exposures of interest with missing values were excluded in their
respective models.

Personal Variables: Cooking skills (n=1,302); Stress & stress management (n=1,283);
BMI (n=1,286); Depression (n=1,306); Self-esteem (n=1,306); Overall body image
(n=1,296)

Behavioral Variables: Mindful eating (n=1,299); Fast-food consumption (n=1,299);
Eating at a restaurant {n=1,300); Physical activity (n=1,306); Screen time (n=1,300);
average sleep per day (n=1,231); lifestyle weight management (n=1,295); unhealthy

weight control (n=1,286)

Social Variables: Healthy home food availability (n=1304); Parental encouragement of
healthy eating (n=1,292); Food Insecurity (n=1,293); Support for health eating and
physical activity at work (n=899}

Figure 2.1 Sample Size Flow Chart
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Table 2.1 Planetary Health Diet

Dietary Component

Food Item based on the FFQ

1 | Whole Grains Brown rice, whole wheat, brown bread, etc.

2 | Potatoes and Cassava Potatoes and french fries

3 | Vegetables Broccoli, kale, mustard greens, chard, spinach, romaine lettuce,
leaf lettuce, bok choy, tomatoes, carrots, yams or sweet
potatoes, dark orange winter squash, string beans, cauliflower,
cabbage or coleslaw, brussels sprouts, corn, mixed or stir-fry
vegetables, eggplant, zucchini or other squash, iceberg or head
lettuce, celery, peppers, onions, mushrooms, radish, jicama, hot
peppers, asparagus, beets, kimchee, cucumber, bamboo shoots,
seaweed, okra, scallions, peapods

4 | Fruits Raisins or grapes, prunes or dried plums, prune juice, bananas,
cantaloupe, fresh apples or pears, apple juice or cider, oranges,
orange juice, grapefruit or grapefruit juice, other fruit juices,
strawberries, blueberries, peaches or plums, apricots, cherries,
melon, applesauce, papaya, mango, rhubarb, mixed dried fruit,
figs, dates, fruit cocktail, pineapple, pomegranate, rhubarb,
watermelon, dried cranberries, plantain, kiwi, raspberries, dried
apple

5 | Dairy Foods Milk, yogurt, cheese, etc.

6 | Beef, Lamb, and Pork | Hamburger, pork, hotdog, bacon, bologna, etc.

7 | Chicken and other Chicken and turkey

poultry

8 | Eggs Eggs

9 | Fish Tuna, dark fish, shrimp, lobster, scallops, other fish

10 | Dry beans, lentils, and | Beans, peas, hummus

peas

11 | Soy Tofu, soy milk

12 | Tree Nuts & Seeds All nuts and seeds from FFQ

13 | Added Fat Entire FFQ totals

14 | Added Sweeteners Entire FFQ totals
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Table 2.2 Planetary Health Diet for Project EAT 2018 Participants: Sensitivity Analysis

Dietary component Planetary Health Diet Intake Goals in Observed | % Achieving | % Below | % Above
Grams/Day by Energy Intake Intake in PHD PHD PHD
<1,500 1,500-2,500 >2,500 g/day
kcal/day kcal/day kcal/day (Mean (SD))
Whole grains 139-278 186-371 232-464 | 115.6 (124.2) 12.3 85.3 2.4
Potatoes 30-60 40-80 50-100 46.6 (64.9) 15.6 68.9 15.5
Vegetables >120 >160 >200 359.9 (447.4) 65.5 34.5 N/A
Fruits >60 >80 >100 433.4 (612.4) 87.7 12.4 N/A
Dairy 150-300 200-400 250-500 | 238.3 (277.6) 24.2 60.8 15.0
Beef, lamb, pork 8-17 11-22 14-28 41.1 (43.8) 22.5 11.6 65.9
Chicken & other poultry 17-35 23-46 29-58 26.4 (31.6) 25.2 61.3 13.5
Eggs 8-15 10-20 13-25 23.4 (38.0) 15.6 46.4 38.0
Fish 17-60 22-80 28-100 9.7 (18.5) 8.3 90.7 1.0
Beans, lentils, peas 30-60 40-80 50-100 10.9 (22.8) 3.3 95.1 1.6
Soy 15-30 20-40 25-50 3.2(9.3) 3.0 96.3 0.7
Nuts 15-60 20-80 25-100 3.1(10.7) 15 98.3 0.2
Added Fats
Added fat 12-55.1 16-73.4 20-91.8 55.2 (39.4) 79.6 3.7 16.7
Added Sugars
Added sweetener <19 <25 <31 66.8 (65.3) 18.7 N/A 81.3

27




Table 2.3 Planetary Health Diet Scores by Sociodemographic Characteristics: Sensitivity

Analysis
Planetary P-Value
Health Diet
Score
(Mean (SD))

Gender 0.04
Male 3.7 (1.5)?
Female 3.9 (1.3)°
Other 4.0 (1.5)®

Ethnicity/race 0.01
White 3.8 (1.2)®
Black or African American 3.7 (.78
Hispanic or Latino 4.0 (1.5)®
Asian American 3.7 (L.3)®
American Indian or Native American 3.6 (1.3)®
Mixed or other 4.1 (1.3)°

Educational Attainment 0.08
Some high school 3.6 (1.5)?
High school graduate or GED 3.7 (1.5
Some college 3.8 (1.3)?
Associate degree, vocational, technical, or trade 4.0 (1.3)2
Bachelor’s, graduate, or professional degree 3.9 (1.3

Socioeconomic Status 0.02
Low 3.7 (1.4)?
Low-middle 3.9 (1.4)®
Middle 3.8 (L4)*
Upper-middle 3.9 (1.3)®
High 4.1(1.2)°

Note: Means with common superscript letters do not differ at p<.05.
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Table 2.4 Associations between Personal, Behavioral, and Socio-environmental

Characteristics' and Planetary Health Diet Score: Sensitivity Analysis

Characteristics B (SE) P-value
Personal

BMI (kg/m?) -0.007 (0.04) 0.85
Cooking skills 0.20 (0.04) <0.001
Depressive symptoms -0.06 (0.04) 0.10
Unmanaged stress -0.08 (0.04) 0.03
Self-esteem 0.12 (0.04) 0.002
Overall body satisfaction 0.06 (0.04) 0.13
Behavioral

Mindful eating 0.12 (0.04) 0.001
Monthly frequency of fast-food consumption -0.22 (0.04) <0.001
Monthly frequency of eating at a restaurant -0.20 (0.04) <0.001
Hours of physical activity per week 0.19 (0.04) <0.001
Alcohol consumption grams per day -0.009 (0.04) 0.81
Hours of screen time per week -0.15 (0.04) <0.001
Hours of sleep per day -0.03 (0.04) 0.37
Number of lifestyle weight management 0.11 (0.02) <0.001
behaviors performed last year

Number of unhealthy weight control behaviors 0.03 (0.03) 0.23
performed last year

Socio-environmental

Home healthy food availability 0.26 (0.04) <0.001
Parental encouragement of healthy eating 0.19 (0.04) <0.001
Support for healthy eating and physical activity 0.07 (0.04) 0.12
at work

Food Insecure -0.08 (0.04) 0.03

personal, behavioral, and socio-environmental predictors have been standardized to mean = 0,

SD =1 to allow for comparison of estimates across models.

2Models adjusted for ethnicity/race, educational attainment, gender, age, SES, and total energy

intake
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Table 2.5 Assessment of Personal, Behavioral, and Socio-environmental Factors

Variables

‘ Definition

Personal

Body Mass Index

Self-reported weight and height (kg/m?)®

Cooking self-efficacy

Including asking about people’s confidence doing 5 activities: planning meals, following a recipe, preparing a meal from items on hand, using
basic cooking techniques, and staying within a food budget, with a range of 5-25%7

Depressive symptoms

Including feeling too tired to do things; having trouble going to sleep or staying asleep; feeling unhappy, sad, or depressed; feeling hopeless about
the future; feeling nervous or tense; worrying too much about things, with a range of 6 to 18%°

Unmanaged stress

The average level of stress in the past month divided by ability to manage stress in the past month with a range of 0.1-101%

Self-esteem

Six items from the Rosenberg Self-esteem Scale, including | am satisfied with myself; | have a number of good qualities; at times | think that | am
no good at all; able to do most things as well as most other people; wish | could have more respect for myself; and | certainly feel useless at times
with a range of 10-24%

Body satisfaction

Satisfaction with your height, weight, body shape, waist, hips, thighs, stomach, face, body build, shoulders, muscles, chest, and overall body fat
with a range of 13-651%°

Behavioral

Mindful eating

Including eating so quickly that I don’t taste what I’m eating; snacking without noticing that I am eating; taking a moment to appreciate the colors
and smells of my food,; tasting every bite of food that | eat with a range of 4-16110

Fast-food intake

Number of times you ate fast food (including burger, Mexican, fried chicken, pizza, and Asian) over the past month with a range of 0-140%

Eating at a restaurant

Number of times you ate at a restaurant (including all fast-food plus sit-down restaurants) over the past month with a range 0-168%

Physical activity

Hours per week engaging in moderate to vigorous activity, ranging from 0-16%

Alcohol consumption

Derived from the FFQ in grams per day

Screen time Average hours of recreational screen time (for example, television, computer, social media, video games, smartphone, or tablet) per week with a
range of 7-42 accounting for weekdays and weekends®
Sleep hours Average hours per day derived from asking when do you usually go to bed and get out of bed*

Lifestyle weight
management behaviors

Number of lifestyle weight management behaviors performed last year including exercise, eating fruits and vegetables, eating less high-fat foods,
eating less sweets, drinking less soda pop, drinking more water, watching portion sizes, and other!!*

Unhealthy weight control
behaviors

Number of unhealthy weight control behaviors performed last year including fasted, eating very little food, taking diet pills, vomiting, using
laxatives, taking diuretics, using food substitutes, skipping meals, and smoking cigarettes!

Socio-environmental

Home healthy food
availability

Three items were used to assess whether the following were available at home (“Please think about the apartment, house, dorm room, or other
space where you lived for the majority of the time for the past year”): fruits and vegetables were available, vegetables are part of the dinner meal,
and whole wheat bread is available with a range of 3-12.%° Response options were Never, Sometimes, Usually, and Always.

Parental encouragement of
healthy eating

Mother(father) encourages me to eat healthy foods with a range of 4-16%12

Support for healthy eating
and PA at work

Five items were used to assess whether participants could easily be physically active at or around their workplace, coworkers think it is important
to be physically active, coworkers care about eating healthy food, easy to buy healthy food at or around the workplace, and employees rarely bring
high-calorie foods with a range of 5-20%3

Household food security

Two items from the US Household Food Security Survey Module: 1) “In the past 12 months did you ever eat less than you felt you should
because there wasn’t enough money for food?”” and 2) “In the past 12 months were you ever hungry but didn’t eat because there was not enough
money for food?”. Response options were Yyes, no, and I don’t know. If the participant said yes to both household food security questions they
were determined to be food insecure.®
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Table 2.6 Sociodemographic Characteristics of Project EAT 2018 Participants (n=1,349)

Mean (SD) or %
Age (years) 22.1 (2.0)
Gender
Male 46.2
Female 53.2
Other 0.6
Ethnicity/race
White 20.8
Black or African American 26.5
Hispanic or Latino 17.1
Asian American 20.6
American Indian or Native American 3.6
Mixed or other 115
Educational Attainment
Some high school 5.3
High school graduate or GED 29.2
Some college 39.3
Associate degree, vocational, technical, or trade 114
Bachelor’s, graduate, or professional degree 14.8
Socioeconomic Status
Low 37.4
Low-middle 22.4
Middle 18.2
Upper-middle 13.8
High 8.3
Student Status
Not a student 55.0
Student in high school 3.2
Student at a community or technical college 18.9
Student at a four-year college 20.7
Graduate student 2.2
Total Caloric Intake
<1,500 kcal/day 37.0
1,500-2,500 kcal/day 32.3
>2,500kcal/day 30.8
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Table 2.7 Planetary Health Diet for Project EAT 2018 Participants

Dietary component Planetary Health Observed Intake in g/day % Achieving | % Below %
Diet Intake Intake in g/day scaled to 2,500 PHD PHD Above
Goals in (Mean (SD)) Kcal/day PHD
Grams/Day
Whole grains 232-464 115.6 (124.2) 132.2 (112.0) 10.5 87.7 1.8
Potatoes 50-100 46.6 (64.9) 52.0 (50.9) 28.5 59.1 124
Vegetables >200 359.9 (447.4) 412.3 (375.0) 69.7 30.3 N/A
Fruits >100 433.4 (612.4) 483.4 (448.9) 89.8 10.2 N/A
Dairy 250-500 238.3 (277.6) 270.1 (229.1) 28.8 58.6 12.6
Beef, lamb, pork 14-28 41.1 (43.8) 47.4 (32.6) 17.8 10.5 71.7
Chicken & other poultry 29-58 26.4 (31.6) 31.6 (27.9) 27.8 58.9 13.3
Eggs 13-25 23.4 (38.0) 27.0 (34.8) 21.1 42.9 36.0
Fish 28-100 9.7 (18.5) 10.0 (12.8) 8.6 914 0.0
Beans, lentils, peas 50-100 10.9 (22.8) 12.2 (20.4) 3.8 95.3 0.9
Soy 25-50 3.2(9.3) 3.9 (11.9) 2.8 96.3 0.9
Nuts 25-100 3.1(10.7) 3.3(7.2) 1.2 98.6 0.2
Added Fats
Added fat 20-91.8 55.2 (39.4) 62.7 (18.2) 94.3 0.9 4.8
Added Sugars
Added sweetener <31 66.8 (65.3) 75.2 (48.3) 12.2 N/A 87.8
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Table 2.8 Planetary Health Diet Scores by Sociodemographic Characteristics

Planetary Health Diet P-Value
Score (Mean (SD))
Gender 0.07
Male 4.1 (1.5)2
Female 4.2 (1.3)2
Other 4.2 (1.0
Ethnicity/race 0.01
White 4.3 (1.2
Black or African American 4.0 (1.7)2
Hispanic or Latino 4.3 (1.4)°
Asian American 4.0 (1.2)
American Indian or Native American 4.2 (1.4)2
Mixed or other 4.3 (1.4)°
Educational Attainment 0.007
Some high school 3.9 (1.5)®
High school graduate or GED 4.0 (1.4)2
Some college 4.2 (1.4)°
Associate degree, vocational, technical, or trade 4.3 (1.4)®
Bachelor’s, graduate, or professional degree 4.3 (1.4)®
Socioeconomic Status 0.03
Low 4.1 (1.4)2
Low-middle 4.1 (1.4)®
Middle 4.1 (1.5)®
Upper-middle 4.2 (1.1)®
High 4.5 (1.2)°

Note: Means with common superscript letters do not differ at p<.05.
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Table 2.9 Associations between Personal, Behavioral, and Socio-environmental

Characteristics! and Planetary Health Diet Score

Characteristics B (SE) P-value
Personal

BMI (kg/m?) 0.01 (0.04) 0.70
Cooking skills 0.16 (0.04) <0.0001
Depressive symptoms -0.05 (0.04) 0.20
Unmanaged stress -0.07 (0.04) 0.08
Self-esteem 0.10 (0.04) 0.009
Overall body satisfaction 0.12 (0.04) 0.008
Behavioral

Mindful eating 0.06 (0.04) 0.15
Monthly frequency of fast-food consumption -0.26 (0.04) <0.0001
Monthly frequency of eating at a restaurant -0.25 (0.04) <0.0001
Hours of physical activity per week 0.15 (0.04) 0.0002
Alcohol consumption grams per day -0.02 (0.04) 0.56
Hours of screen time per week -0.16 (0.04) <0.0001
Hours of sleep per day -0.05 (0.04) 0.20
Number of lifestyle weight management 0.11 (0.02) <0.0001
behaviors performed last year

Number of unhealthy weight control behaviors 0.02 (0.03) 0.34
performed last year

Socio-environmental

Home healthy food availability 0.24 (0.04) <0.0001
Parental encouragement of healthy eating 0.15 (0.04) 0.0002
Support for healthy eating and physical activity 0.05 (0.05) 0.28
at work

Food Insecure -0.09 (0.04) 0.02

personal, behavioral, and socio-environmental predictors have been standardized to mean = 0,

SD =1 to allow for comparison of estimates across models.

2Models adjusted for ethnicity/race, educational attainment, gender, age, SES, and total energy

intake
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Chapter 3 Secular Trends in American’s Ecological, Economic, Human Health and Socio-
Cultural & Political Dimensions of a Sustainable Diet: 2019 and 2021

Introduction
The US is the second highest producer of greenhouse gas emissions (GHGE) globally.1* In
2021, in order to help mitigate climate change and meet the Paris Climate Agreement, it set the
goal to cut its emissions in half by 2030 with a long-term target of having net-zero emissions by
2050.11>116 In the US, 11% of GHGE are attributable to the agriculture sector; therefore, finding
ways to reduce food system emissions is integral to reaching a zero-emissions economy.*’
Creating a sustainable food system is a promising pathway for reducing GHGE in the agriculture
sector.3” A sustainable food system is one that relies on sustainable diets that provide economic,
socio-cultural, and political wellbeing along with flourishing human and ecological health.®
However, wide-scale consumer demand for sustainable diets is critical to support a sustainable

food system supply chain.3¢18

The demand for eating sustainably produced foods has grown over the past 15 years in the US.%
In a 2017 survey of over 1,000 U.S. adults, 50% stated that it is important to them that their food
is produced in a sustainable manner.>* In 2018, 60% of U.S. consumers held this view.> The
driving forces for this increase were concerns over pesticide use and ensuring an affordable food
supply.>® While consumer preference for sustainable diets is growing,>®-°8 relatively little is
known about beliefs about sustainable food systems among traditionally underserved and

nutritionally-vulnerable populations in the U.S. including Black, Hispanic/Latino, rural, and low-
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income populations.®® Climate change is often painted as an elitist concern.®® Yet, marginalized
populations are more likely to be harmed by unsustainable food systems through unfair
agricultural employment practices, limited food access and security, higher prevalence of diet-
related illnesses, agriculture-related environmental hazards, and climate change.®* With the
growing popularity of the food justice movement, which aims to address these inequities,®?
evidence is mounting that Black, Hispanic, and low-income households care just as much or
more than White households and those with a high income that their food is environmentally
sustainable.®® In 2019, the International Food Information Council found that among a nationally
representative sample of Americans, 58% of African Americans and 59% of Hispanic Americans
believed that it is important that their food is produced in an environmentally sustainable way,
while only 41% of non-Hispanic White Americans said the same.®® Further, Larson et al.,>’
found that among a sociodemographically diverse sample of young adults (25-36 years old), 35%
of people with very low household incomes (making less than $20,000 per year) care that their
food is produced organically, 45% care that their food is produced without processing, 42% care
that their food is locally grown, and 46% care that their food is not genetically modified. These
preferences are comparable to those of individuals with higher household incomes. It should be
noted that consumer preferences do not always manifest into purchases for a variety of reasons,
some of which are competing financial demands, food availability and access, along with time

constraints.

Furthermore, the past two years have been punctuated by the onset of the COVID-19 pandemic

in March 2020. The pandemic killed over a million Americans, resulted in economic hardship for

the country marked by record-high unemployment and food insecurity and created supply chain
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disruptions with food shortages and subsequent price increases.’*"¢8:11° The pandemic also
changed the way consumers interacted with the food environment overnight. Consumers ate
more at home, shopped less in person, were more attentive to reducing food waste, and expressed
desires to eat more healthfully, but contrarily reported consuming more sweets.’880:8285 The
pandemic also disproportionately impacted racial/ethnic minorities along with low-income
populations, in terms of increased unemployment, food insecurity, and severity of COVID-19
cases.”120 As such, the COVID-19 pandemic may have differentially and inequitably changed
peoples’ sustainable diet preferences, possibly due to tighter food budges and a lack of access to

food sources.

The aim of this study is to identify how recent trends in ecological, economic, human health, and
socio-cultural & political dimensions of a sustainable diet changed across diverse US
subpopulations from 2019 to 2021. We hypothesize that sustainable diets have become stronger
throughout this time and have strengthened equivalently or greater for adults from non-White
ethnic/racial identification and low-income households. This knowledge will inform initiatives to
support consumer education and engagement in strengthening the sustainability of the food

system, with specific attention to subpopulations.

Methods

Study Population:

Repeated, cross-sectional data from the annual International Food Information Council (IFIC)
2019, 2020, and 2021 Food and Health Surveys were used. Each year, more than 1,000 US

residents aged 18 to 80 completed the Food and Health Survey, which was administered online
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by Greenwald Research (formerly Greenwald & Associates) via Dynata’s consumer panel.
Dynata’s American consumer panel, the sampling frame for the Food and Health Survey, is
recruited through social media platforms, mobile apps, and website advertisements, and consists
of 14 million Americans: 65% female, 47% have an associate degree or higher, and 52% have an
annual income > $50,000.1%* Respondents received a small financial incentive for participating in
Dynata panels. The consumer panel is stratified by sociodemographic variables and then
randomly sampled within those strata to make sure that the final sample is nationally
representative with respect to age, education, gender, race/ethnicity, and region based on the
most recent Current Population Survey from the Census Bureau.528%122 The study was exempt

from Institutional Review Board oversight as all information collected was deidentified.

Study Measures:

Sustainable diets were assessed using the four dimensions of a sustainable diet: ecological,
economic, human health, and socio-cultural and political, which was created by Downs et al.
The framework builds upon the food environment literature and was the first to formally include
sustainability parameters into the food environment framework. It conceptualizes the ecological
dimension as supporting sustainable agriculture, the economic dimension as promoting fair
accessible food, the human health dimension as the flourishing of human health through

nutrition, and the socio-cultural and political dimension as equitable food systems.®

Ecological, Economic, and Human Health Dimensions

The ecological dimension was assessed by asking “How much of an impact does environmental

sustainability have on your decision to buy foods and beverages?®38%122 The economic
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dimension was assessed by asking “How much of an impact does price have on your decision to
buy foods and beverages?” The human health dimension was assessed by asking “How much of
an impact does healthfulness have on your decision to buy foods and beverages?” Response

options for these three questions were on a 5-point Likert scale ranging from no impact to a great

impact and were asked in 2019, 2020, and 2021.

Additionally, the ecological, economic, and human health dimensions were examined jointly due
to the interrelated nature of these items across dimensions. Some of the practices within these
dimensions are hard for consumers to independently identify; therefore, food labels such as
organic, raised without antibiotics, no added hormones or steroids, etc. are used by consumers to
guide purchasing decisions.? To assess consumers' use of such labels they were asked “Which
of the following if any, do you do on a regular basis (that is, most times when you shop for foods
and beverages)? Buy foods and beverages because they are advertised on the label as 1) raised
without antibiotics, 2) no added hormones or steroids, 3) locally sourced, or 4) organic”.5380122
Participants could select as many as applied. It is important to note that benefits from locally
grown food primarily occur from financial benefits to the farmer and greater access to the

consumer rather than decreased GHGE. This question was asked in 2019, 2020, and 2021.

Socio-Cultural and Political Dimension

The socio-cultural and political dimension was evaluated by examining differences across the
other three dimensions with respect to race/ethnicity, household income, education, geographic
location, age, and gender, thus enabling us to determine if disparities exist. Race/ethnicity was
determined by asking, “Which of the following best describes(s) your race or ethnicity (select all

that apply)?%389122 Response options were White, Black or African American, Asian or Pacific
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Islander, Native Hawaiian, Hispanic/Latino/Spanish descent, or Other.838%122 |f participants
selected more than one race/ethnicity they were classified in accordance with The National
Longitudinal Study of Adolescent to Adult Health.*?* Household income was determined by
asking, “How much is your total annual household income?”’%%%%122 Response options were less
than $35,000; $35,000 to less than $50,000; $50,000 to less than $75,000; $75,000 to less than
$100,000; $100,000 to less than $150,000; $150,000 and above; not sure; or prefer not to
answer.5380122 Edycation level was determined by asking, “What is the highest level of education
you have completed?”%%8%122 Response options were no college, some college (no degree),
associate degree or technical or vocational school, bachelor’s degree, or graduate/professional
degree.538%122 Geographic location was determined by asking, “Which of the following best
describes the area in which you live?%38%122 Response options were rural, suburban, small town,

or urban.®®8%122 Finally, age and gender were self-reported.®*80.122

Statistical Analysis:

Percentages within each sociodemographic characteristic (categories of age, gender,
race/ethnicity, educational attainment, categories of household income, and geographic location)
were calculated and differences were tested between years. All analyses accounted for the
sampling weights. Overall trends in consumers’ ecological, economic, and human health
dimensions of a sustainable diet across 2019, 2020, and 2021 were tested by linear regression for
the impact of consumers’ decisions to buy foods and beverages based on environmental
sustainability, price, and healthfulness and by logistic regression for reporting that they buy
foods and beverages because they are advertised as: raised without antibiotics, no added

hormones or steroids, locally sourced, or organic. A crude model was constructed along with an
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adjusted analysis for income. Additionally, trends in ecological, economic, and human health
dimensions of a sustainable diet across the socio-cultural and political dimension categories were
evaluated by testing for linear interactions between socio-cultural and political dimension
categories (age, gender, race/ethnicity, educational attainment, household income, and
geographic location) and year with ecological, economic, and human health dimensions (impact
of consumers’ decision to buy foods and beverages based on environmental sustainability, price,
and healthfulness) as the outcomes of interest. The probability level at which differences were
considered significant was less than or equal to 0.05. Statistical analyses were carried out in SAS

version 9.4.

Results

The sociodemographic characteristics of the 2019, 2020, and 2021 Food and Health Survey
participants are shown in Table 3.1. Half of study participants were 36-65 years old in 2019-
2021 and gender was split evenly between male and female. Just over 60%, 11%, 6%, and 16%
of the study participants identified their race/ethnicity as White, Black or African American,
Asian or Pacific Islander, and Hispanic/Latino/Spanish descent, respectively. Most study
participants lived in suburban (44.7%-46.5%) or urban (26.2-28.3%) communities while the
remainder (25.2-28.5%), lived in a rural area or small town. Most sociodemographic
characteristics were similar across the annual samples; however, the educational attainment and
household income distributions of the sample were different between years. Household income
shifted from low (less than $35,000) and high (above $150,000) income groups towards middle-

income groups ($35,000-$150,000) in 2020 and 2021 in comparison to 2019 while a greater
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proportion of participants reported higher levels of educational attainment in 2020 than in 2019

or 2021.

Ecological, Economic, and Human Health Dimensions

The impact of healthfulness on consumers’ decision to buy foods and beverages declined
significantly between 2019 and 2021 (annual trend () = -0.06, P value = 0.03) (Table 3.2),
while the impact of price on consumers’ decision to buy foods and beverages remained constant
between 2019 and 2021 (annual trend () = -0.002, P value = 0.95). The impact of environmental
sustainability on consumers’ decision to buy foods and beverages increased but not linearly from
2019 (2.8 (1.2)), 2020 (3.0 (1.2)), to 2021 (2.9 (1.3)) so the linear trend was not statistically
significant (annual trend (B) = 0.03, P value = 0.40). Additionally, while in 2019, 32.7% of
participants reported purchasing foods and beverages because they were advertised as raised
without antibiotics, only 27.3% and 23.4% reported doing so in 2020 and 2021 respectively
(annual trend (B) = -0.23, P value = 0.0013). Similar declines in the importance of purchasing
foods with no added hormones or steroids, because they were locally sourced, and because they
were organic were observed between 2019 and 2021. However, the importance of purchasing
foods because they were organic was not a statistically significant decline (annual trend () = -
0.14, P value = 0.06). Trends in consumers’ ecological, economic, and human health dimensions

of a sustainable diet did not change when adjusted for income.

Socio-Cultural and Political Dimension
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Participants from all racial/ethnic groups, household income categories, age categories,
educational attainment, genders, and geographic locations reported similar declines in the impact
of healthfulness on their decision to buy foods and beverages from 2019, 2020, and 2021 (Table
3.3). Similarly, few differences in changes in the importance of environmental sustainability
were observed across sociodemographic groups. However, changes in the importance of
environmental sustainability on consumers’ decision to buy foods and beverages did vary by age
(Table 3.4). Environmental sustainability became increasingly important for young to middle-
aged adults (ages 18-50) between 2019 and 2021, while individuals over 50 reported declines in
the importance of environmental sustainability (Figure 3.1). Although not statistically
significant, the importance of environmental sustainability increased for men across the time
period, while women reported slight declines in importance (male (B = 0.08), female ( = -0.02),
(P value = 0.05). In contrast, differences in changes in the importance of price were observed
across more sociodemographic groups, namely educational attainment, household income, and
geographic location (Table 3.5). Price became decreasingly important to those living in rural
locations or small towns, with less than $50,000 per year in household income, and people with
bachelor’s degrees or no college education. Price became increasingly important to those living
in suburban or urban locations, with between $50,000 and $150,000 per year in household
income, and people with some college (no degree) or a graduate/professional degree. Overall,
there were not significant differences in trends observed between non-White and White

racial/ethnic groups.

Discussion
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The objective of this analysis was to identify recent trends in ecological, economic, human
health, and socio-cultural & political dimensions of a sustainable diet across diverse U.S.
subpopulations from 2019 to 2021. Contrary to our hypothesis, the importance of healthfulness
in making food and drink purchasing decisions declined slightly overall and across most
consumer subpopulations. Further, the importance of purchasing antibiotic-free food,
hormone/steroid-free food, and locally sourced foods also declined among U.S. consumers
during this time period. These trends persisted after accounting for differences in household
income among each year’s sample. In contrast, the importance of environmental sustainability on
purchasing decisions increased marginally, yet this change was not statistically significant.
Furthermore, younger individuals (18-50 years old) reported increased importance of
environmental sustainability on purchasing decisions between 2019 and 2021, while the impact
of environmental sustainability on purchasing decisions declined among individuals over 50.
Finally, overall, the importance of price on purchasing decisions stayed constant over the time
period. However, price became less important to those living in rural locations, with lower
household incomes, and for those with a bachelor’s degree or no college education. Conversely,
price became more important to those living in more urban locations, in the middle class, and

with some college education or a graduate degree.

Trends in consumers’ sustainable diet human health dimension along with the importance of

purchasing antibiotic-free food, hormone/steroid-free food, and locally sourced foods decreased
overall in our study population. With so many stressors from the pandemic, (e.g., shopping less,
food supply chain inconsistencies, reduced food procurement options) people may have shifted

their priorities to the simple necessity of obtaining food rather than focusing on sourcing it
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sustainably.’®8 Furthermore, the economic hardship that occurred as a result of the COVID-19
pandemic could be driving the observed declines in the importance of healthfulness and products
that are raised without antibiotics, no added hormones/steroids, and locally-sourced through
responses to changes in income.’%8 Therefore, we tested the hypothesis that declining income
during the COVID-19 pandemic contributed to these declines in importance; however, they were
still evident after adjusting for income. Although these declines may not be entirely due to
decreased income, there is still reason to believe that they may be a response to the COVID-19
pandemic related stressors mentioned above. These pandemic related stressors do not however
explain the consistent priority of environmental sustainability in consumers' preferences
throughout the pandemic. The concern for environmental sustainability could be due to the
strong connection between the emergence of zoonotic diseases and climate change or may
represent the disparity between food choices and consumers’ aspirations.?>12 |t could also be
due to the increased attention focused on climate change over the past few years. Regardless of
its origins, the data showed that climate change continues to be an issue of importance for

Americans during the COVID-19 pandemic.

Consumers’ stable demand for sourcing environmentally sustainable foods could be a potential
marketing opportunity for farmers, retailers, and food manufacturers. It could also incentivize
governments to support the transition to environmentally sustainable agricultural management
practices, as price consistently ranks a stronger priority for consumers. Farmers can increase
environmental sustainability through decreasing fertilizer application, water use, and GHGE
along with promoting increased biodiversity. Many of these can be achieved simultaneously

through improvements to agricultural management practices.®"*27-13% Government should support
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farmers in making the transition towards more sustainable agriculture practices through subsidies
and incentives that promote these large-scale management changes, thereby keeping prices
affordable for consumers, as cost is often a competing priority when balancing ethical food
choices.' Currently, the United States Department of Agriculture supports the transition of
conventional farmers to organic production. The recent USDA Food System Transformation
framework has earmarked an additional $300 million for this express purpose; however,3 in
order to meet US net-zero emissions goal by 2050, the framework needs to be taken further to
support and encourage all farmers, especially conventional, to transition to more environmentally
sustainable agriculture management practices. The Sustainable Agriculture Research and
Education (SARE) program within USDA offers grant opportunities to farmers who are looking
to implement these and other sustainable management practices on their farms.'% One way to
support sustainable agriculture for all farmers would be to secure funding increases for SARE in

the upcoming 2023 Farm Bill.*¥’

Stratification of consumers revealed that the impact of environmental sustainability on the
decision to buy food and beverages increased slightly among younger adults and decreased
slightly among older adults during this time period. This difference may have been because of
the increased stress of COVID-19 for older adults, as age increases the risk of contracting
COVID-19, developing severe symptoms, and death.3® Older adults are also more likely to have
underlying medical conditions that pose additional risk factors for severe COVID-19 such as
cancer, type two diabetes, cardiovascular disease, kidney disease, liver disease, lung disease,
obesity, and disabilities.?3® As such, older adults may have prioritized getting food in a contact-

free manner over its environmental sustainability. In addition, older adults may have been
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impacted differentially by the economic recession due to the retired population relying on a fixed
income for their livelihoods.'*® However, our analysis did not demonstrate a difference in secular
trend by age for the impact of price on consumers’ decisions to buy foods and beverages.
Another reason for the age difference may be the amplification of a trend that has persisted for
decades; younger generations have consistently been found to have stronger environmental
concerns than older generations.**! The second difference in secular trends for the impact of
environmental sustainability on consumers' decisions to buy foods and beverages was observed
by gender. Males expressed a modest increase in impact while females stated a slight decrease.
Although the p-value for gender was borderline at 0.05, it is worth noting as interactions are
often underpowered. The difference by gender may be due to the fact that women are still often
the primary shoppers in their households and therefore, may have been more conscious of

availability and price of foods during the pandemic.'42

In contrast to the stratification of consumers by the impact of healthfulness and environmental
sustainability, the trends in the impact of price varied considerably by sociodemographic
characteristics; although, the absolute magnitude of the changes were small. The most prominent
difference was by income. The impact of price on the decision to buy food and beverages
decreased slightly among those with less than $50,000 per year in household income while price
became increasingly important to those with between $50,000 and $150,000 per year in
household income. Additionally, we saw a decreased impact of price among rural study
participants, which may be due to the higher rates of poverty across rural America (15.4%) when
compared to urban locations (11.9%) in 2019.13 The decline of the impact of price on

purchasing foods and beverages that lower income and rural households experienced during this
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time may have been due to the increased and expanded federal nutrition and unemployment
assistance during the COVID-19 pandemic.'** Supplemental Nutrition Assistance Program
(SNAP) increased benefits by 15% during 2020 to relieve financial stress brought about by the
COVID-19 Pandemic.*® Furthermore, benefit increases in Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC) raised participants’ monthly produce
allowance for fruits and vegetables from $9 per child and $11 per adult to $35 per person. ¢ The
effects of this increase have already been seen through increased consumption of fruits and
vegetables by WIC-participating children and are projected to continue increasing during
2022.146 These federal nutrition programs helped mitigate financial hardship for recipients and
likely stabilized the impact of price on food and beverage purchases through 2020 and 2021 in
these demographic groups. Continuing the increased federal nutrition programs into the future is
an ideal way to help low-income families access healthy foods long-term and support the

economic dimension of sustainable diets.

One of the strengths of this study is that the sample is nationally representative with respect to
age, gender, education, race/ethnicity, and region and therefore results can be generalized to the
US population. Notwithstanding, the study also has some limitations. First, Dynata’s consumer
panel used only electronic platforms for recruitment (social media platforms, mobile apps, and
website advertisements); therefore, adults without access to or knowledge about these
technologies would have been excluded. Second, the survey was not weighted by income, so the
income level distribution may differ from the data in the most recent Current Population
Surveys. Finally, social-desirability bias is also a possibility as participants may have

misreported specific beliefs and behaviors, such as concern for environmental sustainability and
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healthfulness. To mitigate this issue somewhat, survey data was collected anonymously without

an interviewer present to maintain anonymity.

This study found that the importance of purchasing food and drink based on healthfulness,
antibiotic-free, hormone/steroid free, and locally sourced declined among a nationally
representative sample of Americans. These declines may be due to stressors from the pandemic
and changing consumer priorities. In contrast, consumers’ decision to buy foods and beverages
based on environmental sustainability and price remained consistent over the years examined and
low-income households experienced slight decline in the impact of price on buying foods and
beverages. This may have been due to the expansion of federal nutrition programs SNAP and
WIC during the pandemic, and the continuation of those programs should be encouraged to

promote equitable food access and healthy sustainable diets.

50



Table 3.1 Sociodemographic Characteristics of the Food and Health Survey Participants

2019 (N=983) | 2020 (N=946) | 2021 (N=944)
Weighted % P-Value
Age (years) .98
18-35 32.8 31.9 31.2
36-50 24.8 24.3 25.4
51-65 24.8 25.5 26.0
66-80 17.7 18.3 174
Gender 71
Male 48.9 49.5 50.7
Female 51.2 50.5 49.3
Race/Ethnicity 91
White 61.1 63.5 63.0
Black or African American 134 11.8 11.6
Asian or Pacific Islander 6.4 6.5 6.7
Hispanic/Latino/Spanish descent 17.1 16.3 17.3
American Indian/Alaska Native or Other 2.0 2.0 14
Educational Attainment .004
No college 33.0 39.7 36.7
Some college (no degree) 21.5 16.5 16.1
Associate degree/technical or vocational school | 12.3 10.0 11.6
Bachelor’s degree 20.8 23.6 23.4
Graduate/professional degree 12.4 10.3 12.2
Household Income <.0001
Less than $35,000 28.9 25.5 26.7
$35,000 to less than $50,000 12.2 14.6 16.0
$50,000 to less than $75,000 15.0 21.1 21.4
$75,000 to less than $100,000 13.0 14.1 13.8
$100,000 to less than $150,000 15.9 15.2 13.1
$150,000 and above 15.1 95 9.1
Geographic Location 37
Rural 16.7 15.0 15.9
Suburban 44.7 46.5 46.5
Small town 11.8 12.2 9.3
Urban 26.8 26.2 28.3
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Table 3.2 Trends in Consumers’ Ecological, Economic, and Human Health Dimensions of a Sustainable Diet

2019 | 2020 | 2021 Annual Trend
Weighted Mean (SD) Beta (SE) P-Value
Impact on consumers’ decision to buy foods and
beverages*
Healthfulness 3.8(1.0) [38(1.0) |3.7(11) |-0.06(0.03) .03
Environmental sustainability 28(1.2) [3.0(1.2) |29(L3) 0.03 (0.03) 40
Price 39(1.1)) |40(2.0) |39(11) |[-0.002(0.03) |.95
Weighted % Beta (SE) P-Value
Percentages of consumers who report that they buy foods
and beverages because they are advertised as,**
Raised without antibiotics 32.7 27.3 23.4 -0.23 (0.07) .0013
No added hormones or steroids 36.1 32.1 26.0 -0.24 (0.07) .0004
Locally sourced 21.7 25.5 21.7 -0.17 (0.07) .02
Organic 27.1 28.1 22.5 -0.14 (0.07) .06
Income Adjusted Weighted Mean | Beta (SE) P-Value
(SE)
Impact on consumers’ decision to buy foods and
beverages*
Healthfulness 3.8(0.03) | 3.8(3.03) | 3.7(0.03) | -0.06 (0.03) .05
Environmental sustainability 2.8 (0.04) | 3.0 (0.04) | 2.9 (0.04) | 0.02(0.03) 51
Price 3.8(0.3) [3.9(0.03) | 3.8(0.03) |-0.02(0.03) 51
Income Adjusted Weighted % Beta (SE) P-Value
Percentage of consumers who report that they buy foods
and beverages because they are advertised as,**
Raised without antibiotics 32.7 27.3 23.5 -0.23 (0.07) .0014
No added hormones or steroids 35.7 31.9 25.9 -0.25 (0.07) .0003
Locally sourced 27.9 25.5 21.7 -0.16 (0.08) .03
Organic 27.6 28.2 22.7 -0.1243 (0.07) | .09

*1=No impact, 5=A great impact
**Question was asked of half the sample in 2019 and 2020
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Table 3.3 Trends in Human Health Dimension of a Sustainable Diet by Sociodemographic Characteristics

How much of an impact does healthfulness have on your decision to buy
foods and beverages?
2019 2020 2021 Strata specific | Sociodemographic
linear trend by year interaction
Weighted Mean (SD) Beta (SE) P-value
Age (years) 91
18-35 3.7 (1.6) 3.8(1.1) |3.6(1.2) | -0.06 (0.05)
36-50 3.8(1.1) 3.6(1.2) |3.6(1.2) | -0.07(0.05)
51-65 3.8 (0.9) 3.9(0.9) |3.7(0.9) | -0.06 (0.04)
66-80 3.9 (0.9) 3.9(0.8) |3.8(1.0) | -0.06 (0.05)
Gender .90
Male 3.7 (1.0) 3.6(L1) |36(1.1) | -0.06(0.03)
Female 3.8 (1.0) 3.8(1.0) |3.8(1.0) | -0.06 (0.03)
Race/Ethnicity A7
White 3.7 (0.9) 3.8(1.1) |3.6(1.1) | -0.06(0.03)
Black/African American 3.8(1L.2) 3.5(1.0) |3.9(11) | 0.06(0.07)
Asian/Pacific Islander 3.9(0.9) 3.8(0.6) |3.6(1.1) |-0.1(0.08)
Hispanic/Latino/Spanish descent 3.9(L.2) 4.0(1.1) |3.7(1.1) | -0.1(0.06)
American Indian/Alaska Native or Other | 4.0 (0.7) 3.8(0.8) |3.4(0.9) |-0.3(0.1)
Educational Attainment 17
No college 3.6 (1.4 3.7(1.0) |3.6(1.2) | 0.002(0.04)
Some college (no degree) 3.8(1.2) 3.7(L.3) |3.6(11) | -0.1(0.06)
Associate or vocational degree 3.9(0.8) 38(1.4) |35(.1) | -0.2(0.07)
Bachelor’s degree 3.9(0.9 3.8(1.0) | 3.8(0.9) | -0.05(0.04)
Graduate/professional degree 4.1(0.7) 4.1(0.6) | 3.9(0.9) | -0.08 (0.05)
Household Income .61
Less than $35,000 3.6 (1.2) 3.7(1) |34(.3) | -0.1(0.05
$35,000 to less than $50,000 3.6 (1.2) 3.8(L.1) |3.6(1.1) | -0.003 (0.07)
$50,000 to less than $75,000 3.9 (1)) 3.7(1.0) |3.8(1.0) | -0.08 (0.05)
$75,000 to less than $100,000 4.0 (1.0) 3.8(1.0) |3.8(1.0) | -0.08 (0.06)
$100,000 to less than $150,000 3.9(0.8) 3.9(1.0) |3.7(0.9) | -0.06 (0.05)
$150,000 and above 4.0 (0.8) 4.0(0.8) |[4.0(0.9) | 0.04(0.05)
Geographic Location 15
Rural 3.8 (1.0) 39(11) |3.7(1.0) | -0.04 (0.06)
Suburban 3.9(0.9) 3.8(0.9) |3.7(1.0) | -0.07 (0.03)
Small town 35(1.2) 3.6(1.1) |3.6(1.1) | 0.08(0.08)
Urban 3.8(1.2) 3.8(L.1) |36(1.2) | -0.1(0.05)
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Table 3.4 Trends in Ecological Dimension of a Sustainable Diet by Sociodemographic Characteristics

How much of an impact does environmental sustainability have on your
decision to buy foods and beverages?
2019 2020 2021 Strata specific | Sociodemographic by
linear trend year interaction
Weighed Mean (SD) Beta (SE) P-value
Age (years) .006
18-35 3.0 (1.3) 3.2(1.2) |3.1(1.3) | 0.09(0.05)
36-50 2.7 (1.2) 3.0(1.4) |[3.0(1.4) | 0.13(0.06)
51-65 2.8 (1.1) 29(1.2) | 2.7(1.2) | -0.06 (0.05)
66-80 2.8 (1.1) 29(1.1) |26(1.1) | -0.09 (0.06)
Gender .05
Male 2.7 (1.3) 29(1.2) |2.8(1.3) | 0.08(0.04)
Female 3.0(1.1) 3.1(1.2) |3.0(1.3) | -0.02 (0.04)
Race/Ethnicity 40
White 2.7 (1.1) 29(1.3) |2.8(1.3) | 0.04(0.03)
Black/African American 3.1(1.4) 29(11) |34(13) | 0.1(0.08)
Asian/Pacific Islander 3.0(L.2) 2.9(0.9) | 2.8(1.1) | -0.06 (0.09)
Hispanic/Latino/Spanish descent 3.0(1L5) 34(14) |29(12) | -0.04(0.07)
American Indian/Alaska Native or Other | 2.8 (1.0) 3.0(0.9) | 2.8(1.2) | -0.006 (0.2)
Educational Attainment 33
No college 2.7 (1.6) 3.1(L1) [29(1.4) |0.1(0.05
Some college (no degree) 2.8 (1.2) 3.1(14) | 28(1.2) | -0.02(0.07)
Associate or vocational degree 3.0(1.1) 3.2(1.8) |2.8(1.2) | -0.08 (0.09)
Bachelor’s degree 29 (1.1 28(1.2) |3.0(1.1) | 0.03(0.05)
Graduate/professional degree 3.0 (1.0 3.0(0.9) | 3.0(1.3) | -0.008 (0.07)
Household Income .25
Less than $35,000 2.8 (1.3) 3.1(1.2) |238(1.3) | -0.02 (0.06)
$35,000 to less than $50,000 3.0(1.3) 3.1(1.2) |3.0(1.3) | 0.04(0.08)
$50,000 to less than $75,000 2.8 (1.3) 3.0(1.3) |3.0(1.2) | 0.06 (0.07)
$75,000 to less than $100,000 2.8 (1.2) 3.0(1.2) | 2.8(1.3) | 0.009(0.08)
$100,000 to less than $150,000 29(1.1) 28(1.3) | 2.7(1.1) | -0.07 (0.07)
$150,000 and above 2.7(1.1) 3.0(1.0) |3.0(1.3) | 0.2(0.07
Geographic Location .83
Rural 2.9 (1.3) 3.1(11) ]29(1.3) | -0.01(0.07)
Suburban 2.8 (1.1) 29(1.2) |2.8(1.2) | 0.02(0.04)
Small town 2.6 (1.2) 3.1(1.3) |27(1.1)]0.08(0.09)
Urban 2.9 (1.3) 3.0(1.2) |3.0(1.4) | 0.05(0.06)

54



Table 3.5 Trends in Economic Dimension of a Sustainable Diet by Sociodemographic Characteristics

How much of an impact does price have on your decision to buy foods and
beverages?
2019 2020 2021 Strata specific | Sociodemographic by
linear trend year interaction
Weighed Mean (SD) Beta (SE) P-value
Age (years) .76
18-35 4.0 (1.0) 3.9(1.0) |39(1.1) | -0.05(0.04)
36-50 3.8(1.2) 4.1(1.0) [3.9(1.1) | 0.04(0.05)
51-65 3.8 (1.0) 4.0(0.9) [3.9(1.0) | 0.05(0.25)
66-80 3.8(1.1) 3.9(1.0) |3.6(1.2) | -0.06 (0.06)
Gender .85
Male 3.8(1.1) 4.0(1.0) |3.8(1.2) | -0.01(0.04)
Female 3.9 (1.0) 3.9(1.0) |3.9(1.0) | 0.00(0.03)
Race/Ethnicity 7
White 3.9 (1.0) 39(11) |38(1.1) | -0.02(0.03)
Black/African American 4.0 (1.1) 4.1(0.8) | 4.0(1.1) | 0.02 (0.07)
Asian/Pacific Islander 3.8 (1.0) 3.9(0.7) |4.0(0.9) | 0.08 (0.07)
Hispanic/Latino/Spanish descent 3.9(149 4.0(1.1) | 4.0(1.0) | 0.03 (0.06)
American Indian/Alaska Native or Other | 3.7 (1.3) 3.9(0.8) | 3.8(0.8) | 0.07(0.17)
Educational Attainment .03
No college 4.0 (1.3) 4.0(0.9) |3.9(13) | -0.06(0.04)
Some college (no degree) 3.9(1.2) 4.0(1.1) | 4.1(0.9) | 0.12 (0.06)
Associate or vocational degree 3.9(0.9 41(1.4) 139(1.1)]0.01(0.07)
Bachelor’s degree 3.9(0.9 39(1.0) |3.8(1.1) | -0.07 (0.04)
Graduate/professional degree 3.6 (0.9 3.7(0.8) |3.8(1.1) | 0.10(0.06)
Household Income .04
Less than $35,000 4.3 (1.0) 4.2(1.0) 14.0(.1) | -0.12(0.04)
$35,000 to less than $50,000 4.0 (1.0) 4.1(1.0) |3.9(1) | -0.07(0.07)
$50,000 to less than $75,000 4.0 (1.1) 3.9(0.9) |4.0(1.0) | 0.04(0.05)
$75,000 to less than $100,000 3.8(1.1) 4.0(0.9) |[3.9(1.0) | 0.08(0.06)
$100,000 to less than $150,000 35(1.1) 3.8(1.1) | 3.6(1.0) | 0.06 (0.06)
$150,000 and above 3.5(0.9) 34(1.0) |35(1.2) | -0.01(0.07)
Geographic Location .02
Rural 41(1.0) |4.0(1.0) |3.8(1.1) | -0.14(0.06)
Suburban 3.7 (1.0) 39(1.0) |[3.9(1.1) | 0.06(0.03)
Small town 4.1(1.1) 4.1(0.9) |3.9(1.0) | -0.09(0.07)
Urban 39 (1.2 4.0(1.0) | 4.0(1.1) | 0.02(0.61)
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Figure 3.1 Trend in impact of environmental sustainability of consumers’ decision to buy foods and beverages by age category
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Chapter 4 Changes in Adults’ Ecological, Economic, Human Health, and Socio-Cultural &
Political Dimensions of a Sustainable Diet Within the Food Environment During the
COVID-19 Pandemic

Introduction

In March 2020, the novel coronavirus SARS-CoV-2 (COVID-19) spread across the US, growing
into a pandemic that infected nearly 100 million and killed over a million people over the next 2
years.”! To help contain the virus, federal and local governments quickly implemented
restrictions on citizens to support social distancing including quarantining at home, closing non-
essential in-person businesses and schools, and restricting social gatherings. As such, many lost
their jobs and 2020 became a year of record-high unemployment and food insecurity.”68 These
conditions were inequitably distributed, disproportionately affecting Black/African American,
Hispanic/Latino, and low-income families, and may have contributed to poor diet quality along

with the progression of nutrition-related chronic diseases among these populations.”#’

The onset of the COVID-19 pandemic in the US also led to rapid changes in how individuals
engaged with the food environment. Early evidence suggests that consumption of fruit,
vegetables, alcohol, and sweets increased during the early months of the pandemic as compared
to pre-pandemic, while meat consumption decreased.’”’® These changes have been attributed to
factors including a desire to eat more healthfully, stress eating or eating due to boredom, and

changes in the food supply.’882-8 Additionally, Americans shopped less frequently in person,
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relied on online shopping to avoid in-person interactions, and cooked more often at home versus
purchasing fast food, takeout, or ready-made meals.”®& Furthermore, in an effort to decrease
food costs and overall food purchasing, some households implemented strategies to conserve

food and decrease food waste.8®

The vast majority of research regarding individuals’ COVID-19 pandemic-related dietary
changes has focused on the health implications of such changes. However, changes in consumer
behavior also have implications for sustainable diets.® Sustainable diets have the goal of
achieving dual human and ecological health, along with providing optimal economic, socio-
cultural, and political wellbeing.® Specific behaviors within these dimensions that support a
sustainable diet include minimizing grocery store trips,”*! the consumption of fast-food or
ready-made meals, or eating at restaurants, and in their place having groceries delivered to the
home,” ! ordering meal kits,'® cooking at home, shopping for locally grown produce and other
food,® shopping at a farmer’s market or participating in a CSA (Community Supported
Agriculture),® growing a vegetable garden or participating in a community garden,® making more
foods from scratch, and decreasing food waste.?>?® While evidence supports these behaviors
being more sustainable on average, the specific contexts and applications make a difference (e.g.,
locally grown food may or may not have a smaller GHGES but they do often provide farmers

with greater economic benefit and increase consumer’s access to healthy food).

The US is the 2" highest emitter of carbon dioxide globally and food systems account for around

one-third of greenhouse gas emissions (GHGE); increasing the sustainability of the American
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food environment will go a long way toward combating climate change while at the same time,
improving the nutritional status of Americans.**”*8 High-income countries like the US can
contribute to reducing GHGE by up to 50% of food-related emissions globally by changing
dietary intake, primarily with regard to animal-sourced food (ASF) consumption*? and
decreasing food loss and waste.?>4° Systematically identifying ways that consumers' behaviors
changed during the pandemic will illuminate key areas of positive change with respect to the
food environment that can be targeted to help consumers maintain these behavioral alterations in
the long term. Furthermore, behaviors during the pandemic that became less supportive of a
sustainable diet should be identified as areas that require additional support to improve over

time.

The objective of this study is to describe perceived changes among U.S. adults’ ecological,
economic, human health, and socio-cultural and political dimensions of a sustainable diet within
the food environment one year into the COVID-19 pandemic. We hypothesize that behaviors
will have become, on average, better aligned with sustainable diets during the COVID-19
pandemic compared to before the pandemic. This knowledge will inform policy initiatives, with
specific attention to sub-populations, to support the continuation of sustainability-promoting
behaviors that increased during the COVID-19 pandemic and target behaviors that have not

changed or have worsened.

Methods

Study Population:
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Data were obtained from SUSTAIN; an online survey conducted in April 2021. Potential
participants were identified through a query of adult patients who received outpatient care from
Michigan Medicine, the University of Michigan’s health system, between March 2019 and
March 2020. To ensure racial, ethnic, and socioeconomic diversity of the study sample,
enrollment quotas were established to ensure that one-third of participants identified as African
American/Black, one-third Hispanic/Latino, and one-third White. Additionally, enrollment limits
were established to ensure that at least one-third of participants were low-income, identified as
being insured by public insurance (Medicaid). To accomplish these goals, all patients between
the ages of 18 and 65 who identified as Black/African American (10,547 with public insurance
and 15,307 with private insurance) or Hispanic/Latino (2,918 with public insurance and 8,139
with private insurance), and had an email in their electronic health record, were emailed an
invitation to participate in the study. Due to the large number of patients between the ages of 18
and 65 identifying as White (253,462), 10,547 White patients with private insurance and 15,307
White patients with public insurance were randomly selected to participate. The participant
invitation described the study as seeking to learn more about people's food choices during the
COVID-19 pandemic and included a unique link to a Qualtrics-based eligibility screening

survey.'%

The screening survey identified individuals who were, 1) living in the state of Michigan since at
least March 2020; 2) involved in food choices/shopping for their household; 3) ages 18 through
65 years old; and 4) fluent in English. Of the 2,625 participants (response rate 4.2%) that

completed the screening survey, 2,439 individuals (92.9%) were eligible to participate, and 1,488
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completed the study survey. Although eligible, the remaining 951 individuals were not allowed
to complete the study survey because enrollment limits had already been met. See Figure 4.1 for
a flow chart of participant enrollment. Study participants who completed at least 85% of the
survey questions received the opportunity to enter a lottery for 1 of 10, $100 gift cards as
compensation for their participation. The study was determined to be exempt from human

subjects research oversight by the University of Michigan Institutional Review Board.

Study Measures:

Survey Development

Development of survey questions was based on sustainability attributes of foods and beverages
using the food environment framework created by Downs et al.® in 2020, along with a review of
existing surveys of the food environment during the COVID-19 pandemic.*® The framework
developed by Downs et al. was the first to formally include sustainability parameters into the
food environment framework. It outlines four dimensions of sustainable diets: ecological,
economic, human health, and socio-cultural and political, The ecological and economic
dimensions support agricultural production systems that promote biodiversity, local and seasonal
foods; soil and water conservation; low GHGE; and minimize food loss and waste.® The human
health dimension supports the thriving of human health and wellbeing through plant-based,
nutrient-dense foods that meet macro- and micro-nutrient requirements.® Finally, the socio-
cultural and political dimension examines issues of equity and disparities within the food

system.® Initial survey questions that assessed sustainability attributes of foods and beverages
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within the sustainable diet dimensions were tested via cognitive interviews among a

sociodemographically diverse sample (n=20) and modified based on participant feedback.*>

Sustainability Attributes of Foods and Beverages: Sustainable Diet Dimensions

1. Ecological and Economic Dimension
Ecological and economic dimensions of sustainability were combined in this analysis due to the
interrelated nature of the items. To assess these dimensions, participants were asked, “Please
indicate how much on average you and your household have done the following?” in response to
each of the behaviors listed in Table 4.1. The question was asked for two different time periods:
1) over the past year during the COVID-19 pandemic and 2) before the COVID-19 pandemic.3
Response options were on a 5-point Likert or frequency scale and tailored to the item being
assessed. Driving to the grocery store, eating from restaurants, and eating pre-packaged/ready-
made meals were reverse coded, and responses to all 13 items were then summed to create an
ecological and economic dimension score ranging from 0 to 52 for the two different time points,
where higher values represent greater sustainability within the dimension. A change in ecological
and economic dimension score was also calculated by subtracting the over the past year score

from the before the COVID-19 pandemic score.

2. Human Health Dimension
Alignment of participants’ diets with the human health dimension of sustainable diets was
assessed using the EAT-Lancet Planetary Health Diet (PHD) food group categories.®® The PHD

was created in 2019 to optimize human health through ensuring a diet that meets nutritional

62



adequacy (both macro- and micro), is primarily plant-based and nutrient-dense, along with
operating within safe planetary boundaries (GHGE, nitrogen, phosphorus, water use, biodiversity
loss, and land use).%® Participants were asked, “Please indicate how much on average you have
eaten the following foods over the past year during the COVID-19 pandemic (since March 2020)
compared to before COVID-19 (before March 2020). | eat [vegetables, fruit, potatoes,
whole grains, dairy, eggs, poultry, meat, fish, soy, nuts, legumes, and sweets] now than | did
before the COVID pandemic.” Response options were on a 5-point Likert scale, “a lot more;
more; the same amount; less; a lot less.” Response options were then given a point value from -2
to 2, and beef, lamb, or pork; potatoes; dairy; sweets; eggs; chicken and other poultry were
reverse coded. The 13 items were summed, using an unweighted score, to create a human
health dimension score ranging from -26 to 26, where higher positive values represented greater

sustainability.

3. Socio-Cultural and Political Dimension

The socio-cultural and political dimension of sustainable diets was assessed by examining
differences across the other dimensions with regard to socioeconomic status and race/ethnicity,
thereby allowing us to understand potential disparities. Sociodemographic information including
participants’ race/ethnicity (White, Black or African American, Hispanic or Latino, Asian
American, American Indian or Native American, and Other), income, and number of household
members was collected in accordance with the 2020 US Census and NHANES questions.1>41%
Participants that identified as more than one race/ethnicity were categorized in accordance with

The National Longitudinal Study of Adolescent to Adult Health.?* Income to needs ratio (ITN)
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was calculated using participants’ family income and total household size in accordance with the
US Department of Health and Human Services poverty guidelines for 2021 and then stratified

into tertiles.1°®

Covariates
Age and gender were collected in accordance with the 2020 US Census questions.*** Household
food security was assessed using the six-item short form of the Food Security Survey

recommended by the United States Department of Agriculture.*’

Statistical Analysis:

Descriptive statistics were calculated for age, gender, household food security, race/ethnicity,
and ITN. The mean ecological and economic dimension score, change in mean ecological and
economic dimension score, and change in human health dimension, along with their individual
components, were also calculated. ANCOVA was used to examine differences in continuous
variables (mean ecological and economic dimension score, change in mean ecological and
economic dimension score, change in human health dimension, along with their individual
components) across the socio-cultural and political dimension categories of race/ethnicity and
ITN. Both models were adjusted for education and gender along with ITN and race/ethnicity
respectively. If overall tests indicated differences in behaviors by race/ethnicity or ITN, pairwise
comparisons between means for individual categories were examined using Tukey’s Studentized
Range. A minimum sample size of 300 per group was needed to detect small to moderate size

differences in sustainable diets before the COVID-19 pandemic and during the COVID-19
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pandemic between key sociodemographic groups (Black/African American; Hispanic/Latino
descent; White participants; low-income households; middle-income households; and high-
income households) participating in the survey. The alpha level at which differences were

considered significant was less than .05. Statistical analyses were carried out in SAS version 9.4.

Results

The mean age of study participants was 42.7 (SD = 12.6) years old with 77.4% of participants
identifying as female, 22.0% male, and 0.5% identifying as another gender (Table 4.2). The
racial/ethnic distribution of the study sample was equally distributed between White,
Black/African American, and Hispanic/Latino. More than half (53.9%) of participants reported
having a bachelor’s degree or higher. Within race/ethnicity 23.9% of Hispanic or Latino, 42.4%

of Black or African American, and 36.6% of White individuals were low-income (Table 4.3).

Ecological and Economic Dimension

The ecological and economic dimension of a sustainable diet during the COVID-19 pandemic in
comparison to before the COVID-19 pandemic is shown in Table 4.4. Overall, participants’
ecological and economic sustainable diet dimension score improved (mean effect size=1.2,
p<.0001). Improvements to the dimension were achieved through large decreases in eating at a
restaurant either indoors or outdoors (effect size=-1.0, p<.0001), decreases in driving to the
grocery store (effect size=-0.6, p<.0001), increases in eating foods that were traditionally
purchased pre-made but now made at home (effect size=0.4, p<.0001), and increases in eating

meals that were home-cooked (effect size=0.3, p<.0001). However, not all changes to the
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dimension were improvements; shopping at a farmer’s market or participating in a CSA (effect
size=-0.6, p<.0001) along with shopping for locally grown produce and/or other food (effect

size=-0.3, p<.0001) both declined.

Human Health Dimension

On average, alignment of participants’ diets with the PHD improved during the COVID-19
pandemic as compared to before the COVID-19 pandemic (Table 4.5). Specifically, using a
scale of -2 (less sustainable) to 2 (more sustainable) to quantify the degree of change from before
COVID, participants reported eating more vegetables 0.4 (1.0), fruit 0.4 (1.0), and nuts 0.2 (0.9)
during COVID, as well as less beef, lamb, and pork 0.2 (0.9). However, participants also

reported eating less soy food -0.3 (1.0) and more poultry -0.3 (0.9) and eggs -0.2 (0.9).

Socio-Cultural and Political Dimension

The analysis was adequately powered to assess differences by race/ethnicity and income as there
were at least 300 people in each category. High-income households and White participants were
more likely than other sociodemographic groups to have a higher ecological and economic
dimension score for sustainable diets both before and during the COVID-19 pandemic (Table
4.6). Individual ecological and economic dimension items varied considerably by income and
race/ethnicity. Before COVID, high-income participants more frequently ate at restaurants either
indoors or outdoors (2.7 (0.2)), compared to low (2.2 (0.2)) and moderate (2.5 (0.2)) income
participants (p<.0001) (Table 4.7). However, during the COVID-19 pandemic, a large decline in

eating at restaurants was seen among all income groups, with the largest declines among high-
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income households (low -1.3 (0.2), moderate -1.6 (0.2), and high-1.9 (0.2) (p<.0001)). This
decline was countered by an increase in eating meals prepared at home, again with the largest
change being for high-income households (p=0.0001). Additionally, high-income households
(0.3 (0.1)) increased the amount of food traditionally purchased pre-made that they now made at
home more than did low (0.1 (0.1)) or moderate (0.1 (0.1)) income households (p<.0001). On the
other hand, low-income households (0.2 (0.3)) slightly increased their consumption of pre-
packaged meals such as frozen dinners, canned soup, or ramen noodles in comparison to
moderate (0.0 (0.3)) or high (0.0 (0.3)) income households, although this finding was not

statistically significant (p=0.44).

High-income and Black/African American participants reported the greatest increases in the
human health dimension of sustainable diets during COVID. With regard to income, these
changes were strongly driven by high-income participants eating more fish 0.1 (0.2) during the
COVID-19 pandemic as compared to before the COVID-19 pandemic (Table 4.8). Meanwhile,
Black/African American participants’ increases in the human health dimension were due to
consuming more vegetables 0.9 (0.2), fruit 0.8 (0.1), and fish 0.2 (0.2), and fewer sweets 0.3

(0.2), than before the COVID-19 pandemic.

Discussion
The goal of this study was to describe perceived changes among U.S. adults’ ecological,
economic, human health, and socio-cultural and political dimensions of a sustainable diet within

the food environment one year into the COVID-19 pandemic. Our hypothesis that behaviors
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became on average more supportive of a sustainable diet one year into the COVID-19 pandemic
compared to before the COVID-19 pandemic was supported by study findings with regards to
ecological, economic, and human health dimensions of sustainable diets. Gains within the
ecological and economic domain were likely due to social distancing and prohibitions on indoor
dining, which resulted in participants eating at restaurants less frequently and eating home-
cooked meals more frequently one year into the COVID-19 pandemic compared to before. 8%
Furthermore, participants drove to the grocery store less frequently during the COVID-19
pandemic and increased home delivery of groceries, which may have decreased GHGE from fuel
use.**® Additionally, the human health dimension of sustainable diets improved through
increased consumption of vegetables, fruits, and nuts, and eating less meat during the COVID-19

pandemic as compared to before.

The COVID-19 pandemic precipitated some positive changes to ecological, economic, and
human health dimensions of a sustainable diet — specifically, less frequent trips to the grocery
store and increased use of home grocery delivery options. In the US where most consumers drive
to the grocery store, having groceries delivered to the home is on average more sustainable,*%®
however, it is important to note that the overall frequency of groceries acquired (when done so in
a car or van) has a larger impact than on which method consumers use.'® Therefore, home
delivery options could use a minimum item order requirement or a fiscal incentive to lessen the
frequency of deliveries per customer. However, as the risk associated with the COVID-19
pandemic lessens, consumers may rebound back to their original shopping habits with regard to

both frequency and location.?® As such, increased access to public transportation would be a
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way to incentivize consumers to continue taking fewer trips in their cars to the grocery store. In
countries like the US where residents regularly drive to the store, walking or biking instead
would result in even lower GHGE compared to online delivery shopping.>® Consequently,
improving access to public transportation (sidewalks, bike lanes, busses, and trains) in urban and
peri-urban areas throughout the US could facilitate even greater improvements to the

sustainability of acquiring food than having groceries delivered to people’s homes in the US.

Another positive change that occurred during the COVID-19 pandemic was an increase in eating
home-cooked meals along with greater consumption of vegetables, fruits, and nuts. It is
important to encourage the continuation of these habits as they are not only better for the
ecological and economic dimensions of a sustainable diet but could also help to support the
positive changes to the human health dimension observed in study participants mentioned
above.'® Lack of time and cooking skills are often-cited obstacles to cooking at home.*6!
Exploring each of these reasons in turn may help overcome the respective obstacles. Not having
enough time to cook could be addressed by reducing the amount of time employees spend
commuting each day to and from work. Some companies have offered the continuation of work-
from-home options that were required during the early months of the COVID-19 pandemic;
however, this is not an option for all occupations, especially for low-income service jobs.'6
Other ways to minimize the time required to cook at home are by cooking food in bulk for the
week and portioning food into meals. This strategy has been shown to decrease the overall time
spent cooking each week by 43% or from 7 to 4 hours per week.'®* To strengthen the efficacy of

bulk cooking and also address a perceived lack of cooking skills, bulk cooking can be coupled
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with group cooking classes which have been shown to improve self-efficacy, thereby increasing
people’s confidence in their cooking skills.'®* Overall, it is important to help support the positive
changes to ecological, economic, and human health dimensions of a sustainable diet with a

diverse suite of interventions.

When assessed through the socio-cultural and political dimension, the overall improvements in
sustainable diet dimensions during the COVID-19 pandemic were not equitably experienced
across socioeconomic groups. For example, low-income participants reported significantly fewer
improvements in the human health dimension than higher-income participants. These differences
can largely be explained by high-income households increasing their fish consumption, while in
low-income households, fish consumption declined. The increase in fish consumption among
higher-income individuals may have been an approach to maintain protein intake in spite of
decreased beef, lamb, and pork consumption. This was seen among all income levels and was
likely due to disruptions in the meat supply chain which resulted in higher prices and lower
availability.**® There is, however, marginal room for Americans overall to increase their fish
consumption while staying within sustainable parameters.®” Therefore, in order for low-income
households to have improved sustainable diets, other alternative sources of protein must be
explored, with particular attention to plant-based proteins. Unfortunately, in our study
population, low-income households ate fewer beans and soy during the COVID-19 pandemic
than their high-income counterparts. This difference may be due to low-income households in
our study population having the lowest declines in fast-food consumption, the highest increases

in consumption of pre-packaged meals, and the lowest increases in home-cooked meals
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compared to moderate- and high-income households. It is well established that low-income
households cook less at home due to limited finances, time, and cooking skills.!”? Therefore,
substitution of plant-based proteins into fast-food and pre-packaged meals may help decrease the
environmental impact of foods, especially for low-income households.”® Additionally, plant-
based proteins could be promoted to low-income families at the grocery store through the
addition of certain types of plant-based proteins in the Double Up Food Bucks program (e.g.,
beans and other legumes). Double Up Food Bucks currently offers lower-income people who
have an EBT/Bridge Card or are on SNAP the opportunity to match their fruit and vegetable
purchases up to $20 per day.}’* Together, these interventions could increase low-income
households' access to and consumption of legumes. However, it is important to acknowledge that
legume consumption is not part of the typical US dietary pattern, which could provide additional

barriers for increasing legume consumption.*

Further differences in sustainable diets were observed within the socio-cultural and political
dimension by race/ethnicity. A notable difference across different racial/ethnic groups was the
change in the human health dimension of sustainable diets during the COVID-19 pandemic.
When adjusting for household income, White participants reported few changes in the human
health dimension during the COVID-19 pandemic while Black/African American participants
increased their human health dimension score substantially through increased intake of
vegetables, fruit, and fish, as well as decreased intake of sweets. These changes may be due to
the fact that Blacks or African Americans were disproportionately affected by the COVID-19

pandemic and were therefore trying to improve their nutrition as a way to prevent falling
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severely ill from COVID-19.1>176 |n order to support these positive dietary changes in the
future, interventions that address structural racism, as it is in part responsible for the nutrition
inequities in the food environment including those that occurred during the COVID-19
pandemic, and take a health equity approach are important. A recent literature review found that
nutrition interventions targeted to the African American community have often focused on
increasing healthy options and building community capacity through education yet neglected to
reduce deterrents (e.g. high density of unhealthy food options) or improve social and economic
resources (e.g. disparities in socioeconomic status).*’” In order to promote sustained nutritional
change in the African American community, addressing the food environment from a social
determinants of health perspective by including policy, structural, and/or environmental changes

along with education should be undertaken.”

It is worth highlighting one change that occurred across all race/ethnicities: a decline, by about
50%, in local food system engagement (farmer’s markets and CSAs). This decline likely
occurred for the same reason as trips to the grocery store declined: to minimize social contact.
However, unlike grocery stores that may have offered online shopping or home delivery options,
many farmers were unable to provide consumers with these options due to a lack of technical
resources.*’® Some farmers were able to make the transition to contact-free shopping and offer an
example to others for developing innovative systems that allow local farmers to sell to
consumers outside of traditional farmer’s markets and CSAs, such as providing farm-to-home

delivery and online purchasing options which increased access to sustainable agriculture during
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times of changing consumer demand.*’® These along with other avenues could be implemented

by farmer’s markets and CSASs to strengthen the resilience of local food systems.

A noteworthy strength of this study is its large, sociodemographically diverse population-based
sample with respect to income and race/ethnicity. However, as Black/African American,
Hispanic/Latino, and White individuals were specifically recruited, this study did not capture the
experience of other racial or ethnic groups and findings cannot be generalized to these
populations. Furthermore, data were collected using convenience sampling, a form of non-
probability sampling that relies on self-selected participation. Our sample also consisted of
people who received their primary health care at Michigan Medicine. This approach would by
nature exclude people who did not seek primary care and may have over-sampled healthier
people than the general population.*” Additionally, this study required that participants had an
email address in their medical record and would not have reached people who do not have access
to the internet or an active email account. Participant responses may also have been impacted by
social-desirability bias, particularly given the highly politically polarized nature of social
distancing protocols that were put into place to mitigate the spread of COVID. As such,
participants may have under-reported high-risk behaviors or consumption of unhealthy food
options (i.e., fast food). For the same reason, participants may have overreported healthy food
choices. To mitigate social-desirability bias, survey response data was collected online without
an interviewer present and minimal personally identifiable data was collected to maintain

anonymity.
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This study found that on average, adults engaged in more behaviors that are supportive of a
sustainable diet during the COVID-19 pandemic as compared to before the COVID-19
pandemic. This is particularly true regarding ecological and economic dimensions, including,
less frequent trips taken to the grocery store, an increased use of home grocery delivery options,
increased cooking at home, and greater consumption of healthy foods. In order to support the
continuation of these behaviors, policies that increase access to public transportation, limit the
frequency with which consumers have groceries delivered to their homes, and increase home
cooking should be supported. However, not all behavior changes during the pandemic were
positive with respect to sustainability. For example, the use of farmer's markets and CSAs
declined from before the COVID-19 pandemic, highlighting the importance of supporting local
farmers and food systems to strengthen their resilience to consumers’ changing needs.
Examining the ecological, economic, and human health dimensions through the lens of equity
revealed that White and high-income participants were more likely than African
American/Black, Hispanic/Latino, or low-income participants to engage in behaviors that are
supportive of a sustainable diet with regard to the ecological and economic dimensions during
the pandemic. The exception was that African American/Black participants reported large
increases in the human health dimension. Multiple public health policies and interventions will
likely be needed to increase the equity of sustainable diets, with particular respect to policies that

address structural racism and the social determinants of health.
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Participants who completed

screening survey n=2,625

Participants ineligible to

) N
participate n=186

Participants eligible to participate

n=2,439

Not allowed to complete study

' mmmmm) | survey because enrollment limits had

already been met n=951

Participants completed study survey

n=1,488

Figure 4.1 Sample Size Flow Chart
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Table 4.1 Ecological and Economic Sustainable Diet Dimensions

Survey ltems®

Response Options

Drive to the grocery store
Have groceries delivered to your home

Never or less than once a
month

1-2 times per month

3-4 times per month

2-3 times per week

1 or more times per day

Shop for locally grown produce and/or other food

Shop at a farmer’s market or participate in a CSA (Community Supported
Agriculture)

Grow a vegetable garden or participate in a community garden

Eat foods that someone made at home, that are traditionally purchased
pre-made (e.g. bread, muffins, or granola)

Never

Rarely

Sometimes

Frequently

Always

Eat something from the following types of restaurants: 1) fast food
(include traditional “burgers-and-fries,” Mexican, fried chicken, sandwich
or sub shop, and pizza); 2) eat at a restaurant in person; and 3) eat take-
out/delivery from a restaurant

Eat food that is cooked at home

Eat pre-packaged/ ready-made meals

Order a meal kit delivery

Never or less than one
meal per month

1-4 meals per month

2-6 meals per week

1 meal per day

2 or more meals per day

Throw away foods (e.g. vegetables, fruit, meat, poultry, fish, and grains)

None

Very little

Little

Some

Much
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Table 4.2 Sociodemographic Characteristics of SUSTAIN Participants (n=1,488)

Mean (SD) or % (N)

Age (years) 42.7 (12.6)
Gender
Male 22.0 (328)
Female 77.4 (1152)
Other 0.5(8)
Race/Ethnicity
White 36.3 (540)
Black or African American 33.6 (500)
Hispanic or Latino 28.9 (430)
Asian America 0.2 (3)
American Indian or Native American 0.3 (4)
Other 0.7 (11)
Educational Attainment
Some high school or less 2.9 (41)
Finished high school or got GED 7.7 (108)
Did some college or training after high school 22.3 (314)
Associates degree or completed technical training 13.3 (187)
Bachelor’s degree 27.5 (387)
Advanced degree (Master’s, Ph.D., MD) 26.4 (372)
Household Income
Low 34.9 (476)
Moderate 31.6 (431)
High 33.5 (457)
Household food security
High or marginal food security 70.6 (879)
Low food security 17.3 (215)
Very low food security 12.1 (151)
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Table 4.3 Household Income by Race/ethnicity and Education (n=1,348)

Household Income!

Chi-Square (P-value)

Low | Moderate |  High
Race/Ethnicity? % (N)
Hispanic or Latino 23.9 (95) 31.4 (125) 44.7 (178)
Black or African American 42.4 (191) 32.4 (146) 25.1 (113)
White 36.6 (183) 31.2 (156) 32.2 (161)
46.5 (<.0001)
Educational Attainment
Some high school or less 86.5 (32) 8.11 (3) 5.4 (2)
Finished high school or got GED 68.9 (71) 23.3 (24) 7.8 (8)
Did some college or training after high school 56.6 (171) 26.5 (80) 16.9 (51)
Associates degree or completed technical training 46.6 (83) 33.7 (60) 19.7 (35)
Bachelor’s degree 20.6 (78) 37.0 (140) 42.3 (160)
Advanced degree (Master’s, Ph.D., MD) 10.7 (39) 34.1 (124) 55.2 (201)
333.5 (<.0001)
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Table 4.4 Ecological and Economic Dimension Before and During the COVID-19 Pandemic (n=1,488)

Before During | Cohen’s d T-statistic
COoVID COoVID (P-value)t
Mean (SD)

Shop for locally grown produce and/or other food? 1.9 (1.1) 1.6 (1.1) -0.3 -12.43 (<.0001)
Shop at a farmer’s market or participate in a CSA? 1.5(1.1) 0.9 (1.0) -0.6 -20.67 (<.0001)
Grow your own produce? 0.9 (1.2) 0.9 (1.2) -0.0 -0.42 (.68)
Drive to the grocery store® 1.8 (1.4) 1.1(1.1) -0.6 -20.54 (<.0001)
Have groceries delivered to your home? 0.1 (0.6) 0.3 (0.6) 0.2 8.67 (<.0001)
Use a meal kit delivery® 0.2 (0.9) 0.4 (1.2) 0.1 3.67 (.0003)
Eat foods that are traditionally purchased pre-made 1.6 (1.1) 1.7 (1.2) 0.4 -4.62 (<.0001)
but someone made at home*
Eat something from a fast-food restaurant® 2.7 (2.0) 2.4 (1.9) -0.1 -4.99 (<.0001)
Eat take-out or delivery from a restaurant? 2.3 (1.8) 2.3 (1.6) 0.0 0.75 (.45)
Eat at a restaurant either indoors or outdoor dining® 2.5(1.4) 0.8 (1.3) -1.0 -38.03 (<.0001)
Eat meals that are home-cooked? 8.4 (5.0) 9.4 (5.1) 0.3 10.53 (<.0001)
Eat pre-packaged meals such as frozen dinners, 2.4 (2.8) 2.7 (3.0) 0.2 5.84 (<.0001)
canned soup, or ramen noodles?
Throw food away® 2.5 (0.9) 2.6 (0.9) 0.1 4.49 (<.0001)
Ecological & economic dimension score (0 to 52) | 234(5.9) | 245(6.2) | 1.2 -13.13 (<.0001)

!Paired t-test comparing before and during COVID; Cohen’s d calculating effect size.

20-4, where 4=Always and 0=Never

3Times per week

40-4, where 0=Always and 4=Never

°0-4, where 0=A great deal and 4=None at all
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Table 4.5 Human Health Dimension: Change in Food Group Consumption Before to
During the COVID-19 Pandemic (n=1,051)

Mean (SD)?
Vegetables! 0.4 (1.0)
Fruit! 0.4 (1.0
Nuts? 0.2 (0.9)
Beef, lamb, or pork? 0.2 (0.9)
Potatoes? 0.1(1.0)
Fisht 0.1 (1.0)
Beans, lentils, or peas! 0.1(0.9)
Dairy? 0.1(0.9)
Whole grainst 0.1 (0.8)
Sweets? -0.1(1.1)
Eggs? -0.2 (0.9)
Chicken and other poultry? -0.3(0.9)
Soy food (including tofu and soy milk)* -0.3(1.0)
Human health dimension score (-26 to 26) 0.7 (4.9

1-2=Alot less and 2=A lot more
2-2=A lot more and 2=A lot less
3 Positive values are more sustainable and negative values are less sustainable according to the PHD
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Table 4.6 Sustainable Diets before and during the COVID-19 Pandemic by Household Income and Race/Ethnicity (n=1,346)

Household Income! F-stat | P-value Race/Ethnicity? F-stat | P-value
Low Moderate High Hispanic Black or White
or Latino African
American

Ecological and
Economic Dimension
(mean (SE))
Before COVID 22.8(0.8)* | 23.4 (0.9)° | 24.3(0.9)° | 15.04 | <.0001 | 23.2(0.9)% | 22.5(0.8)" | 24.8(0.8)° | 20.21 | <.0001
Change during COVID | 1.0(0.5? | 1.2(0.5)% | 1.6 (0.5" | 7.09 .0009 1.4 (0.5 15(0.5?% | 0.9(0.5)* | 519 .006
Human Health
Dimension (mean (SE))
Change during COVID | 0.4 (0.8)* | 0.6(0.8)® | 0.9(0.8)° | 3.41 .03 0.3(0.8)* 1.6 (0.8)° 0.0 (0.8)* 8.47 .0002
Note: Means with common superscript letters did not differ at p<.05.
!Adjusted for education, race, and gender
2Adjusted for education, ITN, and gender
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Table 4.7 Associations Between Income, Race/ethnicity and Ecological and Economic Dimension (n=1,346)

Household Income? P-value Race/Ethnicity? P-value
Low Moderate High Hispanic or | Black or White
Latino African
American
Mean (SD) Mean (SD)

Shop for locally grown
produce and/or other food®

Before COVID 2.0(0.2 | 2.1(0.27 | 2.2(0.2)° .07 2.1(0.2* | 1.9(0.27 | 2.3(0.2> | <.0001

Change during COVID -0.5(0.1)* | -0.5(0.1)* | -0.4 (0.1) 35 -0.5 (0.1)* | -0.4 (0.1)* | -0.6 (0.1)° .009
Shop at a farmer’s market or
participate in a CSA®

Before COVID 1.5(0.2° | 1.7(0.2* | 1.8(0.2)° .03 1.6 (0.2)* | 1.5(0.2* | 1.9(0.2> | <.0001

Change during COVID -0.8 (0.2)* | -0.9(0.2)* | -0.9 (0.2) 34 -0.8(0.2)* | -0.7(0.2)* | -1.0(0.2)" | .0002
Grow your own produce®

Before COVID 0.8(0.2° | 0.9(0.2 | 0.9(0.2)° 35 0.8(0.2)* | 0.6(0.2 | 1.2(0.2° | <.0001

Change during COVID 0.1(0.12 | 01(0.1)° | 0.2(0.1)? 11 0.2(0.1)* | 0.2(0.12 | 0.1(0.1)° .08
Drive to the grocery store*

Before COVID 15(0.2 | 1.4(0.2° | 1.5(0.2¢ 41 1.3(0.2* | 1.4(0.27 | 1.7(0.2> | <.0001

Change during COVID -0.7 (0.2)* | -0.6(0.2)* | -0.6 (0.2) 74 -0.6 (0.2)* | -0.5(0.2)* | -0.7 (0.2) .04
Have groceries delivered to
your home*

Before COVID 0.1(0.12 | 01(0.1)* | 0.0(0.1) 20 0.0(0.1)* | 01(0.1)° | 0.0(0.1)° .002

Change during COVID 0.2(0.1* | 01(0.1)° | 0.1(0.1)?* 75 0.1(0.1)* | 0.1(0.2% | 0.2(0.1)° 69
Use a meal Kit delivery*

Before COVID 0.1(0.12 | 0.1(0.1)* | 0.2(0.1)° 01 0.1(0.1)* | 0.2(0.1% | 0.1(0.1)° 70

Change during COVID 0.1(0.2) [ -0.0(0.2? | -0.0(0.2) 60 -0.0 (0.2)* | 0.1(0.20* | 0.0(0.2)? 61
Eat foods that are traditionally
purchased pre-made but
someone made at home®

Before COVID 1.4 (0.2° | 15(0.20° | 1.4(0.2)0 .07 1.4 (0.2° | 1.4(0.2° | 15(0.2)¢ 16
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Change during COVID 0.1(0.1° | 0.1(0.1)* | 0.3(0.1)° | <0001 | 0.2(0.1)* | 0.1(0.1)° | 0.2(0.1)® | .003
Eat something from a fast-food
restaurant*
Before COVID 2.7(0.3 | 2.8(0.3)° | 2.7(0.3)% .07 2.7(0.3)* | 3.0(0.3" | 25(0.3* | .0002
Change during COVID -0.3(0.3* | -0.6(0.3)* | -0.7(0.3 | .21 -0.6 (0.3)* | -0.6 (0.3)* | -0.4 (0.3) 16
Eat take-out or delivery from a
restaurant
Before COVID 2.3(0.27 | 2.3(0.3% | 2.3(0.3) 39 2.3(0.3* | 2.6(0.3)° | 2.1(0.3* | <.0001
Change during COVID -0.2 (0.3 | -0.2(0.3* | -0.2(0.3* [ .28 -0.1(0.3)* [ -0.4(0.3)" | -0.1(0.3)® .02
Eat at a restaurant either
indoors or outdoor dining*
Before COVID 2.2(0.2* | 25(0.2)° | 2.7(0.2)° | <0001 | 25(0.2* | 24(0.22 | 2.5(0.2)° 16
Change during COVID -1.3(0.2)* | -1.6(0.2)° | -1.9(0.2)° | <.0001 | -1.6(0.2)* | -1.5(0.2)* | -1.7 (0.2) 16
Eat meals that are home-
cooked*
Before COVID 7.8(0.7* | 7.8(0.77 | 7.5(0.7)° 50 8.1(0.7* | 6.9(0.7)° | 8.0(0.7* | .0005
Change during COVID 0.4 (057 | 0.8(0.5)0® | 1.2(0.5° | .0001 | 0.8(05)° | 0.8(0.5° | 0.8(0.5)° 68
Eat pre-packaged meals such
as frozen dinners, canned soup,
or ramen noodles*
Before COVID 3.3(04)7 | 25(0.4)" | 2.2(0.4) [ <0001 | 25(0.4)?% | 2.4(0.47 | 3.1(0.4)" | <.0001
Change during COVID 0.2(0.3 | 0.0(0.3° | 0.0(0.3)% 44 0.1(0.3 | 0.0(0.3* | 0.1(0.3)° .89
Throw food away
Before COVID 2.6 (0.1)* | 2.6(0.1 | 2.6(0.1) 61 2.7(0.1)* | 25(0.1)° | 2.7(0.1)* | .0001
Change during COVID 0.1(0.1)* | 0.1(0.12 | 0.1(0.1)° 17 0.2(0.1)* | 0.1(0.1)* | 0.1(0.1)® 0.09

Note: Sustainable diet means with common superscript letters did not differ at p<.05.

!Adjusted for education, race, and gender
2Adjusted for education, ITN, and gender

30-4, where 4=Always and 0=Never
4Times per week
50-4, where 0=Always and 4=Never
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Table 4.8 Associations Between Income, Race/ethnicity and Human Health Dimension (n=1,001)

Household Income! P-value Race/Ethnicity? P-value
Low Moderate High Hispanic Black or White
or Latino African
American
Mean (SE) Mean (SE)

Change in human health dimension before and during COVID
Vegetables® 0.7 (0.2) 0.6 (0.2)2 0.7 (0.2)2 49 0.6 (0.2* | 0.9(0.2° | 05(0.2 | <.0001
Fruit® 0.6 (0.2)? 0.5 (0.2)* 0.6 (0.2)* A1 0.6 (0.2)* | 0.8(0.1° | 0.4(0.2° | <.0001
Nuts® -0.2(0.1)* | -0.1(0.1)* | -0.1(0.1)° .02 -0.2 (0.1)* | -0.1(0.1)* | -0.1(0.1)2 .86
Beef, lamb, or pork* 0.4 (0.2) 0.4 (0.1)* 0.4 (0.1)* .90 0.5(0.1)* | 0.4(0.1)* | 0.3(0.2)° 11
Potatoes* -0.1(0.2)* | -0.1(0.2)* | -0.0(0.2) .20 -0.1 (0.2)* | -0.0(0.2)* | -0.1(0.2) 61
Fish® -0.2 (0.2)* 0.0 (0.2)° 0.1(0.2)° 0001 | -0.1(0.2% | 0.2(0.2" | -0.1(0.2° .0002
Beans, lentils, or peas® -0.2(0.1)* | -0.1(0.1)* | -0.1(0.1)° .003 -0.1(0.1)* | -0.2(0.1)* | -0.1(0.1)2 .16
Dairy* 0.2 (0.2)? 0.1(0.1)2 0.1(0.1)2 .83 0.1(0.1)* | 0.3(0.1* | 0.1(0.1)° .02
Whole grains® -0.1(0.1)* | -0.1(0.1)* | -0.0(0.1) .08 -0.0 (0.1)* | -0.0(0.1)* | -0.1(0.2)® 11
Sweets* 0.2 (0.2) 0.1(0.22 0.2 (0.2)2 22 0.1(0.2* | 0.3(0.2* | 0.1(0.2)° .02
Eggs* -0.2(0.1* | -0.2(0.2)* | -0.4(0.2° | .0005 | -0.4(0.1)* | -0.1(0.1)° | -0.3(0.1)* | <.0001
Chicken and other poultry* | -0.4 (0.1)® | -0.4(0.1* | -0.5(0.1)° .03 -0.5(0.1)* | -0.5(0.1)* | -0.4 (0.1)2 24
Soy food (including tofu -0.4(0.2* | -0.2(0.2)° | -0.2(0.2)* | <.0001 | -0.2(0.2)* | -0.4(0.2)* | -0.2 (0.2) .005
and soy milk)®

Note: Food group means with common superscript letters did not differ by income or race/ethnicity at p<.05.
!Adjusted for education, race, and gender; analysis was conducted using proc glm Ismeans.

2Adjusted for education, ITN, and gender; analysis was conducted using proc glm Ismeans.

3.2 to 2, where -2=A lot less and 2=A lot more

4-2 to 2, where -2=A lot more and 2=A lot less
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Chapter 5: Conclusion

Summary of dissertation findings

The overall objective of this dissertation was to characterize the ecological, economic, human
health, and socio-cultural & political dimensions of a sustainable diet among socio-
demographically diverse populations in the US before and during the COVID-19 pandemic.
Specifically, 1 used a large, socioeconomically and racially/ethnically diverse population-based
sample of young adults to describe the extent to which dietary intake aligns with sustainable
diets through the application of the EAT-Lancet Planetary Health Diet (PHD), and identify
personal, behavioral, and socio-environmental correlates of the PHD. Additionally, I identified
how recent trends in ecological, economic, human health, and socio-cultural & political
dimensions of a sustainable diet were similar or different across diverse US subpopulations from
2019 to 2021. Finally, I described perceived changes among U.S. adults’ ecological, economic,
human health, and socio-cultural & political dimensions of a sustainable diet within the food

environment one year into the COVID-19 pandemic.

In Chapter 2, | described the extent to which dietary intake of young adults aligns with
sustainable diets through the application of the EAT-Lancet Planetary Health Diet (PHD), and
identified personal, behavioral, and socio-environmental correlates of sustainable dietary intake.
Participants’ overall PHD score was low: 4.1 on average (SD = 1.4) on a scale of 0 to 14 with 14
being the most sustainable. The score was slightly higher for females (4.2) than males (4.1).

Participants of low socioeconomic status had significantly lower overall PHD scores (4.1 (SD =
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1.4)) than those of high socioeconomic status (4.5 (SD = 1.2)). Likewise, those with only some
high school education had significantly lower overall PHD scores (3.9 (SD = 1.5)) than those
with a bachelor’s, graduate, or professional degree (4.3 (SD = 1.4)). Overall, participants were
close to meeting PHD recommendations for potatoes (3.9%), dairy (7.7%), and poultry (8.6%).
However, on average, participants over-consumed meat (148.5%), eggs (70.0%), and added
sugar (83.2%), and under-consumed whole grains (-54.8%), fish (-94.7%), legumes (-121.5%),
soy (-146.0%), and nuts (-175.2%). The mean scaled intake of meat was high at 47.4 (SD = 32.6)
g/day with more than 71% of participants consuming above the PHD recommendations. In
comparison, the mean scaled intake of fish was 10.0 (SD = 12.8) g/day, and mean scaled intakes
of plant-based proteins were 12.2 (SD = 20.4) g/day for legumes, 3.9 (SD = 11.9) g/day for soy,
and 3.3 (SD = 7.2) g/day for nuts, with more than 90% of participants having intakes that were
below PHD recommendations across all four categories. Study findings from this US cohort are
consistent with dietary patterns observed in other high-income countries (HICs) and contrast
with patterns observed in low-to-middle-income countries (LMICs) with regards to meat and
whole-grain consumption. For example, prior research in the United Kingdom (UK) has shown
relatively few individuals meet the PHD recommendations for whole grains (36.1%) and most
met (66.6%) or exceeded (33.4%) the recommendations for meat.>® In India, consumption
expenditures, in kcal/day, for urban and rural populations respectively, show that the PHD
recommendations were exceeded for whole grains (1029 and 1275) and fell short of meeting

recommendations for meat (3 and 5), fish (8 and 9), and eggs (6 and 10).%°

Participants’ overall PHD scores were most strongly associated with the standardized (mean=0,

SD=1) personal, behavioral, and socio-environmental correlates, availability of healthy food at
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home ( = 0.24) and frequency of fast-food consumption (B = -0.26). Other personal
characteristics positively associated with PHD score were self-efficacy for cooking (= 0.16),
self-esteem (B = 0.10), and overall body satisfaction (f = 0.12). Hours of physical activity per
week (B = 0.15) and number of lifestyle weight management behaviors performed last year (f =
0.11) were behavioral characteristics associated with more sustainable dietary intake.
Meanwhile, frequency of eating at a restaurant (f = -0.25), and hours of screen time (p = -0.16)
were negatively associated with sustainable dietary intake. Finally, participants reporting greater
parental encouragement of healthy eating ( = 0.15) experienced higher overall PHD scores on
average, while participants experiencing food insecurity had moderately lower PHD scores (B = -

0.09).

As hypothesized, the majority of young adults participating in the EAT 2010-2018 study had
substandard sustainable dietary intake based on the PHD. This was particularly true for
individuals of lower socioeconomic status and educational attainment. Most young adults
consumed high amounts of meat, a dietary behavior that is especially harmful to the
environment. Reducing meat consumption, especially by substituting plant-based proteins, is an
important target for intervention among US young adults. Policy and environmental changes
with the potential to improve diet healthfulness, such as, taxing SSBs and other unhealthy foods,
subsidizing nutrient-dense foods, fast food restaurants committing to reducing meat
consumption, and considering sustainability in the DGA hold potential for shifting diets towards

more environmentally sustainable choices.
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In Chapter 3, I compared how recent trends in ecological, economic, human health, and socio-
cultural & political dimensions of a sustainable diet were similar or different across diverse US
subpopulations from 2019 to 2021. Contrary to our hypothesis, the importance of healthfulness
in making food and drink purchasing decisions declined overall and across most consumer
groups between 2019 and 2021 (annual trend (B) = -0.06). Furthermore, the importance of
purchasing antibiotic-free food, hormone/steroid free food, and locally sourced foods also
declined among US consumers during this time period. These trends persisted after accounting
for differences in household income among each year’s sample. In contrast, the importance of
environmental sustainability on purchasing decisions increased, yet was not statistically
significant (annual trend () = 0.03). Younger individuals (18-50 years old) reported increased
importance of environmental sustainability between 2019 and 2021, while the impact of
environmental sustainability declined among individuals over 50. Finally, the importance of
price on purchasing decisions stayed constant over the time period (annual trend () = -0.002).
Price became decreasingly important to those living in rural locations, with lower household
incomes, and for those with a bachelor’s degree or no college education. Conversely, price
became increasingly important to those living in more urban locations, in the middle-income

bracket ($30,000-$150,000), and with some college education or a graduate degree.

This study found that the importance of healthfulness in making food and drink purchasing

decisions to consumers, purchasing antibiotic free food, hormone/steroid free food, and locally
sourced foods declined among a nationally representative sample of Americans. These declines
may be due to stressors from the pandemic and in response to changing consumer priorities. In

contrast, consumers’ decision to buy foods and beverages based on environmental sustainability
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and price remained consistent over the years examined, and low-income households showed a
decline in the impact of price on buying foods and beverages. This may have been due to the
expansion of federal nutrition programs SNAP and WIC during the pandemic, and the
continuation of those programs should be encouraged to promote equitable food access and
healthy, sustainable diets. Furthermore, the government should prioritize supporting farmers in
the transition to more sustainable agricultural practices to increase consumers’ access to

affordable, sustainable diets.

In Chapter 4, | examined perceived changes among U.S. adults’ ecological, economic, human
health, and socio-cultural & political dimensions of a sustainable diet within the food
environment one year into the COVID-19 pandemic. Our hypothesis that behaviors became on
average more supportive of a sustainable diet one year into the COVID-19 pandemic compared
to before the COVID-19 pandemic was supported by study findings with regards to ecological,
economic, and human health dimensions of sustainable diets. Overall, participants’ ecological
and economic sustainable diet dimension score improved (mean effect size=1.2). Improvements
to the dimension were achieved through large decreases in eating at a restaurant either indoors or
outdoors (effect size=-1.0), decreases in driving to the grocery store (effect size=-0.6), increases
in eating foods that were traditionally purchased pre-made but now made at home (effect
size=0.4), and increases in eating meals that were home-cooked (effect size=0.3). However, not
all changes to the dimension were improvements, shopping at a farmer’s market or participating
in a CSA (effect size=-0.6) along with shopping for locally grown produce and/or other food
(effect size=-0.3) both declined. On average, alignment of participants’ diets with the PHD

improved during the COVID-19 pandemic as compared to before the COVID-19 pandemic.
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Specifically, using a scale of -2 (less sustainable) to 2 (more sustainable) to quantify the degree
of change from before COVID, participants reported eating more vegetables 0.4, fruit 0.4, and
nuts 0.2 during COVID, as well as less beef, lamb, and pork 0.2. However, participants also

reported eating less soy food -0.3 and more poultry -0.3 and eggs -0.2.

High-income and Black/African American participants reported the greatest increases in the
human health dimension of sustainable diets during COVID. With regard to income, these
changes were strongly driven by high-income participants eating more fish during the COVID-
19 pandemic as compared to before the COVID-19 pandemic. Meanwhile, Black/African
American participants’ increases in the human health dimension were due to consuming more
vegetables, fruit, and fish, and fewer sweets, than before the COVID-19 pandemic. Furthermore,
high-income households and White participants were more likely than other sociodemographic
groups to have a higher ecological and economic dimension score for sustainable diets both
before and during the COVID-19 pandemic. Before COVID, high income participants more
frequently ate at restaurants either indoors or outdoors (2.7), compared to low (2.2) and moderate
(2.5) income participants. However, during the COVID-19 pandemic, a large decline in eating at
restaurants was seen among all income groups, with the largest declines among high-income
households (low -1.3, moderate -1.6, and high -1.9). This decline was countered by an increase
in eating meals prepared at home, again with the largest change being for high-income
households. Additionally, high-income households (0.3) increased the amount of food
traditionally purchased pre-made that they now made at home more than low (0.1) or moderate
(0.1) income households. On the other hand, low-income households (0.2) slightly increased

their consumption of pre-packaged meals such as frozen dinners, canned soup, or ramen noodles
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in comparison to moderate (0.0) or high (0.0) income households, although the change was not

statistically significant.

This study found that on average, adults engaged in more behaviors that are supportive of a
sustainable diet during the COVID-19 pandemic as compared to before the COVID-19
pandemic. This is particularly true regarding ecological and economic dimensions, likely in large
part due to business closures and social distancing regulations that limited consumer behavior,
including less frequent trips taken to the grocery store, an increased use of home grocery delivery
options, increased cooking at home, and greater consumption of healthy foods. In order to
support the continuation of these behaviors, policies that increase access to public transportation,
limit the frequency with which consumers have groceries delivered to their homes, and increase
home cooking should be supported. However, not all behavior changes during the pandemic
were positive with respect to sustainability. For example, the use of farmer's markets and CSAs
declined from before the COVID-19 pandemic, highlighting the importance of supporting local
farmers and food systems to strengthen their resilience to consumers’ changing needs. Looking
at the ecological, economic, and human health dimensions through the lens of equity revealed
that White and high-income participants were more likely than African American/Black,
Hispanic/Latino, or low-income participants to engage in behaviors that are supportive of a
sustainable diet with regard to the ecological and economic dimensions during the pandemic,
with the exception that African American/Black participants reported large increases in the
human health dimension. Multiple public health policies and interventions such as substitution of
plant-based proteins into fast-food and pre-packaged meals along with including plant-based

proteins in the Double Up Food Bucks program could increase low-income households' access to
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and consumption of environmentally sustainable diets. Additionally, policies that address
structural racism and the social determinants of health should be prioritized to increase equity in

sustainable diets.

Implications

This dissertation found that low-income participants value consuming a sustainable diet but had
a harder time accessing one compared to higher-income participants. Chapter 4 found that
sustainable diets were improved during the COVID-19 pandemic across all sociodemographic
groups, but that there were inequities between the improvements based on income. | found that
low-income households improved their sustainable diets less than those from higher-income
households during the COVID-19 pandemic. Therefore, policies that prioritize supporting low-
income households' access to foods that support a healthful and sustainable diet should be
prioritized. Information from Chapter 3 may provide a promising way to improve access to low-
income households as we move into a post-COVID food system. A surprising finding in Chapter
3 was that low-income households experienced a decline in the impact of price on buying foods
and beverages during 2020 and 2021 in comparison to 2019. Early on in the COVID-19
pandemic (March 2020), research showed that low-income households experienced increased
food insecurity, '8 which was further stressed by increased food costs.*® However, as the
pandemic continued the prevalence of food insecurity remained relatively stable across the US at
10.5%, 10.5%, and 10.2% in 2019, 2020, and 2021 respectively.'® One study in California even
found that very low food security declined among low-income households in 2020 post-COVID-
19, from 19.3% to 14.0%.83 National levels of very low food security also declined slightly from

2019 to 2021, from 4.1% to 3.8%.8% Our study findings may have occurred due to the provision
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of stimulus checks;'# increased child tax credit,*8 increased unemployment benefits,* and/or
increased benefits from SNAP and WIC.145146 Benefits for SNAP increased by 15% during
2020 and WIC increased participants' monthly produce allowance for fruits and vegetables
from $9 per child and $11 per adult to $35 per person.1**An evaluation of WIC households
during this time found that children increased their fruit and vegetable intake after the benefits
increased, suggesting that low-income parents have the desire to eat healthy diets when they
have the opportunity.'4® Other policy changes to SNAP and WIC during this time were waivers
that decreased requirements expected of participants to obtain their benefits, such as
necessitating in-person appointments and collecting anthropometric data; both of which have
been cited as barriers to program participation.'® Therefore, qualifying households may have
been more likely to participate in the programs than before the COVID-19 pandemic, increasing
their purchasing power for foods and beverages. Continuing these programs' expanded benefits

along with maintaining the decreased participation burden into the future may help improve the

accessibility of healthful and sustainable diets to low-income families.

Additionally, other ways to improve the accessibility of sustainable diets to low-income
households are to implement fiscal policies known to alter the healthfulness of diets.*® For
example, the World Health Organization (WHO) recommends at least a 20% tax on sugar-
sweetened beverages (SSBs) and other unhealthy foods to be coupled with comparable subsidies
on nutrient-dense foods like fruit, vegetables, whole grains, legumes, and nuts as a method to
shift consumption patterns, especially among low-income groups.®* The policy is highly cost-
effective, with a $0.01/ounce US national SSB tax estimated to provide health care savings of 24

times the cost to implement the tax.*®” Local jurisdictions have implemented such taxes with
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promising results in US cities; for example, Berkeley showed a 21% reduction in SSB
consumption and Philadelphia showed a 40% decreased odds of consumption.8818 These case
studies provide compelling evidence that a comparable national tax would be effective. It should
be acknowledged that low-income consumers are most likely to be affected by this type of
regressive tax. However, the high elasticity of SSB taxes means that lower-income households
may see some of the largest declines in SSB purchasing and potentially corresponding gains in

diet-related health improvements.%

Furthermore, large-scale changes to the food system will help improve the accessibility of
sustainable diets to low-income households and should be prioritized. Results from Chapter 3
found that consumers’ decisions to buy foods and beverages based on environmental
sustainability and price remained consistent from 2019 to 2021. This indicates that even in the
midst of a global pandemic and the economic hardship that ensued, consumers continue to state
that environmentally sustainable foods are important to them. This being said, other purchasing
drivers are in comparison ranked as more important than environmental sustainability, such as
taste, price, healthfulness, and convenience. Notwithstanding, a fair amount of public buy-in
exists for the government to support strengthening the sustainability of our food system with
particular attention to conventional agriculture. They can do this by supporting farmers in
making the transition towards greater environmental sustainability through subsidies and
incentives that promote large-scale management changes such as no or low till, nitrogen-fixing
cover crops, rotational grazing, riparian forests, buffer strips, drip irrigation, permaculture,
agroforestry, and polycultures.®”127-132 This will help to ensure that prices are affordable for

consumers as cost is often a competing priority when balancing ethical food choices.*3*
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Additionally, results from Chapter 4 showed a decline in consumers’ engagement with local food
systems during the COVID-19 pandemic. This highlights the need to strengthen the capacity of
local agriculture systems to engage consumers and is especially important as small-scale and
local food systems were more resilient than large-scale systems to adapt to the COVID-19
pandemic.*®® Three years into the COVID-19 pandemic, the Russian invasion of Ukraine has
worsened an already tumultuous food system and threatens global food security.®* Therefore, as

a nation it is important that we work to build local food security.

Dissertation strengths and limitations

This dissertation has multiple strengths. In Chapter 2, | used a large population-based sample
that was socioeconomically and racially/ethnically diverse. In Chapter 3, | used a nationally
representative sample with respect to age, gender, education, race/ethnicity, and region;
therefore, results can be generalized to the US population. In Chapter 4, | used a large, socio-

demographically diverse population-based sample with respect to income and race/ethnicity.

However, this dissertation has limitations that must be kept in mind when interpreting study
findings. All studies in this dissertation were cross-sectional, thereby limiting the ability to
determine causal inference and instead only allowing for the determination of correlation. In
Chapter 2, an important limitation was the brief assessment of plant-based proteins on the FFQ.
This may have led to an underestimation of participants' soy intake, resulting in lower overall
PHD scores. Future research focused on assessing sustainable diets should ensure that their

measures of dietary intake more comprehensively capture plant-based protein consumption.
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FFQs also rely on participants to recall their diet over the past year and studies have consistently
shown that people are poor at accurately reporting their past dietary consumption. One
alternative to FFQs is using biomarkers to quantitatively determine different components of past
dietary consumption; however, this may not be ideal when assessing sustainability as there are
not currently agreed upon biomarkers in the field. Participants were also only drawn from one
area in the US, thereby geographically limiting study findings' generalizability. Participants may
have also over-reported behaviors or characteristics they perceived as socially acceptable and
under-reported behaviors or characteristics they perceived as socially unacceptable due to social
desirability. This would have the effect of attenuating the correlations of personal, behavioral,
and socio-environmental characteristics with the PHD. In Chapter 3, Dynata’s consumer panel
used only electronic platforms for recruitment (social media platforms, mobile apps, and website
advertisements); therefore, adults without access to or knowledge about these technologies
would have been excluded from the sample. Furthermore, the survey was not weighted by
income, so the income level distribution may differ from the data in the most recent Current
Population Surveys available at the time. Finally, social-desirability bias is also a possibility as
participants may have overreported specific beliefs and behaviors, such as concern for
environmental sustainability and healthfulness. To mitigate this issue, survey data was collected
anonymously without an interviewer present to maintain anonymity. In Chapter 4, only
Black/African American, Hispanic/Latino, and White individuals were specifically recruited,
thereby limiting study findings from being generalized to other racial or ethnic groups.
Furthermore, data were collected using convenience sampling, a form of non-probability
sampling, that relies on self-selected participation. Our sample also consisted of people who

received their primary health care at Michigan Medicine. This approach would by nature exclude
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people who did not seek primary care and may have over-sampled healthier people than the
general population.t”® Additionally, this study required that participants had an email address in
their medical records and would not have reached people who do not have access to the internet
or an active email account. Participant responses may also have been impacted by social-
desirability bias, particularly given the highly politically polarized nature of social distancing
protocols that were put into place to mitigate the spread of COVID. As such, participants may
have under-reported high-risk behaviors like eating in person at a restaurant. Additionally,
social-desirability bias could be present due to our recruitment method which advertised the
study as being about food choice during COVID, participants may have under-reported
unhealthy (i.e., fast food) and overreported healthy (i.e., vegetable consumption) food choice
behavior. To mitigate social-desirability bias, survey response data was collected online without
an interviewer present and minimal personally identifiable data was collected to maintain

anonymity.

Future research

In Chapter 2, | found that Americans fell short of meeting sustainable diet recommendations,
particularly among low-income families. This was especially true in regards to high levels of
meat consumption and other ASFs. Therefore, future research should prioritize identifying
effective interventions that target high ASF consumers to shift protein intake (e.g., beef) to plant-
based proteins and more sustainable ASF (e.g., poultry) with specific attention to low-income
households. Previous interventions that have effectively demonstrated their ability to promote
health-related behavior change hold potential for shifting consumers' ASF consumption and

should be tested. Examples of effective health behavior change interventions that should be
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tested for efficacy to change ASF consumption include Choice architecture (e.g., front-of-
package carbon labels, taste-focused labeling of non-ASFs, defaults that make ASFs an opt-in
option, and environmental change to the location of ASFs to less visible or traversed locations)
and public communications (e.g. Dietary Guidelines for Americans) along with national policy
(decreasing ASFs, particularly beef, in the National School Lunch Program and shifting national

ASF subsidies to plant-based foods).170:171:192.193

Furthermore, in chapters 2 and 4, | found that more frequent fast-food consumption was
correlated with eating a less sustainable diet and that fast food and prepackaged meals were
consumed more frequently by low-income families. With the increasing popularity of plant-
based meat,** many fast food restaurants have begun to incorporate plant-based protein
alternatives into their menus.® The addition of these menu items has not yet been evaluated to
determine the impact on meat consumption and should be conducted with particular attention to
the impact on low-income families. Furthermore, future studies should investigate the
effectiveness of interventions that decrease ASFs in prepackaged meals as another way to
increase the accessibility of environmentally sustainable diets to low-income households. There
are significant challenges ahead, but this research can help inform strategies for improving

human and planetary health.
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Appendices
Appendix A: Pilot Protocol

RECRUITMENT

Convenience and snowball sampling methods will be used to recruit 20 participants. This can be
friends, neighbors, family, coworkers. At least 10 of which need to be outside the school of
public health and 15 of which need to be outside the field of nutrition.

Eligibility criteria:

a. Aged 18 - 65 years
b. Lives in the state of Michigan since March 10", 2020
c. Must be able to complete survey in English

Once a Participant has expressed interest in participating in the SUSTAIN Pilot Study:
Research staff will call participants to confirm eligibility and to provide information about the

study. If participant is eligible and interested, they will be asked to schedule a zoom interview.
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Script for call:

(If not eligible) At this time, you are not eligible to participate in this study. Thank you for
your time and interest!

(If eligible) Based on that information, it looks like you are eligible to participate in our study.
If you decide to participate in this study, you will participate in a 30 min zoom interview with
a member of our research study staff. You will be compensated $10 for your time. What
questions do you have any questions for me? (Answer any questions)

Does the study sound like something you are interested in? (If yes, proceed with scheduling)

(If no) Thank you for your time, | really appreciate you speaking with me this morning. Have
a great rest of your day.

(If yes) Okay, great. The next step would be to set up a time for you participate in a zoom
interview. Is there a day of the week that works best for you? (Pull up google calendar and
schedule)

I will send you an email with the zoom link and password for the interview on the *insert
date*. The email address | have on file is XX, is that correct?

(If incorrect, get email)

(If correct) 1 will go ahead and send that email once we get off the phone. We also would like
to remind participants of their appointments a few days in advance. Would you prefer that we
call, email, or text to remind you? (Note preference) Okay, so do you have any questions for
me before we get off the phone today?

(Answer any questions)

Once Off the Phone Make Sure to Schedule a Zoom Cognitive Interview:
Once a time has been confirmed by the participant schedule a zoom meeting.

To schedule a zoom meeting open the Zoom application on the laptop.

Click on Schedule a meeting.

Name the Meeting “SUSTAIN Pilot Study Interview ID#”

Schedule the day and time that the participant is available with a duration of 30 min.
Ensure that a passcode is generated

Click on Advanced Options

Check off “Automatically record meeting”

Click “save” to generate the zoom meeting.

Then using google calendar open the scheduled zoom meeting

©COoON RN E
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10. Using the “Add guest” text box add the participant's email and click save.

11. “Would you like to send invitation emails to Google Calendar guests?” Click send. If the
guest is outside of your organization, click “invite external guests.”

12. If you need technical help with this process please refer to zoom support.

Right After Study Visit is Scheduled Email Appointment Confirmation:

Subject: SUSTAIN Pilot Study — Appointment Confirmation

Hi XXX,

Thank you for participating in the SUSTAIN Pilot Study. This email is to confirm that you have
an appointment with us for INSERT DATE AND TIME on Zoom. Here is the Zoom link
INSERT ZOOM LINK and passcode INSERT ZOOM PASSCODE to join the call.

If you have any questions, or need to reschedule, please feel free to reply to this email.

Thank you,
Liz Ludwig-Borycz

Day of reminder email:
Subject: SUSTAIN Pilot Study — Appointment Reminder
Hi XXX,

This is just a reminder that you have an Zoom call with the SUSTAIN Pilot Study today at
INSERT DATE AND TIME

Here is the Zoom link INSERT ZOOM LINK and passcode INSERT ZOOM PASSCODE to
join the call.

The appointment will last about 30min.
| look forward to seeing later today!

Liz
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STUDY VISIT TIMELINE

Time Activity Audio-recorded
5 minutes | Review study consent form and obtain participant
consent
20 minutes | Participants engage in Cognitive Interviewing to pilot X

test quantitative measure

2 minutes | HSIP Payment

Study Visit Prep:

15 minutes prior to study visit start time, make sure equipment is working well on Zoom by
logging into the call ahead of time. Make sure that Zoom is set to enable audio transcription and
recording using the cloud recording. If need to troubleshoot you can use zoom support. 5 min
prior to study visit log into Zoom call. Have study visit questions pulled up on the screen ready

to share with participant over Zoom.
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COGNITIVE INTERVIEWING PROTOCOL

“As explained during the consent form, this zoom call is audio-recorded. | will go ahead and

turn on the audio-recorder.”

e Don’t sound apologetic

e Focus on cognitions, not feelings. Feelings will imply that they are supposed to feel a
certain way

e Try to ask in the most neutral way possible

Script

“The goal of this interview is to understand if the following questions capture your
experiences as a consumer. I’'m going to walk you through three pages of questions that
have been adapted from other surveys, and I'd like for you to tell me your impressions.

“Here’s the first set of questions. Please take a moment to look over this page.” (Share
screens with participant and open first set of questions. Give them a minute to read through

General Probes:

Please tell me your impressions of what you see.
Please tell me your thoughts about what you see.
Tell me your thoughts about the questions.

Are there any questions that would give you pause?
Are there any questions you would not answer?

Probes to use with items that have been specifically addressed:
What do you think of this question?
What does this question mean to you?

“Thank you for sharing. Now we’ll move on to the second set of questions. Please take a
moment to look over them.”

General Probes:

Please tell me your impressions of what you see.
Please tell me your thoughts about what you see.
Tell me your thoughts about the questions.
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Are there any questions that would give you pause?
Are there any questions you would not answer?

Probes to use with items that have been specifically addressed:
What do you think of this question?
What does this question mean to you?

“Thank you for sharing. Here is the third set of questions. Please take a moment to look over
them.”

General Probes:

Please tell me your impressions of what you see.
Please tell me your thoughts about what you see.
Tell me your thoughts about the questions.

Avre there any questions that would give you pause?
Avre there any questions you would not answer?

Probes to use with items that have been specifically addressed:

What do you think of this question?
What does this question mean to you?
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AFTER STUDY VISIT PROTOCOL
Upload audio & video files:

1. Log into umich google email on laptop.

2. Look for two emails sent by Zoom. The first will contain the link to the cloud video recording and the second will contain the
link to the audio transcription. (Note it may take a few minutes after the video interview has concluded to upload to the cloud
and be available for download.)

Open the second email labeled audio transcription.

Click on the link that is labeled “These files are available to view, download, and edit on the recording detail page:”

This will open a new tab at umich Zoom.

Download the mp4 video file.

Download the audio transcript vt file.

Drag the Cognitive Interviewing audio and video files to the cognitive interview folder on the server (SPH > NS > Labs>
Bauer Lab > Projects > SUSTAIN Study > SUSTAIN Pilot Study > Cognitive Interview > Raw Data) and rename as
“ID#_Cognitivelnterview _transcript. VIT” and “ID#_Cognitivelnterview video.mp4” respectively.

9. Delete the audio and video files from your laptop downloads.

10. Go into trash and delete the audio and video files from the trash.

N O

Edit Transcription of Cognitive Interview:

1. Open both the transcription and video of the cognitive interview. (Notepad will open the transcript VTT files on window.)

2. Copy the text from the transcription in the VTT file and paste it into a new word doc.

3. Save the word doc in the same folder as the transcription and videos on the server labeled
“ID#_Cognitivelnterview_transcript.docx”

4. Read through the transcript in the word doc to make sure that it recorded the words correctly.

5. If there are errors, use the video to listen to the participant and make corrections in the word document to the text. (for
example, the last name, Ludwig-Borycz, gets transcribed as “Ludwig ports” this would need to be corrected to “Ludwig-
Borycz™”.)
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MODIFICATION OF SURVEY QUESTIONS
Modifying cognitive interviews

1. Conduct 10 cognitive interviews

2. Then modify, clarify, or augment survey questions based on participant’s feedback to ensure:
a. questions produce the intended data

questions that are confusing to participants are identified and improved for clarity

problematic questions or questions that are difficult to answer are identified

response options are appropriate and adequate

it reveals the thought process of participants on domain items
f. it can indicate problematic question order

3. Then conduct 10 more cognitive interviews.

4. Repeat step 2 “modify, clarify, or augment survey questions based on participant’s feedback™.

©® o0 o
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Appendix B: Pilot Survey

SURVEY INSTRUMENT

Construct Question Response Type
Screening Thank you for your interest in the SUSTAIN study (IRB# HUM00191932). We invite you to participate in a Note
Questions research study to learn more about your food choices during COVID-19. Eligible adults will be asked to
complete a 20-minute survey. Those completing the survey will be mailed a $10 Mastercard gift card as a
thank you. If you have any questions about SUSTAIN, please contact Elizabeth Ludwig-Borycz, Principal
Investigator at SUSTAIN@umich.edu. Please answer the following questions to see if you are eligible to
participate.
Are you able to complete this survey in English? Yes Select one
No
How old are you? Numeric
Do you live in the State of Michigan? Yes Select one
No
Have you lived in Michigan since at least March 10", 2020? Yes Select one
No
Eligibility If they are not eligible: Note
Thank you for your interest in our study. Unfortunately, you are not eligible to participate.
If they are eligible:
Thank you for your interest in our study. You are eligible to complete the survey! Please click the Next button
to continue.
Consent The purpose of SUSTAIN is to learn more about your food choices during COVID-19. This study is being Note

conducted by Liz Ludwig-Borycz at the University of Michigan (IRB# HUM00191932).

If you agree to be part of this study, you will be asked questions about yourself and your family. In order to
collect the best quality data, we ask that you complete the survey in a quiet place and that you complete all
questions without taking a break. We appreciate you taking the time to carefully read the questions and
provide thoughtful answers.

Participating in this study is completely voluntary. Even if you decide to participate now, you may change your
mind and stop at any time. You may choose not to answer questions for any reason. The University of
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Michigan Institutional Review Board Health Sciences and Behavioral Sciences has determined that this study is
exempt from IRB oversight. All of your responses will remain confidential. Only qualified research staff will

have access to your survey data.

This survey takes about 20 minutes to complete. We ask you to please answer as many questions as possible.

Your responses are very important to us.

If you have any questions about SUSTAIN please email us at SUSTAIN@umich.edu.

Thank you for your help!

By continuing with the survey, you are consenting to participate in the SUSTAIN study.

Sociodemogr | What is your Age? Numeric
aphics - age

Sociodemogr | How would you best describe YOUR race or ethnicity? Check all | Black or African American Select all that
aphics - that apply. Hispanic and/or Latinex apply

race/ethnicit
y

White; Black or African American; American Indian or Alaska

American Indian or Alaska Native

Asian or Pacific Islander

Native; Chinese; Filipino; Asian Indian; Vietnamese; Korean; White

Japanese; other Asian; Native Hawaiian;, Samoan; Chamorro; Other

other Pacific Islander; some other race. Refused
Sociodemogr | What is your sex? Male Select One
aphics - sex Female
Sociodemogr | How many people live or stay in your house, apartment, or (XX) Numeric
aphics — mobile home?
household
income level | Here, you counted everyone living and sleeping in your home

most of the time, including young children, roommates, and
friends and family members who are living with you, even
temporarily.
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Sociodemogr
aphics -
proxy for
household
income

Were you or were any children in your home enrolled in any of
the following during the past year because of your household
income? Check all that apply.

Food Stamps/SNAP/EBT

Medicaid

Free lunch or reduced lunch at school

Head Start

WIC

Pick-up school provided meals

Select all that
apply

: Rarely do this

: Sometimes do this

: Frequently do this

Sociodemogr | Think about your income and the income of everyone who lived | Less than $20,000 Select one
aphics - with you in the past year. Please select which option best $20,000 to $34,999
household describes your total household income before taxes. $35,000 to $49,999
income $50,000 to $74,999
Note: including income from jobs, public assistance or welfare, $75,000 to $99,999
unemployment insurance, workmen’s compensation, disability, | $100,000 to $124,999
social security benefits, child support or alimony, and any $125,000 to $149,999
income any member of your household received from $150,000 or More
family/friends.
Access Thinking back over the past year, please indicate how much on average you do the following? Note
Access Growing a vegetable garden or participating in a community 1: Never do this Select one
garden 2: Rarely do this
3: Sometimes do this
4: Frequently do this
5: Always do this
Please indicate if this is different than before March 10", 2020, | 1: Much Less Select one
when COVID-19 began? 2: Less
3: Same
4: More
5: Much More
Access shopping local for produce and/or other food 1: Never do this Select one
2
3
4
5

: Always do this

109




Please indicate if this is different than before March 10, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Access

shopping at a farmer’s market or CSA (Community Supported
Agriculture)

: Never do this

: Rarely do this

: Sometimes do this

: Frequently do this

: Always do this

Select one

Please indicate if this is different than before March 10%, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Access

Ordering a meal kit delivery

: Never do this

: Rarely do this

: Sometimes do this

: Frequently do this

: Always do this

Select one

Please indicate if this is different than before March 10%, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Access

Going to the grocery store

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one
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: Much Less

Select one
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Please indicate if this is different than before March 10, 2020,
when COVID-19 began?

: Less

: Same

: More

: Much More

Access

Online delivery grocery shopping

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10", 2020,
when COVID-19 began?

: Much Less

: Less

: Same

APIWINIRPIOVPRPR WINIRIUOBRIWIN

: More

5:

Much More

Select one

Access

Why did you make this change?

| am afraid of getting COVID-19

| don’t have enough money

Businesses are closed

Stay at home order

Boredom

Want to try something new

Lonely

Social interaction

Loss of transportation

Loss of childcare

To save money

It makes me feel happy

If makes me feel safe

Other “fill in the blank”

Select all that
apply

Access

On a scale of 1 to 10, with 1 being not at all and 10 being
definitely, please rate how likely it is that you will continue
[doing behavior] once the COVID-19 pandemic is over?”

1,

2,3,4,5,6,7,8,9,10

Select one
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Preparation

Thinking back over the past year, please indicate how much on average you do the following?

Note

Preparation

Ordering meals that are delivered/take-out from a restaurant

1

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Preparation

Buying fast-food

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10%, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Preparation

Cooking at home

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10", 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More
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: Much More

Select one
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Preparation

Eating out at a restaurant in person

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10%, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Preparation

Making foods at home that you traditionally purchased pre-
made (e.g. bread, granola, muffins)

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10", 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Preparation

Making ready-made meals from my pantry or freezer

: Never do this

: A few times per month

: Once a week

: A few times per week

: Every day or more

Select one

Please indicate if this is different than before March 10%, 2020,
when COVID-19 began?

: Much Less

: Less

: Same

: More

: Much More

Select one

Preparation

Why did you make this change?
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am afraid of getting COVID-19
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| don’t have enough money

Businesses are closed

Stay at home order

Boredom

Want to try something new

Lonely

Social interaction

Loss of transportation

Loss of childcare

To save money

It makes me feel happy

If makes me feel safe

Other “fill in the blank”

Select all that
apply

Preparation On a scale of 1 to 10, with 1 being not at all and 10 being 1,2,3,4,5,6,7,8,9,10 Select one
definitely, please rate how likely it is that you will continue
[doing behavior] once the COVID-19 pandemic is over?”

Preparation Please explain your previous answer to the question "Do you Open-ended Open-ended
think this change will continue in the future?"

Consumption | For each food listed, please estimate the frequency of consumption on average since March 10", 2020. Note

135-item

validated

semi-

quantitative

food

frequency

questionnair

e (FFQ)

Consumption | Please indicate if this is different than before March 10", 2020, | 1) Eat much less now Select one

: FFQ

when COVID-19 began?

2) Eat less now

3) Eat the same now
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4) Eat more now

5) much more now

Consumption

Why did you make this change?

| am afraid of getting COVID-19

| don’t have enough money

Businesses are closed

Stay at home order

Boredom

Want to try something new

Lonely

Social interaction

Loss of transportation

Loss of childcare

To save money

It makes me feel happy

If makes me feel safe

Other “fill in the blank”

Select all that
apply

Consumption | On a scale of 1 to 10, with 1 being not at all and 10 being 1,2,3,4,56,7,8,9,10 Select one
definitely, please rate how likely it is that you will continue
[doing behavior] once the COVID-19 pandemic is over?”
Food Waste Over the last week, how much of the following foods (e.g. 1) none Select one
vegetables, fruit, meat, poultry, fish, and grains) have you 2) very little
thrown away?” Excluding inedible food parts (apple cores, 3) little
peels, ect.) 4) some
5) much
Food Waste Please indicate if this is different than before March 10%", 2020, | 1: Much Less waste now Select one
when COVID-19 began? 2: Less waste now
3: Same waste now
4: More waste now
5: Much More waste now
What is the highest level of education you have completed? Some high school or less Select one

Finished high school or got GED
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Sociodemogr

Did some college or training after high

aphics - school
education Associates degree or completed technical
training
Bachelor’s degree
Advanced degree (e.g., Master’s Degree,
Ph.D., MD)
Household Below are several statements that people have made about their food situation. Note
food security
Please indicate whether the statement was often true, sometimes true, or never true for (you/your household)
in the last 12 months.
Household The food that (I/we) bought just didn’t last, and (I/we) didn’t Often true Select one
food have money to get more. Sometimes true
security-1 Never true
Household (I/We) couldn’t afford to eat balanced meals. Often true Select one
food Sometimes true
security-2 Never true
Household In the last 12 months did you or other adults in your household | Yes, almost every month Select one
food ever cut the size of your meals or skip meals because there Yes, some months but not every month
security-3 wasn't enough money for food? Yes, only 1 or 2 months
No
Household In the last 12 months, did you ever eat less than you felt you Yes Select one
food should because there wasn't enough money for food? No
security-4
Household In the last 12 months, were you ever hungry but didn't eat Yes Select one
food because there wasn't enough money for food? No
security-5

Sociodemogr
aphics -
employment

What was your employment status before COVID-19 (before
March 10%, 2020)?

Employed full-time (in person)

Employed part-time (in person)

Employed full-time (remotely)

Employed part-time (remotely)

Select all that
apply
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Unemployed, and currently looking for
work

Unemployed, and currently taking care of
house and or family

Full-time student (in person)

Full-time student (remotely)

Part-time student (in person)

Part-time student (remotely)

Other:

Sociodemogr
aphics -
employment

Please indicate which of the following describes you best after

COVID-19 (after March 10%, 2020).

Employed full-time (in person)

Employed part-time (in person)

Employed full-time (remotely)

Employed part-time (remotely)

Unemployed, and currently looking for
work

Unemployed, and currently taking care of
house and or family

Full-time student (in person)

Full-time student (remotely)

Part-time student (in person)

Part-time student (remotely)

Select all that
apply

Other:
COVID-19 The current coronavirus (COVID-19) outbreak is causing extra stress for many people, including families with Note
Family Stress | children of all ages. We would like to know how things are going for you and your family related to this
Screener situation. Please answer the following questions about your experiences and feelings over the last few weeks,
(FSS) using the following scale. Because of COVID-19 related events and changes, | have felt increased stress
about:
COVID-19 FSS | Food running out or being unavailable 1: Strongly Disagree Select One

2: Somewhat Disagree

3: Neither Agree nor Disagree

4: Somewhat Agree
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: Strongly Agree

COVID-19 FSS

Losing a job or decrease in family income

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Housing or utilities

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Loss of or limited childcare

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Taking care of children, including those who are normally in

school

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Tension or conflict between household members

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Physical health concerns for me or a family member

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree
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: Strongly Agree

Select One
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COVID-19 FSS

Increased anxiety or depression

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Reminders of past stressful/traumatic events

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Loss of social connections, social isolation

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

COVID-19 FSS

Access to medical and/or mental health care

: Strongly Disagree

: Somewhat Disagree

: Neither Agree nor Disagree

: Somewhat Agree

: Strongly Agree

Select One

Values
Sustainable
Diet Practices

How important is it to you that your food is produced as
organic?

: Not at all

: Alittle

: Somewhat

: Very important

Select One

Values
Sustainable
Diet Practices

How important is it to you that your food is not processed?

: Not at all

: Alittle

: Somewhat

: Very important

Select One

Values
Sustainable
Diet Practices

How important is it to you that your food is locally grown?

: Not at all

: Alittle
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: Somewhat

Select One
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4: Very important

Values How important is it to you that your food is not genetically 1: Not at all Select One
Sustainable modified? 2: Alittle
Diet Practices 3: Somewhat
4: Very important
Purchase How much of an impact do the following have on your decision to buy foods and beverages on a scale of 1 to Note
Drivers 57 (1=No Impact and 5=A Great Impact)
Convenience 1,2,3,4,5 Select One
Healthfulness 1,2,3,4,5 Select One
Price 1,2,3,4,5 Select One
Taste 1,2,3,4,5 Select One
Environmental Sustainability 1,2,3,4,5 Select One
Cooking Please rate your cooking skills on a scale of 1 to 5. (1=no skills at | 1: No skills at all Select One
Ability all and 5=Expert) 2:
3: Basic
4:
5: Expert
Final page Thank you for participating in our study! Note

120




Appendix C: SUSTAIN Protocol

HUMO00191932 Online Survey Protocol

1. Recruitment Methods (target recruitment=1,200)

a. DOCTR

i.  To contact research participants and meet enrollment numbers, we will

work with the Data Office of Clinical and Translational Research

(DOCTR) data team to query contact information (names and emails) for

the following groups:

1.

2.

Adults between the ages of 18-65 years old; alive, receiving care at
any Michigan Medicine outpatient clinic with a Michigan home
zip code from March 1, 2017- March 1, 2020; who identify as
African American/black

a. Insurance status = Medicaid (Recruitment target=133)

b. Insurance status does not = Medicaid (Recruitment

target=267)

Adults between the ages of 18-65 years old; alive, receiving care at
any Michigan Medicine outpatient clinic with a Michigan home
zip code from March 1, 2017- March 1, 2020; who identify as
Hispanic/Latino(a)/Spanish descent

a. Insurance status = Medicaid (Recruitment target=133)

b. Insurance status does not = Medicaid (Recruitment

target=267)
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3. Adults between the ages of 18-65 years old; alive, receiving care at
any Michigan Medicine outpatient clinic with a Michigan home
zip code from March 1, 2017- March 1, 2020; who identify as non-
Hispanic caucasian

a. Insurance status = Medicaid (Recruitment target=133)
b. Insurance status does not = Medicaid (Recruitment
target=267)
ii. DOCTR identified participant contact:

1. Individuals will be contacted by email developed by the study team
and sent by DOCTR to potential participants that have an email on
file; our study staff will never have access to PHI.

iii.  Recruitment material: Email template is included in Section 12,
b. Paid social media ads
i.  Recruitment materials will direct participants to SUSTAINStudy.org,
which will include basic study information and link to Qualtrics-based
screening survey.
c. UM Health Research
I.  Recruitment materials will include basic study information and direct

participants to a Qualtrics-based screening survey.

2. Participant screening and enrollment:
a. Eligibility criteria:
I.  Aged 18 - 65 years

ii.  Lives in the state of Michigan since at least March 2020
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iii.  Involved in food choices/shopping in your household
iv.  Must be able to complete the survey in English
b. Screening procedures:
i.  Participants that are recruited through social media and UM Health
Research will undergo an additional screening step.
1. Qualtrics-based screening survey
2. If determined that participants may be eligible, RA will send
participants an email with a unique, one-time-use URL that directs
the participant to take the eligibility screener.
3. Recruitment materials: Email template is included in Section 12.

ii.  Participants recruited through DOCTR will receive an email with a
unique, one-time-use URL for each person contacted.

iii.  All participants recruited through social media, UM Health Research, and
DOCTR will take the unique one-time-use URL eligibility screening
survey.

1. Participants will complete the screening survey, which will
automatically determine their eligibility.

2. |If participants are ineligible, they will receive a message thanking
them and explaining they are ineligible.

3. If participants are eligible, they will be directed to the study

consent form followed by the study survey.

3. Survey completion and participant compensation:
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Survey completion and participant compensation will occur once all data has been
collected by doing a drawing among the 1,200 participants to randomly select 10
winners of a $100 Mastercard gift card. The survey data is collected separately
from compensation data so that participants’ contact information is not linked to
their survey responses.

Participants must complete 85% of the qualtrics survey questions to be eligible to
enter the drawing.

Upon survey completion participants who completed <85% of the qualtrics
survey questions will be notified that they did not complete enough of the survey
to be eligible to enter the drawing.

Participants who completed >=85% of the qualtrics survey questions will be
automatically redirected to a separate gift card survey if they would like to enter
the drawing to win a $100 Mastercard gift card. The gift card survey will ask
participants to provide their email addresses and a verifiable residential mailing
address in the state of Michigan.

If randomly selected for one of the Mastercard gift cards the participant will be
mailed a $100 gift card though the UM HSIP office.

Participant mailing addresses will be checked on the USPS website to ensure
correct mailing addresses. If there is a discrepancy then it will be reconciled by
emailing participants to confirm their correct mailing address and giving them 48

hours to respond.
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Appendix D: SUSTAIN Recruitment Email

Subject Line: Participate in an online study for the University of Michigan: SUSTAIN
Greetings!

We are inviting adults to participate in a research study from the University of Michigan to learn more about their food choices during
COVID-19.

Individuals eligible to participate in the study will complete a 20-minute survey. Those completing the survey will have the
opportunity to submit their email to be enrolled in a drawing for 1 of 10, $100 Mastercard gift cards as a thank vou.

To learn more about SUSTAIN and see if vou are eligible to participate, please click the following one-time use link or copy and paste
the UEL into vour internet browser on yvour computer (cell phone is not recommended): {unique URL}

The survey can only be completed once, so please do not share this email or the one-time use survey link with others.

SUSTAIN 1s led by Liz Ludwig-Boryez at the University of Michigan. If you have any questions about SUSTAIN please email us at
SUSTAIN@umich edu.

Fegards,
Liz Ludwig-Borycz

Principal Investigator
IRB# HUMO00191932

I
|
I
=
=
==
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Appendix E: SUSTAIN Survey

Construct Question Response Type Source
Eligibility Block

Screening Thank you for your interest in the SUSTAIN study (IRB# Note

Questions: HUMO00191932). We invite you to participate in a research study

Eligible if able to | to learn more about your food choices during COVID-19. If you

complete study in | are eligible to participate in SUSTAIN, you will be asked to

English; 18-65 complete a 20-minute survey. People who complete the survey

years old; Lives can enter a drawing for 1 of 10, $100 Mastercard gift cards as a

in Michigan thank you. If you have any questions about SUSTAIN, please

AND (1-3years | contact Liz Ludwig-Borycz, Principal Investigator at

OR 3 years or SUSTAINstudy@umich.edu. Please answer the following

more); and is guestions to see if you are eligible to participate.

involved in If you are interested in True Select one robot protection

grocery participating in the SUSTAIN False

shopping/food study please click "true." Force response

choices in your Are you able to complete this Yes Select one

household. survey in English? No
Force response

How old are you (in years)? Numeric DSQ
Force response
What is your gender? Male Select one Adapted from Project
Female EAT 2018

Do not identify as male or
female

Force response
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What state do you live in?

(list of all states)

Select one

Force response

What is your home zip code?

Numeric

Force response

How long have you lived in
(chosen state)?

less than 1 year

1- 3 years

3 years or more

Select one

Force response

Are you involved in the grocery
shopping or food choices in your

household?

Yes

No

Select one

Force response

Race/ethnicity

How would you best describe
your race/ethnicity? Check all that

apply.

Black or African American

Hispanic/Latino(a)/Spanish
descent

Asian or Pacific Islander

American Indian or Alaska
Native

White

Other (please describe
below)

Select all that apply
(make this a required
guestion)

Force response

IFIC 2019
Quota at:

Hispanic/Latino(a)/S
panish descent =400
AND Gift Card
eligible

Non-Hispanic Black
or African American
= 400 AND Gift
Card eligible

Non-Hispanic White
=400 AND Gift Card

eligible
Income quota Were you or your household Yes Select one Quota at:
enrolled in any of the following No no=800 AND Gift
Force response Card eligible
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during the past year because of
your household income?

e Food Stamps/SNAP/EBT
e Medicaid/WIC
e Head Start

e Free lunch or reduced
lunch at school

Captcha Please click the box below to I’m not a robot robot protection
prove you are human.
Eligibility If they are not eligible: Note
Thank you for your interest in our study. Unfortunately, you are
not eligible to participate.
If they are eligible:
Thank you for your interest in our study. You are eligible to
complete the survey! Please click the Next button to continue.
Consent Block
Consent The purpose of SUSTAIN is to learn more about your food Note

choices during COVID-19. This study is being conducted by Liz
Ludwig-Borycz at the University of Michigan (IRB#
HUMO00191932). We expect that approximately 1,200 people will
participate in the study.

If you agree to be part of this study, you will be asked questions
about yourself and your family. We ask that you complete the
survey in a quiet place and that you complete all questions
without taking a break. We appreciate you taking the time to
carefully read the questions and provide thoughtful answers.

Participating in this study is completely voluntary. Even if you
decide to participate now, you may change your mind and stop at
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any time. You may choose not to answer questions for any
reason. The University of Michigan Institutional Review Board
Health Sciences and Behavioral Sciences has determined that this
study is exempt from IRB oversight. All of your responses will
remain confidential. Only qualified research staff will have access
to your survey data.

To thank you for taking part in our study, we are giving all
participants who respond to at least 85% of the questions the
opportunity to enter a drawing for 1 of 10, $100 Mastercard gift
cards. We will also be implementing methods to identify
fraudulent responses. Participants identified as fraudulent will not
be eligible to enter the gift card drawing. This survey takes about
20 minutes to complete. We ask you to please answer as many
guestions as possible. Your responses are very important to us.

If you have any questions about SUSTAIN please email us at
SUSTAINstudy@umich.edu.

Thank you for your help!

By continuing with the survey, you are consenting to participate
in the SUSTAIN study.

Sociodemographic Block

We’d like to start by asking some questions about you and your household.

Note

Sociodemographi
¢s —household
income level

Including yourself, how many
people live in your home?

Numeric (make this a
required group)

2020 Census
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https://www2.census.gov/programs-surveys/decennial/2020/technical-documentation/questionnaires-and-instructions/questionnaires/2020-informational-questionnaire.pdf

Gender

What is your gender?

Male

Female

Do not identify as male or
female

Select one

Force response

robot protection

Sociodemographi | Think about your income and the | Less than $10,000 Select one (make this | Adapted from
cs - household income of everyone who lives $10,000 to $19,999 a required question) SPROUT Study and
income with you. Please select which $20,000 to $34,999 NHANES

option best describes your total $35,000 to $49,999

household income before taxes in | $50,000 to $74,999

the past 12 months. $75,000 to $99,999

$100,000 to $124,999

Note: include income from jobs,  ["$125 000 to $149,999

public assistance or welfare, $150,000 or More

unemployment insurance, Don’t know

workmen’s compensation,

disability, social security benefits,

child support or alimony, and any

income any member of your

household received from

family/friends.
Sociodemographi | What is the highest level of Some high school or less Select one NHANES

cs - education

education you have completed?

Finished high school or got
GED

Did some college or training
after high school

Associates degree or
completed technical training

Bachelor’s degree

Advanced degree (e.g.,
Master’s Degree, Ph.D.,
MD)

Please indicate which of the
following describe you best

Employed full-time (in
person)

Select all that apply

“Taking care of
house or family”
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Sociodemographi
cs - employment

e Before COVID-19 (before

March 2020)

e Over the past year during
COVID-19 (since March

2020)

Employed part-time (in
person)

Employed full-time
(remotely)

Employed part-time
(remotely)

Unemployed and looking for
work

Unemployed and taking care
of house and/or family

Full-time student (in person)

Full-time student (remotely)

Part-time student (in person)

Part-time student (remotely)

Other (please describe

comes from
NHANES 2017/2018

below)
COVID risk: Do you consider yourself to be at | Yes Select one VA COVID-19
Part A high risk of COVID-19 infection? | Ng Provider Social Risks
Don’t know Screening Questions
COVID Have you been fully vaccinated Yes Select one CDC
vaccination against COVID-19?
No

People are considered fully
vaccinated:

e 2 weeks after their second
dose in a 2-dose series,
like the Pfizer or Moderna

vaccines

e 2 weeks after a single-

dose vaccine, like

Johnson & Johnson’s

Janssen vaccine
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https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated.html

COVID risk:
Part B

Do you have any of the following
medical conditions associated
with increased risk of severe
illness from COVID-19?

e Cancer

e Chronic kidney disease

e COPD (chronic
obstructive pulmonary
disease)

e Down Syndrome

e Heart conditions, such as
heart failure, coronary
artery disease, or
cardiomyopathies

e Immunocompromised
state (weakened immune
system) from solid organ
transplant

e Obesity, BMI (body mass
index) of 30 or higher

e Pregnancy
e Sickle cell disease
e Smoking

e Type 2 diabetes mellitus

Yes

No

Select one
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Food Access and Preparation Block

Note
The following questions will ask you about things you did before COVID-19, have
been doing over the past year during COVID-19, and will do once the COVID-19
pandemic is over.
For the following questions,
“Before COVID-19” refers to before March 2020
“Over the past year during COVID-19” refers to since March 2020
“Once the COVID-19 pandemic is over” refers to 2022 or after
Access Please indicate how much on average you and your household Note
have done (will do) the following?
e Before COVID-19
e Over the past year during COVID-19
e Once the COVID-19 pandemic is over
Drive to the grocery store Never or less than once a Select one Mangiaracina R,
month Marchet G, Perotti S,
1-2 times per month Tumino A. A review
3-4 times per month of the environmental
1 or more times per day €-commerce.a
Have groceries delivered to your | Never or less than once a Select one logistics perspective.

home month

1-2 times per month

3-4 times per month

2-3 times per week

Int J Phys Distrib
Logist Manag.
2015;45(6):565-91.
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1 or more times per day

United States
Environmental
Protection Agency.
What You Can Do to
Reduce Pollution
from Vehicles and
Engines |
Transportation, Air
Pollution, and
Climate Change | US
EPA [Internet]. [cited
2020 Sep 28].
Available from:
https://www.epa.gov/
transportation-air-
pollution-and-
climate-change/what-
you-can-do-reduce-
pollution-vehicles-
and-engines

Siikavirta H,
Punakivi M,
Karkkainen M,
Linnanen L. Effects
of e-commerce on
greenhouse gas
emissions: A case
study of grocery
home delivery in
Finland. J Ind Ecol.
2002;6(2):83-97.
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Edwards JB,
McKinnon AC,
Cullinane SL.
Comparative analysis
of the carbon
footprints of
conventional and
online retailing: A
“last mile”
perspective. Int J
Phys Distrib Logist
Manag. 2010;40(1-
2):103-23.

Durand B, Gonzalez-
Feliu J. Urban
Logistics and E-
Grocery: Have
Proximity Delivery
Services a Positive
Impact on Shopping
Trips? Procedia - Soc
Behav Sci.

Shop for locally-grown produce Never Select one
and/or other food Rarely

Sometimes

Frequently

Always
Shop at a farmer’s market or Never Select one
participate in a CSA (Community | Rarely
Supported Agriculture) Sometimes

Frequently

Always

Yang Y, Campbell
JE. Improving
attributional life
cycle assessment for
decision support: The
case of local food in
sustainable design. J
Clean Prod
[Internet].
2017;145:361-6.
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Grow your own produce Never Select one Available from:
Rarely http://dx.doi.org/10.1
Sometimes 016/].jclepro.2017.01
Frequently 020
Always
Center for
Sustainable Systems
University of
Michigan. U.S. Food
System Factsheet.
Pub. No. CSS01-:06.
Use a meal kit delivery (e.g., Blue | Never or less than one meal | Select one Heard BR, Bandekar
Apron, Hello Fresh) per month M, Vassar B, Miller
1-4 meals per month SA. Comparison of
2-6 meals per week life cycle
1 meal per day environmental
2 or more meals per day impacts from meal
kits and grocery store
meals. Resour
Conserv Recycl
[Internet].
2019;147(November
2018):189-200.
Available from:
https://doi.org/10.101
6/j.resconrec.2019.04
.008
Preparation e Eat something from a Never or less than one meal | Select one Project EAT

fast-food restaurant
(including traditional
“burgers-and-fries”

restaurants, Mexican fast

food, fried chicken such

per month

1-4 meals per month

2-6 meals per week

1 meal per day

2 or more meals per day
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https://www.sph.umn.edu/sph-2018/wp-content/uploads/2019/12/project-eat-iii-survey.pdf

as KFC, sandwich or sub
shops, and pizza places)

e Eat take-out or delivery
from a restaurant (not
including fast food)

e Eat at a restaurant either
indoors or outdoor dining
(not including fast food)

Eat meals that are home-cooked
(not counting pre-packaged meals
like frozen dinners, canned soup,
ramen noodles)

Never or less than one meal
per month

1-4 meals per month

2-6 meals per week

1 meal per day

2 or more meals per day

Select one

Schmidt Rivera XC,
Espinoza Orias N,
Azapagic A. Life
cycle environmental
impacts of
convenience food:
Comparison of ready
and home-made
meals. J Clean Prod
[Internet].
2014;73(2014):294—
309. Available from:
http://dx.doi.org/10.1
016/j.jclepro.2014.01
.008

Fertig AR, Loth K,
Trofholz AC, Tate
AD, Miner M,
Neumark-Sztainer D,
et al. Compared to
pre-prepared meals,
fully and partially
home-cooked meals
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http://dx.doi.org/10.1016/j.jclepro.2014.01.008
http://dx.doi.org/10.1016/j.jclepro.2014.01.008
http://dx.doi.org/10.1016/j.jclepro.2014.01.008

in diverse families
with young children
are more likely to
include nutritious
ingredients. J Acad
Nutr Diet.
2018;119(5):818-30

NHANES pg 13-15

Eat pre-packaged meals such as
frozen dinners, canned soup, or
ramen noodles (NOT counting
meals that are home-cooked)

Never or less than one meal
per month

1-4 meals per month

2-6 meals per week

1 meal per day

2 or more meals per day

Select one

Schmidt Rivera XC,
Espinoza Orias N,
Azapagic A. Life
cycle environmental
impacts of
convenience food:
Comparison of ready
and home-made
meals. J Clean Prod
[Internet].
2014;73(2014):294—
309. Available from:
http://dx.doi.org/10.1
016/j.jclepro.2014.01
.008

Food and Agriculture
Organization of the
United Nations, Food
Climate Research
Network. Plates,
pyramids, planet:
Developments in
national healthy and
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https://wwwn.cdc.gov/nchs/data/nhanes/2017-2018/questionnaires/DBQ_J.pdf
http://dx.doi.org/10.1016/j.jclepro.2014.01.008
http://dx.doi.org/10.1016/j.jclepro.2014.01.008
http://dx.doi.org/10.1016/j.jclepro.2014.01.008

sustainable dietary
guidelines. 2016.

NHANES pg 13-15

Eat foods that are traditionally
purchased pre-made but someone
made at home (e.g. bread,
muffins, or granola)

Never

Rarely

Sometimes

Frequently

Always

Select one

Monteiro CA,
Cannon G, Moubarac
JC, Levy RB,
Louzada MLC, Jaime
PC. The un Decade
of Nutrition, the
NOVA food
classification and the
trouble with ultra-
processing. Public
Health Nutr.
2018;21(1):5-17.

Food and Agriculture
Organization of the
United Nations, Food
Climate Research
Network. Plates,
pyramids, planet:
Developments in
national healthy and
sustainable dietary
guidelines. 2016.

Access &
Preparation

What is the main reason you made
this change? (Referring to
""access/preparation item')

Safety during COVID-19

Healthier

Less expensive

Tastes better

Convenience

Select one

IFIC 2020

139
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https://foodinsight.org/wp-content/uploads/2020/06/IFIC-Food-and-Health-Survey-2020.pdf

(Ask for each item in access and
preparation only if Over the past
year during COVID-19 & Before
COVID-19 don’t match)

Other (please describe
below)

Consumption Block

Note
These questions are about foods you ate or drank during the past month, that is, the
past 30 days. When answering, please include meals and snacks eaten at home, at
work or school, in restaurants, and anyplace else.
dsq_010 During the past month, how often | Never Select one
did you eat hot or cold cereals? 1 time last month
2--3 times last month
1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_020 During the past month, what kind Drop Down
of
cereal did you usually eat?
Search (type cereal name and/or
scroll to select)
dsq_020_oth If other kind of cereal please Text box

describe below

DSQ from
NHANES:

26-item dietary
screener
questionnaire (DSQ)
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https://epi.grants.cancer.gov/diet/shortreg/instruments/dsq-in-nhanes-09-10-self-administered-english-version.pdf

dsg_xx3 If there was another kind of cereal Drop Down
that you
usually ate during the past month,
what kind
was it? If none leave blank.
Search (type cereal name and/or
scroll to select)
dsq_xx3_oth If other kind of cereal please Text box
describe below
dsq_030 During the past month, how often | Never Select one
did you have any milk (either to 1 time last month
. n _
drink or on cereal)? Include 53 times last month
regular milks, chocolate or other i
flavored milks, lactose-free milk, | 1 time per week
buttermilk. Please do not include | 2 times per week
small amounts of mi_lk in coffee or 3--4 times per week
tea or plant-based milks such as _
oat milk, soy milk, and almond 5--6 times per week
milk. 1 time per day
2-3 times per day
4-5 times per day
6 or more times per day
dsq_xx4 During the past month, what kind | Whole or regular milk Select one
dsg_xx40s of milk did you usually drink? 204 fat or reduced-fat milk

1%, Y%, or low--fat milk

Fat--free, skim or nonfat
milk

Other kind of milk (please
describe below)
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dsq_030p During the past month, how often | Never Select one
did you have any plant-based 1 time last month
milks such as soy, almond, PRCYT I H
coconut, oat, rice, or others (either | =~ times last mont
to drink or on cereal)? Please do 1 time per week
not include small amounts of milk |2 times per week
In coffee or tea. 3--4 times per week
5--6 times per week
1 time per day
2-3 times per day
4-5 times per day
6 or more times per day
dsq_xx4p During the past month, what kind | Soy milk Select one
dsq_xx4osp of plant-based milk did you Almond milk
usually drink? .
Coconut milk
Oat milk
Rice milk
Other kind of plant-based
milk (please describe below)
dsq_040 During the past month, how often | Never Select one

did you drink regular soda or
pop that contains sugar? Do not
include diet soda.

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day

142




2-3 times per day

4-5 times per day

6 or more times per day

dsq_050 During the past month, how often | Never Select one
didyoudrink 1 time last month
100% pure fruit juices such as YT I H
orange, mango, --3 times last mont
apple, grape and pineapple juices? | 1 time per week
Do not 2 times per week
include fruit flavored drinks with -
3--4 times per week
added sugar or :
fruit juice you made at home and | 5--6 times per week
added sugar 1 time per day
. 2-3 times per day
4-5 times per day
6 or more times per day
dsg_060 During the past month, how often | Never Select one
did you drink coffee or tea thgt 1 time last month
had sugar or honey added to it? 3T I H
Include coffee and tea you —-3 times last mont
sweetened yourself and 1 time per week
presweetened tea and coffee 2 times per week
drinks such as Arizona Iced Tea 3.4 times per week
and Frappuccino. Do not include : P
artificially sweetened coffee or 5--6 times per week
diet tea. 1 time per day
2-3 times per day
4-5 times per day
6 or more times per day
dsq_070 Never Select one

143




During the past month, how often
did you drink sweetened fruit
drinks, sports or energy drinks,
such as Kool-Aid, lemonade,
Hi-C, cranberry drink, Gatorade,
Red Bull or Vitamin Water?
Include fruit juices you made at
home and added sugar to. Do not
include diet drinks or artificially
sweetened drinks.

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day

2-3 times per day

4-5 times per day

6 or more times per day

dsq_080 During the past month, how often | Never Select one
did you eat fruit? Include fresh, 1 time last month
frozen or canned fruit. Do not >3t I H
include juices. —3 times last mont
1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_090 During the past month, how often | Never Select one

did you eat a green leafy or lettuce
salad, with or without other
vegetables?

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week
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1 time per day

2 or more times per day

dsq_100 During the past month, how often | Never Select one
did you eat any kind of fried 1 time last month
potatoes, including french fries, PR I H
home fries, or hash brown -3 times last mont
potatoes? 1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_110 During the past month, how often | Never Select one
did you eat any other kind of 1 time last month
potatoes, such as baked, boiled, >3t I H
mashed potatoes, sweet potatoes, -3 times fast mont
or potato salad? 1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_120 During the past month, how often | Never Select one

did you eat refried beans, baked
beans, beans in soup, pork and
beans or any other type of cooked
dried beans? Do not include green
beans.

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day
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2 or more times per day

dsq_210 During the past month, how often | Never Select one
did you eat brown rice or other 1 time last month
cooked whole grains, such as 2--3 times last month
bulgur, g:racked Wh_eat,_or millet? 1 time per week
Do not include white rice. 2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_130 During the past month, not Never Select one
including what you just told me 1 time last month
about (green salads, potatoes, 2--3 times last month
C(_)oked dried beans), how often 1 time per week
did you eat other vegetables? 2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_150 During the past month, how often | Never Select one
did you have Mexican--type salsa | 1 time last month
made with tomato? 2--3 times last month
1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_140 During the past month, how often | Never Select one

did you eat pizza? Include frozen

1 time last month

2--3 times last month
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pizza, fast food pizza, and
homemade pizza.

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day

2 or more times per day

dsq_160 During the past month, how often | Never Select one
did you have tomato sauces such | 1 time last month
as with spaghetti or noodles or 2--3 times last month
mixed i_nto foods such as lasagna? 1 time per week
D_o not include tomato sauce on 2 times per week
pizza. 3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_190 During the past month, how often | Never Select one
did you eat any kind of cheese? 1 time last month
Include cheese as a snack, cheese | 2__3 times last month
on burg_ers, sandwiches, and 1 time per week
cheese in foods such as lasagna, 2 times per week
quesadillas, or casseroles. Do not -
include cheese on pizza. 3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_170 During the past month, how often | Never Select one

did you eat red meat, such as
beef, pork, ham, or sausage? Do
not include chicken, turkey or
seafood. Include red meat you had
in sandwiches, lasagna, stew, and
other mixtures. Red meats may

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week
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also include veal, lamb, and any
lunch meats made with these
meats.

1 time per day

2 or more times per day

dsq_180 During the past month, how often | Never Select one
did you eat any processed meat, | 1 time last month
such as bacon, lunch meats, or hot | 2__3 times last month
dogs? Ing:lude pro_cessed meats 1 time per week
ygu had in sandwiches, soups, 2 times per week
pizza, casseroles, and other -
. 3--4 times per week
mixtures. -
5--6 times per week
Processed meats are those 1 time per (?Iay
preserved by smoking, curing, or | 2 Or more times per day
salting, or by the addition of
preservatives. Examples are: ham,
bacon, pastrami, salami,
sausages, bratwursts,
frankfurters, hot dogs, and spam.
dsq_200 During the past month, how often | Never Select one
did you eat whole grain bread 1 time last month
including toast, rolls and in 2--3 times last month
_sandwmhes? Whole grain breads 1 {ime per week
include Wholt_e wheat, rye, (_)atmeal 2 times per week
and pumpernickel. Do not include -
. 3--4 times per week
white bread. .
5--6 times per week
1 time per day
2 or more times per day
dsq_220 During the past month, how often | Never Select one

did you eat chocolate or any other
types of candy? Do not include
sugar-free candy.

1 time last month

2--3 times last month

1 time per week

2 times per week
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3--4 times per week

5--6 times per week

1 time per day

2 or more times per day

dsq_230 During the past month, how often | Never Select one
did you eat doughnuts, sweet 1 time last month
rolls, Danish, muffins, pan dulce, | 2--3 times last month
or pop-tarts? Do not include 1 time per week
sugar-free items. 2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_240 During the past month, how often | Never Select one
did you eat cookies, cake, pie or | 1 time last month
brownies? Do not include sugar- | 2--3 times last month
-free kinds. 1 time per week
2 times per week
3--4 times per week
5--6 times per week
1 time per day
2 or more times per day
dsq_250 During the past month, how often | Never Select one

did you eat ice cream or other
frozen desserts? Do not include
sugar--free kinds.

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day

2 or more times per day
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dsq_260

During the past month, how often
did you eat popcorn?

Never

1 time last month

2--3 times last month

1 time per week

2 times per week

3--4 times per week

5--6 times per week

1 time per day

2 or more times per day

Select one

End of DSQ
How likely are you to keep eating | Extremely likely Select one Eccles, M. P.; Hrisos,
the way you are now? Somewhat likely S.; Francis, J.; Kaner,
Neither likely nor unlikely E. F.; Dickinson, H.
Somewhat unlikely O.; Beyer, F.;
Extremely unlikely Johnston, M. Do
Self- Reported
Intentions Predict
Clinicians’
Behaviour: A
Systematic Review.
Implement. Sci.
2006, 1 (1).
https://doi.org/10.118
6/1748-5908-1-28.
Has your diet changed over the Yes Select one
past year during the COVID-19 Somewhat
Pandemic (since March 2020) No (if no then skip the rest of
compared to before COVID-19 the consumption block to the
(before March 2020)? next block, Food waste)
Please indicate how much on a lot more Select one Adapted from Food

average you have eaten the

more

in the Anthropocene
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31788-4/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(18)31788-4/fulltext

following foods over the past year
during the COVID-19 Pandemic
(since March 2020) compared to
before COVID-19 (before March
2020).

1) leat
vegetables now than I did
before the COVID
Pandemic.

2) leat potatoes
now than | did before the
COVID Pandemic.

3) leat fruit now
than I did before the
COVID Pandemic.

4) |leat whole
grains now than I did
before the COVID
Pandemic.

5) leat dairy
now than | did before the
COVID Pandemic.

6) |eat beef,

lamb, or pork now than |
did before the COVID

Pandemic.

7) leat chicken
and other poultry now

the same amount of

less

a lot less

IFIC 2020
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than | did before the
COVID Pandemic.

8) leat €qgs now
than I did before the
COVID Pandemic.

9) leat fish now
than I did before the
COVID Pandemic.

10) | eat beans,

lentils, or peas now than
| did before the COVID

Pandemic.

11) | eat soy foods
(including tofu, soy
milk, etc.) now than I did
before the COVID
Pandemic.

12) | eat nuts now
than | did before the
COVID Pandemic.

13) | eat sweets
now than | did before the
COVID Pandemic.

What is the main reason you
changed your diet over the past
year? (this question is only asked
once, not 13 seperate times for
each food group)

Safety during COVID-19

Healthier

Less expensive

Tastes better

Convenience

Select one

IFIC 2020

152
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Other (please describe
below)

Food Waste Block

Food Waste Please indicate how much on A great deal Select one Elimelech E, Ert E,
average you and your household A lot Ayalon O. Exploring
have thrown (will throw) food A moderate amount the drivers behind
away? A little self-reported and

None at all measured food
e Before COVID-19 (before wastage. Sustain.
March 2020) 2019;11(20):1-19
e Over the past year during First study to look at
COVID-19 (since March the association
2020) between self-reported
e Once the COVID-19 food wasit and
pandemic is over (2022 or measured food waste.
after) They are correlated,
albeit weakly.
What is the main reason you made | Safety during COVID-19 Select one IFIC 2020
this change? (Referring to "throw | Healthier
food away") Less expensive
Tastes better
(Ask only if Over the past year Convenience
during COVID-19 & Before Other (please describe
COVID-19 don’t match) below)
Covariates
Cooking Skills Please rate your cooking skills Extremely good Select one

e Now

Somewhat good

Neither good nor bad
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e Before COVID-19 (before

Somewhat bad

March 2020) Extremely bad
Values How important is it to you that Extremely important Select One Larson, N.; Laska,
Sustainable Diet | your food is Very important M. N.; Neumark-
Practices Moderately important sztainer, D. Do
1) produced as organic? Slightly important Young Adults Value
Not at all important Sustainable Diet
- ? . L
2) non-processed: Practices? Continuity
3) locally grown? in Values from
Adolescence to
Adulthood and
Linkages to Dietary
Behaviour. Public
Health Nutr. 2019.
Purchase Drivers | How much of an impact do the A great deal Select One IFIC 2020
following have on your decision A lot
to buy foods and beverages? A moderate amount
A little
1) Convenience None at all
2) Healthfulness
3) Price
4) Taste
5) Environmental
Sustainability
Household Food Security Block
Note Blumberg, S. J;;
Below are several statements that people have made about their food situation. Bialostosky, K.;
Hamilton, W. L.;
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Please indicate whether the statement was often true, sometimes true, or never true for

you and your household in the last 12 months.

Briefel, R. R. The
Effectiveness of a
Short Form of the

Household food | The food that I bought just didn’t | Often true Select one Household Food
security-1 last, and I didn’t have money to Sometimes true Security Scale. Am.

get more. Never true J. Public Health
Household food | I couldn’t afford to eat balanced | Often true Select one 1999, 89 (8), 1231~
security-2 meals. Sometimes true 1234.

Never true https://doi.org/10.210

Household food In the last 12 months did you or Yes, almost every month Select one 5/AJPH.89.8.1231
security-3 other adults in your household Yes, some months but not

ever cut the size of your meals or | every month

skip meals because there wasn't Yes, only 1 or 2 months

enough money for food? No
Household food In the last 12 months, did you Yes Select one
security-4 ever eat less than you felt you No

should because there wasn't

enough money for food?
Household food In the last 12 months, were you Yes Select one
security-5 ever hungry but didn't eat because | No

there wasn't enough money for

food?

COVID-19 Family Stress Screener Block

COVID-19 COVID-19 is causing extra stress | Strongly agree Select one Huth-Bocks, A.
Family Stress for many people. We would like Somewhat agree COVID-19 Family
Screener (FSS) to know how things are going for | Neither agree nor disagree Stress Screener;

you and your family related to this
situation. Please answer the
following questions about your

Somewhat disagree

Strongly disagree

Cleveland, Ohio:
Case Western, 2020.
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experiences and feelings over the
last few weeks, using the
following scale. Because of
COVID-19 related events and

changes, | have felt increased

stress about:

1)

2)

3)
4)

5)

6)

7)

8)

9)

Food running out or being
unavailable

Losing a job or decrease
in family income

Housing or utilities

Loss of or limited
childcare

Taking care of children,
including those who are
normally in school

Tension or conflict
between household
members

Physical health concerns
for me or a family
member

Increased anxiety or
depression

Reminders of past
stressful/traumatic events

Not Applicable
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10) Loss of social
connections, social
isolation

11) Access to medical and/or
mental health care

Final Page Gift Card Block

Final page

If didn’t answer enough questions:

Thank you for participating! Unfortunately, you didn't answer
enough questions to be enrolled in the gift card drawing.

Note

If answered enough questions:
Thank you for participating in our study!

Would you like to enter a drawing for 1 of 10, $100 Mastercard
gift cards?

Yes (automatically
redirect to the Gift
Card Survey)

No (End Survey)
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Gift card survey

Please fill out your name, address, and email below to enter the drawing for | Note
1 of 10, $100 Mastercard gift cards. Winners will be drawn on June 15,

2021. If selected, the winners will be notified by email and the gift card

will be mailed to your address.

Name (First and Last) Text
Address line 1 Text
Address line 2 Text
City Text
State Text
Zip Code Number
Please enter your email address Email
[Study team will notify winners by email

to expect the gift card in the mail]

Please confirm your email address: Email
(Ensure the emails match)

Thank you again for your time! Note

158




=

10.

11.

12.

13.

14.

15.

Bibliography

United Nations. Paris Agreement. Paris; 2015.

Vermeulen SJ, Campbell BM, Ingram JSI. Climate Change and Food Systems. Annu Rev
Environ Resour. 2012;37:195-222.

International Water Management Institute. Water for food water for life: A
Comprehensive assessment of water management in agriculture. Earthscan. London; 2007.
Kissinger G, Herold M, Sy V De, Angelsen A, Bietta F, Bodganski A, et al. Drivers of
Deforestation and Forest Degradation: A Synthesis Report for REDD+ Policymakers.
Vancouver Canada; 2012.

Tilman D, Clark M, Williams DR, Kimmel K, Polasky S, Packer C. Future threats to
biodiversity and pathways to their prevention. Nature. 2017;546(7656):73-81.

Downs SM, Ahmed S, Fanzo J, Herforth A. Food Environment Typology: Advancing an
Expanded Definition, Framework, and Methodological Approach for Improved
Characterization of Wild, Cultivated, and Built Food Environments toward Sustainable
Diets. Foods. 2020;9(532).

Mangiaracina R, Marchet G, Perotti S, Tumino A. A review of the environmental
implications of B2C e-commerce: a logistics perspective. Int J Phys Distrib Logist Manag.
2015;45(6):565-91.

United States Enironmental Protection Agency. What You Can Do to Reduce Pollution
from Vehicles and Engines | Transportation, Air Pollution, and Climate Change | US EPA
[Internet]. [cited 2020 Sep 28]. Available from: https://www.epa.gov/transportation-air-
pollution-and-climate-change/what-you-can-do-reduce-pollution-vehicles-and-engines
Siikavirta H, Punakivi M, Kérkkainen M, Linnanen L. Effects of e-commerce on
greenhouse gas emissions: A case study of grocery home delivery in Finland. J Ind Ecol.
2002;6(2):83-97.

Edwards JB, McKinnon AC, Cullinane SL. Comparative analysis of the carbon footprints
of conventional and online retailing: A “last mile” perspective. Int J Phys Distrib Logist
Manag. 2010;40(1-2):103-23.

Durand B, Gonzalez-Feliu J. Urban Logistics and E-Grocery: Have Proximity Delivery
Services a Positive Impact on Shopping Trips? Procedia - Soc Behav Sci.
2012;39(November 2014):510-20.

Food and Agriculture Organization of the United Nations, Food Climate Research
Network. Plates, pyramids, planet: Developments in national healthy and sustainable
dietary guidelines. 2016.

Monteiro CA, Cannon G, Moubarac JC, Levy RB, Louzada MLC, Jaime PC. The un
Decade of Nutrition, the NOVA food classification and the trouble with ultra-processing.
Public Health Nutr. 2018;21(1):5-17.

Kanemoto K, Moran D, Shigetomi Y, Reynolds C, Kondo Y. Meat Consumption Does
Not Explain Differences in Household Food Carbon Footprints in Japan. One Earth.
2019;1(4):464-71.

Fertig AR, Loth K, Trofholz AC, Tate AD, Miner M, Neumark-Sztainer D, et al.

159



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

Compared to pre-prepared meals, fully and partially home-cooked meals in diverse
families with young children are more likely to include nutritious ingredients. J Acad Nutr
Diet. 2018;119(5):818-30.

Schmidt Rivera XC, Espinoza Orias N, Azapagic A. Life cycle environmental impacts of
convenience food: Comparison of ready and home-made meals. J Clean Prod.
2014;73(2014):294-309.

Du Y, Rong S, SunY, Liu B, Wu Y, Snetselaar LG. Association Between Frequency of
Eating Away-From-Home Meals and Risk of All-Cause and Cause-Specific Mortality. J
Acad Nutr Diet. 2021;121(9):1741-9.

Heard BR, Bandekar M, Vassar B, Miller SA. Comparison of life cycle environmental
impacts from meal Kits and grocery store meals. Resour Conserv Recycl. 2019;147:189—
200.

Yang Y, Campbell JE. Improving attributional life cycle assessment for decision support:
The case of local food in sustainable design. J Clean Prod. 2017;145:361-6.

Center for Sustainable Systems University of Michigan. U.S. Food System Factsheet. Vol.
No. CSS01-, University of Michigan. 2020.

Schnell SM. Food miles, local eating, and community supported agriculture: Putting local
food in its place. Agric Human Values. 2013;30(4):615-28.

Alaimo K, Beavers AW, Crawford C, Snyder EH, Litt JS. Amplifying Health Through
Community Gardens: A Framework for Advancing Multicomponent, Behaviorally Based
Neighborhood Interventions. Curr Environ Heal reports. 2016;3(3):302-12.

Beavers AW, Atkinson A, Alaimo K. How Gardening and a Gardener Support Program in
Detroit Influence Participants’ Diet, Food Security, and Food Values. J Hunger Environ
Nutr. 2019;15(2):149-69.

Lal R. Home gardening and urban agriculture for advancing food and nutritional security
in response to the COVID-19 pandemic. Food Secur. 2020;12(4):871-6.

Flanagan K, Robertson K, Hanson C. Reducing Food Loss and Waste: Setting a Global
Action Agenda. World Resources Institute. 2019.

United Nations Environment Programme. Food Waste Index Report 2021. United Nations
Environment Programme. Nairobi; 2021.

Swinburn BA, Sacks G, Hall KD, McPherson K, Finegood DT, Moodie ML, et al. The
global obesity pandemic: Shaped by global drivers and local environments. Lancet.
2011;378(9793):804-14.

Tulchinsky H Theodore. Micronutrient Deficiency Conditions: Global Health Issues.
Public Health Rev. 2010;32(1):243-55.

FAO, IFAD, UNICEF, WFP, WHO. The State of Food Security and Nutrition in the
World 2018. Building climate resilience for food security and nutrition. The State of Food
Security and Nutrition in the World 2019. Rome; 2018.

Rockstrém J, Steffen W, Noone K, Persson A, Chapin FS, Lambin EF, et al. Planetary
Boundaries: Exploring the Safe Operating Space for Humanity. Ecol Soc. 2009;14(2).
Health Council of the Netherlands. Guidelines for a healthy diet: the ecological
perspective. The Hague: Health Council of the Netherlands; 2011.

Nordic Council of Ministers. Nordic Nutrition Recommendations 2012 Integrating
nutrition and physical activity ISBN. 5th ed. Copenhagen: Narayana Press; 2014.

German Council for Sustainable Development. The Sustainable Shopping Basket: a guide
to better shopping. Berlin; 2013.

160



34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

Ministry of Health of Brazil. Dietary Guidelines for the Brazilian Population Dietary
Guidelines for the Brazilian Population. S&o Paulo; 2015.

Seed B. Sustainability in the Qatar national dietary guidelines, among the first to
incorporate sustainability principles. 2014;18(13):2303-10.

Jones AD, Hoey L, Blesh J, Miller L, Green A, Shapiro LF. A Systematic Review of the
Measurement of Sustainable Diets. Adv Nutr An Int Rev J. 2016;7(4):641-64.

Willett W, Rockstrom J, Loken B, Springmann M, Lang T, Vermeulen S, et al. The
Lancet Commissions Food in the Anthropocene : the EAT — Lancet Commission on
healthy diets from sustainable food systems. Lancet. 2019;393:447-92,

Garnett T. Plating up solutions. Am Assoc Adv Sci. 2016;353(6305):1202—4.
Hanley-cook GT, Argaw AA, Kok BP De, Vanslambrouck KW, Toe LC, Kolsteren PW,
et al. EAT — Lancet diet score requires minimum intake values to predict higher
micronutrient adequacy of diets in rural women of reproductive age from five low- and
middle-income countries. Br J Nutr. 2020;126(1):92-100.

Hirvonen K, Bai Y, Headey D, Masters WA. Affordability of the EAT-Lancet reference
diet: a global analysis. Lancet Glob Heal. 2020;8(1):e59-66.

Perera T, Russo C, Takata Y, Bobe G. Legume Consumption Patterns in US Adults:
National Health and Nutrition Examination Survey (NHANES) 2011-2014 and Beans,
Lentils, Peas (BLP) 2017 Survey. Nutrients. 2020;12(1237).

Hallstrom E, Carlsson-Kanyama A, Borjesson P. Environmental impact of dietary change:
A systematic review. J Clean Prod. 2015;91:1-11.

The Food and Agriculture Organization of the United Nations. Tackling Climate Change
Through Livestock A Global Assessment of Emissions and Mitigation Opportunities. VVol.
14, Most. 2013.

Rose D, Heller MC, Willits-smith AM, Meyer RJ. Carbon footprint of self-selected US
diets: nutritional, demographic, and behavioral correlates. Am J Clin Nutr. 2019;526-34.
Fresan U, Sabaté J. Vegetarian Diets: Planetary Health and Its Alignment with Human
Health. Adv Nutr. 2019;10:S380-8.

Aleksandrowicz L, Green R, Joy EJM, Smith P, Haines A. The impacts of dietary change
on greenhouse gas emissions, land use, water use, and health: A systematic review. PL0S
One. 2016;11(11):1-16.

Nelson ME, Hamm MW, Hu FB, Abrams SA, Griffin TS. Alignment of healthy dietary
patterns and environmental sustainability: A systematic review. Adv Nutr.
2016;7(6):1005-25.

Wang DD, Li Y, Afshin A, Springmann M, Mozaffarian D, Stampfer MJ, et al. Global
Improvement in Dietary Quality Could Lead to Substantial Reduction in Premature Death.
J Nutr. 2019;149(6):1065-74.

Sharma M, Kishore A, Roy D, Joshi K. A comparison of the Indian diet with the EAT-
Lancet reference diet. BMC Public Health. 2020;20(2020):812.

Knuppel A, Papier K, Key TJ, Travis RC. EAT-Lancet score and major health outcomes:
the EPIC-Oxford study. Lancet. 2019;394(10220):213-4.

Campirano F, Lopez-Olmedo N, Salmeron-Castro J. Adherence to the EAT-Lancet
Recommendations in a Sample of Mexican Health Workers. Curr Dev Nutr. 2020;4(Suppl
2):1383.

Blackstone NT, Conrad Z. Comparing the Recommended Eating Patterns of the EAT-
Lancet Commission and Dietary Guidelines for Americans: Implications for Sustainable

161



53.

54,
55.
56.

S7.

58.

59.

60.
61.
62.
63.
64.
65.

66.

67.

68.

69.

70.

71.

Nutrition. Curr Dev Nutr. 2020;4(3):nzaa015.

Statista. Organic food and non-food sales in the U.S. 2021 [Internet]. [cited 2022 Aug 28].
Available from: https://www.statista.com/statistics/244394/organic-sales-in-the-united-
states/

International Food Information Council. 2017 Food and Health Survey. 2017.
International Food Information Council. 2018 Food and Health Survey. 2018.
Sanchez-sabate R, Sabate J. Consumer Attitudes Towards Environmental Concerns of
Meat Consumption: A Systematic Review. Int J Environ Res Public Health.
2019;16(1220).

Larson N, Laska MN, Neumark-sztainer D. Do young adults value sustainable diet
practices? Continuity in values from adolescence to adulthood and linkages to dietary
behaviour. Public Health Nutr. 2019;22(14):2598-2608.

Pelletier JE, Laska MN, Neumark-Sztainer D, Story M. Positive attitudes toward organic,
local, and sustainable foods are associated with higher dietary quality among young
adults. J Acad Nutr Diet. 2013;113(1):127-32.

Burt KG, Fera J, Lewin-Zwerdling A. Differences in US Adults’ Value of and Preferences
for Sustainable Food by Race/ethnicity, Income, and Education. J Hunger Environ Nutr.
2021;16(3):321-35.

MomentUs. AMERICAN CLIMATE VALUES 2014 psychographic and demographic
insights. 2014.

Hesterman O. Fair Food Growing A Healthy, Sustainable Food System For All. First Edit.
New York: PublicAffairs; 2011.

Glennie C, Alkon AH. Food justice: Cultivating the field. Environ Res Lett. 2018;13(7).
International Food Information Council Foundation. 2019 Food & Health Survey. 2019.
Bandura A. Social Cognitive Theory. In: Annals of Child Development Vol 6 Six
Theories of Child Development. Greenwish, CT: JAI Press; 1989. p. 1-60.

Vanhonacker F, Loo EJ Van, Gellynck X, Verbeke W. Flemish consumer attitudes
towards more sustainable food choices. Appetite. 2013;62:7-16.

Seconda L, Baudry J, Pointereau P, Lacour C, Langevin B, Hercberg S, et al.
Development and validation of an individual sustainable diet index in the NutriNet-Santé
study cohort. Br J Nutr. 2019;1166-77.

Koehler K, Drenowatz C. Integrated Role of Nutrition and Physical Activity for Lifelong
Health. Nutrients. 2019;10-2.

Gornicka M, Drywien ME, Zielinska MA, Hamutka J. Dietary and lifestyle changes
during covid-19 and the subsequent lockdowns among polish adults: A cross-sectional
online survey plifecovid-19 study. Nutrients. 2020;12(8):1-23.

Willett W, Rockstrém J, Loken B, Springmann M, Lang T, Vermeulen S, et al. Food in
the Anthropocene: the EAT—Lancet Commission on healthy diets from sustainable food
systems. Lancet. 2019;393:447-92.

Smed S, Tetens I, Lund TB, Holm L, Nielsen AL. The consequences of unemployment on
diet composition and purchase behaviour: A longitudinal study from Denmark. Public
Health Nutr. 2017;21(3):580-92.

United States of America: WHO Coronavirus Disease (COVID-19) Dashboard With
Vaccination Data | WHO Coronavirus (COVID-19) Dashboard With Vaccination Data
[Internet]. [cited 2022 Jul 11]. Available from:
https://covid19.who.int/region/amro/country/us

162



72.

73.

74.

75.

76.

77.

78.

79.
80.
81.
82.

83.

84.

85.

86.

87.

88.

89.

90.

Cullen W, Gulati G, Kelly BD. Immediate Psychological Responses and Associated
Factors during the Initial Stage of the 2019 Coronavirus Disease (COVID-19) Epidemic
among the General Population in China. Int J Environ Res Public Health.
2020;1729(17):311-2.

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide survey of psychological
distress among Chinese people in the COVID-19 epidemic: Implications and policy
recommendations. Gen Psychiatry. 2020;33(2):19-21.

Stanton R, To QG, Khalesi S, Williams SL, Alley SJ, Thwaite TL, et al. Depression,
anxiety and stress during COVID-19: Associations with changes in physical activity,
sleep, tobacco and alcohol use in Australian adults. Int J Environ Res Public Health.
2020;4065(17):1-13.

Cheval B, Sivaramakrishnan H, Maltagliati S, Fessler L, Forestier C, Sarrazin P, et al.
Relationships Between Changes in Self-Reported Physical Activity, Sedentary Behaviours
and Health During the Coronavirus (COVID-19) Pandemic in France and Switzerland.
PREPRINT. 2020;

US Department of Labor. Unemployment Insurance Weekly Claims [Internet]. 2020.
Available from: https://www.dol.gov/sites/dolgov/files/fOPA/newsreleases/ui-
claims/20201637.pdf

Pollard MS, Tucker JS, Jr HDG. Changes in Adult Alcohol Use and Consequences During
the COVID-19 Pandemic in the US. JAMA Netw Open. 2020;6(9):13-6.

Adams EL, Caccavale LJ, Smith D, Bean MK. Food Insecurity, the Home Food
Environment, and Parent Feeding Practices in the Era of COVID-19. Obesity.
2020;00(00):1-8.

Attwood S. Commentary How will the COVID-19 pandemic shape the future of meat
consumption? 2020;(5):1-5.

International Food Information Council. 2020 Food & Health Survey. 2020.

International Food Information Council Foundation. COVID-19: November 2020. 2020.
Cummings J, Wolfson J, Gearhardt A. Health-promoting behaviors in the United States
during the early stages of the COVID-19 pandemic. Appetite. 2021;168(2022):105659.
Grossman E, Benjamin-Neelon S, Sonnenschein S. Alcohol Consumption during the
COVID-19 Pandemic: A Cross-Sectional Survey of US Adults. Int J Env Res Public Heal.
2020;17(9189).

Aday S, Aday MS. Impact of COVID-19 on the food supply chain. Vol. 4, Food Quality
and Safety. 2020. p. 167-80.

Roe BE, Bender K, Qi D. Featured Article The Impact of COVID-19 on Consumer Food
Waste. Appl Econ Perspect Policy. 2020;00(00):1-11.

US Department of Labor. News Release Bureau of Labor Statistics. 2020 Jul;

Feeding America. The Impact of the Coronavirus on Food Insecurity [Internet]. 2020.
Available from: https://hungerandhealth.feedingamerica.org/2020/03/impact-coronavirus-
food-insecurity/

VanKim N, Larson N, Laska M. Emerging adulthood: A critical age for preventing excess
weight gain? Adolesc Med State Art Rev. 2012;23(3):571-88.

Poole MK, Musicus AA, Kenney EL. Alignment of US school lunches with the EAT-
lancet healthy reference diet’s standards for planetary health. Health Aff.
2020;39(12):2144-52.

Larson N, Laska MN, Neumark-sztainer D. Food Insecurity, Diet Quality, Home Food

163



91.

92.

93.

94,

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

Availability, and Health Risk Behaviors Among Emerging Adults: Findings From the
EAT 2010-2018 Study. AJPH. 2020;110(9):1422-8.

Seaman SR, White IR. Review of inverse probability weighting for dealing with missing
data. Stat Methods Med Res. 2013;22(3):278-95.

Larson NI, Miller JM, Watts AW, Story MT, Neumark-Sztainer DR. Adolescent snacking
behaviors are associated with dietary intake and weight status. J Nutr. 2016;146(7):1348—
55.

Yuan C, Spiegelman D, Rimm EB, Rosner BA, Stampfer MJ, Barnett JB, et al. Validity of
a Dietary Questionnaire Assessed by Comparison With Multiple Weighed Dietary
Records or 24-Hour Recalls. Am J Epidemiol. 2017;185(7):570-84.

Adesogan AT, Havelaar AH, McKune SL, Eilitta M, Dahl GE. Animal source foods:
Sustainability problem or malnutrition and sustainability solution? Perspective matters.
Glob Food Sec. 2020;25(2020):100325.

U.S. Bureau of Labor Statistics. Average Retail Food and Energy Prices, U.S. and
Midwest Region : Mid—Atlantic Information Office: U.S. Bureau of Labor Statistics
[Internet]. [cited 2022 Oct 30]. Available from: https://www.bls.gov/regions/mid-
atlantic/data/averageretailfoodandenergyprices_usandmidwest_table.htm

Clonan A, Roberts KE, Holdsworth M. Socioeconomic and demographic drivers of red
and processed meat consumption: Implications for health and environmental
sustainability. Proc Nutr Soc. 2016;75(3):367—73.

Burgoine T, Sarkar C, Webster CJ, Monsivais P. Examining the interaction of fast-food
outlet exposure and income on diet and obesity: Evidence from 51,361 UK Biobank
participants. Int J Behav Nutr Phys Act. 2018;15(1):1-12.

van Vliet S, Kronberg SL, Provenza FD. Plant-Based Meats, Human Health, and Climate
Change. Front Sustain Food Syst. 2020;4(October).

Kiggins S. Burger King, Chipotle, Starbucks get top marks at World VVegan Day 2021
[Internet]. USA Today. [cited 2021 Dec 6]. Available from:
https://www.usatoday.com/story/money/food/2021/10/31/burger-king-chipotle-starbucks-
world-vegan-day/8576524002/

Sassi F. Obesity and the Economics of Prevention: Fit not Fat. Paris: OECD Publishing;
2010.

WHO. Implementing fiscal and pricing policies to promote healthy diets: a review of
contextual factors. Geneva; 2021.

Arantxa Cochero M, Rivera-Dommarco J, Popkin BM, Ng SW. In Mexico, evidence of
sustained consumer response two years after implementing a sugar-sweetened beverage
tax. Vol. 36, Health Affairs. 2017. p. 564-71.

Andreyeva T, Marple K, Marinello S, Moore TE, Powell LM. Outcomes Following
Taxation of Sugar-Sweetened Beverages: A Systematic Review and Meta-analysis. JAMA
Netw Open. 2022;5(6):1-18.

Franck C, Grandi SM, Eisenberg MJ. Agricultural subsidies and the american obesity
epidemic. Am J Prev Med. 2013;45(3):327-33.

Levy S. Highlights of the 2015-2020 Dietary Guidelines for Americans - DGA News -
Today’s Dietitian Magazine [Internet]. Today’s Dietitian. [cited 2022 Jun 13]. Available
from: https://www.todaysdietitian.com/enewsletter/enews_0116_02.shtml

U.S. Department of Agriculture and U.S. Department of Health and Human Services.
Dietary Guidelines for Americans, 2020-2025. Workplace Health and Safety. 2020.

164



107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.
123.

Condrasky MD, Williams JE, Catalano PM, Griffin SF. Development of psychosocial
scales for evaluating the impact of a culinary nutrition education program on cooking and
healthful eating. J Nutr Educ Behav. 2011;43(6):511-6.

Boynton Health Service. 2011 College Student Health Survey Report: Health and Health-
Related Behaviors. Minneapolis; 2011.

Pingitore R, Spring B, Garfield D. Gender Differences in Body Satisfaction. Obes Res.
1997;5(5):402-9.

Framson C, Kristal AR, Schenk JM, Littman AJ, Zeliadt S, Benitez D. Development and
Validation of the Mindful Eating Questionnaire. J Am Diet Assoc. 2009;109(8):1439-44.
Neumark-Sztainer D, Story M, Hannan PJ, Perry CL, Irving LM. Weight-related concerns
and behaviors among overweight and nonoverweight adolescents: Implications for
preventing weight-related disorders. Arch Pediatr Adolesc Med. 2002;156(2):171-8.
Bauer KW, Laska MN, Fulkerson JA, Neumark-Sztainer D. Longitudinal and secular
trends in parental encouragement for healthful eating, physical activity, and dieting
throughout the adolescent years. J Adolesc Heal. 2011;49(3):130-84.

Davison KK. Activity-Related Support From Parents, Peers, and Siblings and
Adolescents’ Physical Activity: Are There Gender Differences? Jpurnal Phys Act Heal.
2004;1:363-76.

World Population Review. Greenhouse Gas Emissions by Country 2022 [Internet]. 2022
[cited 2022 Jun 23]. Available from: https://worldpopulationreview.com/country-
rankings/greenhouse-gas-emissions-by-country

FACT SHEET: President Biden Sets 2030 Greenhouse Gas Pollution Reduction Target
Aimed at Creating Good-Paying Union Jobs and Securing U.S. Leadership on Clean
Energy Technologies | The White House [Internet]. [cited 2022 Aug 4]. Available from:
https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-
president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-
good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/
United States Department of State, United States Executive Office of the President. The
Long-Term Strategy of the United States: Pathways to Net-Zero Greenhouse Gas
Emissions by 2050 [Internet]. United States Department of State and the United States
Executive Office of the President. 2021. Available from: https://www.whitehouse.gov/wp-
content/uploads/2021/10/US-Long-Term-Strategy.pdf

United States Environmental Protection Agency. Sources of Greenhouse Gas Emissions
[Internet]. [cited 2022 Jun 23]. Available from:
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

Belz F-M, Schmidt-Riediger B. Marketing strategies in the age of sustainable
development: Evidence from the food industry. Bus Strateg Environ. 2010;19(2010):401-
16.

COVID-19’s Effect on Meat Supply Chain | RTI [Internet]. [cited 2022 Jul 27]. Available
from: https://www.rti.org/insights/covid-19-effect-meat-supply-chain

CDC. Risk for COVID-19 Infection, Hospitalization, and Death By Race/Ethnicity
[Internet]. [cited 2022 Aug 29]. Available from: https://www.cdc.gov/coronavirus/2019-
ncov/covid-data/investigations-discovery/hospitalization-death-by-race-ethnicity.html
Dynata. Panel Book. 2020.

International Food Information Council. 2021 Food & Health Survey. 2021.

USDA Economic Research Services. Consumers’ Interpretation of Food Labels with

165



124,

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

Production Claims Can Influence Purchases [Internet]. USDA. 2022 [cited 2022 Oct 31].
Available from: https://www.ers.usda.gov/amber-waves/2022/march/consumers-
interpretation-of-food-labels-with-production-claims-can-influence-purchases/

The National Longitudinal Study of Adolescent to Adult Health. Frequently Asked
Questions — Add Health [Internet]. [cited 2022 Aug 8]. Available from:
https://addhealth.cpc.unc.edu/documentation/frequently-asked-questions/

Yang X, Lo K. Environmental health research and the COVID-19 pandemic: A turning
point towards sustainability. Environ Res. 2021;197(2021):111157.

Chance Z, Gorlin M, Dhar R. Why Choosing Healthy Foods is Hard, and How to Help:
Presenting the 4Ps Framework for Behavior Change. Cust Need and Solut. 2014;253-62.
Robertson P, Vitousek P. Nitrogen in Agriculture: Balancing the Cost of an Essential
Resource. Annu Rev Env Resour. 2009;34:97-125.

Blesh J. Feedbacks between nitrogen fixation and soil organic matter increase ecosystem
functions in diversified agroecosystems. Ecol Appl. 2019;29(8):1-12.

Brauman KA, Siebert S, Foley JA. Improvements in crop water productivity increase
water sustainability and food security — a global analysis. Env Res Lett. 2013;8:024030.
Rockstrom BJ, Gaffney O, Rogelj J, Meinshausen M, Nakicenovic N, Joachim H. A
roadmap for rapid decarbonization. Am Assoc Adv Sci. 2017;355(6331).

Griscom B, Adams J, Ellis P, Houghton R, Lomax G. Natural climate solutions. Proc Natl
Acad Sci USA. 2017;114:11645-50.

Mark Shepard. Restoration Agriculture: Real-World Permaculture for Farmers. Acres
U.S.A; 2014.

King A, Blesh J. Crop rotations for increased soil carbon: perenniality as a guiding
principle. Ecol Appl. 2018;28(1):249-61.

Aschemann-Witzel J, Zielke S. Can’t buy me green? A review of consumer perceptions of
and behavior toward the price of organic food. J Consum Aff. 2017;51(1):211-51.
USDA. USDA Announces Framework for Shoring Up the Food Supply Chain and
Transforming the Food System to Be Fairer, More Competitive, More Resilient [Internet].
2022. [cited 2022 Jun 25]. Available from: https://www.usda.gov/media/press-
releases/2022/06/01/usda-announces-framework-shoring-food-supply-chain-and-
transforming

Sustainable Agriculture Research and Education. Grants - SARE [Internet]. [cited 2022
Aug 18]. Available from: https://www.sare.org/grants/

Senate Committee On Agriculture Nutrition & Forestry. Growing Jobs and Economic
Opportunity: 2023 Farm Bill Perspectives From Michigan [Internet]. [cited 2022 Sep 18].
Available from: https://www.agriculture.senate.gov/hearings/growing-jobs-and-economic-
opportunity-2023-farm-bill-perspectives-from-michigan

Centers for Disease Control and Prevention. COVID-19 Risks and Vaccine Information
for Older Adults [Internet]. [cited 2022 Jun 25]. Available from:
https://www.cdc.gov/aging/covid19/covid19-older-adults.html

Centers for Disease Control and Prevention. People with Certain Medical Conditions
[Internet]. 2022 [cited 2022 Jun 25]. Available from:
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-with-medical-
conditions.html

Cohen MA, Tavares JL. Economic Insecurity for Older Adults in the Presence of the
COVID-19 Pandemic. 2020.

166



141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.
155.

156.

157.

Cohen S. The Age Gap in Environmental Politics [Internet]. Columbia University. 2019
[cited 2022 Oct 31]. Available from: https://news.climate.columbia.edu/2019/02/04/age-
gap-environmental-politics/

Women do more cooking, grocery shopping than men among U.S. couples | Pew Research
Center [Internet]. [cited 2022 Oct 28]. Available from: https://www.pewresearch.org/fact-
tank/2019/09/24/among-u-s-couples-women-do-more-cooking-and-grocery-shopping-
than-men/

Economic Research Service. Data show U.S. poverty rates in 2019 higher in rural areas
than in urban for racial/ethnic groups [Internet]. U.S. Department of Agriculture. 2021
[cited 2022 Sep 1]. Available from: https://www.ers.usda.gov/data-products/chart-
gallery/gallery/chart-detail/?chartld=101903

Nick Gwyn. Historic Unemployment Programs Provided Vital Support to Workers and the
Economy During Pandemic, Offer Roadmap for Future Reform | Center on Budget and
Policy Priorities [Internet]. Center on Budget and Policy Priorities. 2022 [cited 2022 Sep
1]. Available from: https://www.cbpp.org/research/economy/historic-unemployment-
programs-provided-vital-support-to-workers-and-the-economy

USDA Food and Nutrition Service. SNAP Benefits - COVID-19 Pandemic and Beyond |
Food and Nutrition Service [Internet]. U.S. Department of Agriculture. 2021 [cited 2022
Sep 1]. Available from: https://www.fns.usda.gov/snap/benefit-changes-2021

National WIC Association. The State Of WIC: Investing In the Next Generation. 2022,
International Energy Agency. IEA Energy Atlas [Internet]. [cited 2021 Sep 13]. Available
from: http://energyatlas.iea.org/#!/tellmap/1378539487

Crippa M, Solazzo E, Guizzardi D, Monforti-Ferrario F, Tubiello FN, Leip A. Food
systems are responsible for a third of global anthropogenic GHG emissions. Nat Food.
2021;2:198-209.

High Level Panel of Experts on Food Security and Nutrition. Food Losses and Waste in
the Context of Sustainable Food Systems. Committee of World Food Security. 2014.
University of Michigan. Custom Data Request | Office of Research [Internet]. [cited 2020
Oct 6]. Available from: https://research.medicine.umich.edu/our-units/data-office-clinical-
translational-research/data-access/custom-data-request

Meara LO, Turner C, Costa D, Oenema S. Consumer experiences of food environments
during the Covid-19 pandemic: Global insights from a rapid online survey of individuals
from 119 countries. Glob Food Sec. 2022;32:100594.

Boateng GO, Neilands TB, Frongillo EA. Best Practices for Developing and Validating
Scales for Health, Social, and Behavioral Research: A Primer. Front Public Heal.
2018;6(149).

Eccles MP, Hrisos S, Francis J, Kaner EF, Dickinson HO, Beyer F, et al. Do self- reported
intentions predict clinicians’ behaviour: A systematic review. Implement Sci. 2006;1(28).
United States Census Bureau. 2020 Census Questionnaire. 2020.

NHANES 2019-2020 Questionnaire Instruments [Internet]. [cited 2020 Sep 28]. Available
from:
https://wwwn.cdc.gov/nchs/nhanes/continuousnhanes/questionnaires.aspx?BeginYear=20
19

Poverty Guidelines | ASPE [Internet]. [cited 2021 Aug 24]. Available from:
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines

Blumberg SJ, Bialostosky K, Hamilton WL, Briefel RR. The effectiveness of a short form

167



of the household food security scale. Am J Public Health. 1999;89(8):1231-4.

158. Shahmohammadi S, Steinmann ZJN, Tambjerg L, Van Loon P, King JMH, Huijbregts
MAJ. Comparative Greenhouse Gas Footprinting of Online versus Traditional Shopping
for Fast-Moving Consumer Goods: A Stochastic Approach. Env Sci Technol.
2020;54(6):3499-509.

159. International Food Information Council. 2022 Food and Health Survey. 2022 Food &
Health Survey. 2022.

160. Wolfson J, Bleich S. Is cooking at home associated with better diet quality orweight-loss
intention? Public Health Nutr. 2014;18(8):1397-406.

161. Wolfson JA, Bleich SN, Smith KC, Frattaroli S. What does cooking mean to you?:
Perceptions of cooking and factors related to cooking behavior. Appetite. 2016;97:146—
54.

162. Tiwari A, Aggarwal A, Tang W, Drewnowski A. Cooking at Home: A Strategy to Comply
With U.S. Dietary Guidelines at No Extra Cost. Am J Prev Med. 2017;52(5):616-24.

163. Bick A, Blandin A, Mertens K. Work from Home Before and After the COVID-19
Outbreak. SSRN. 2021.

164. Mendez S, Kubota J, Widaman AM, Gieng J. Advance Quantity Meal Preparation Pilot
Program Improves Home-Cooked Meal Consumption, Cooking Attitudes, and Self-
Efficacy. J Nutr Educ Behav. 2021;53(7):608-13.

165. U.S. Department of Commerce. Fisheries of the United States, 2019. National Oceanic
and Atmospheric Administration. 2019.

166. Davis C, Li B-H. Factors affecting US beef consumption. United State Department of
Agriculture; 2005.

167. U.S. Bureau of Labor Statistics. Average Retail Food and Energy Prices, U.S. and
Midwest Region [Internet]. [cited 2021 Aug 6]. Available from:
https://www.bls.gov/regions/mid-
atlantic/data/averageretailfoodandenergyprices_usandmidwest_table.htm

168. Polak R, Phillips E, Campbell A. Legumes: Health Benefits and Culinary Approaches to
Increase Intake. Clin Diabetes. 2015;33(4).

169. Semba RD, Ramsing R, Rahman N, Kraemer K, Bloem MW. Legumes as a sustainable
source of protein in human diets. Glob Food Sec. 2021;28(February):100520.

170. Ensaff H. A nudge in the right direction: the role of food choice architecture in changing
populations’ diets Proceedings of the Nutrition Society Proceedings of the Nutrition
Society. Proc Nutr Soc. 2021;

171. Peeters A, Werff E VVan Der, Tromp N. Designing for value-behaviour consistency:
ethical choice architecture to stimulate sustainable meat purchase. Clean Responsible
Consum. 2022;5(2022):100067.

172. Wolfson J, Ramsing R, Richardson C, Palmer A. Barriers to healthy food access:
Associations with household income and cooking behavior. Prev Med Reports.
2019;13(2019):298-305.

173. Clark M, Springmann M, Rayner M, Hill J, Tilman D, Macdiarmid J, et al. Estimating the
environmental impacts of 57,000 food products. Proc Natl Acad Sci. 2022;119(33).

174. Get Twice The Fruits And Veggies With Double Up Food Bucks | DUFB [Internet]. [cited
2022 Aug 10]. Available from: https://doubleupamerica.org/

175. Selden TM, Berdahl TA. COVID-19 and racial/ethnic disparities in health risk,
employment, and household composition. Health Aff. 2020;39(9):1624-32.

168



176.

177.

178.

179.

180.

181.

182.

183.

184.

185.

186.

187.

188.

189.

190.

191.

192.

193.

Aman F, Masood S. How Nutrition can help to fight against COVID-19 Pandemic. Pak J
Med Sci. 2020;36:121-3.

Greene M, Houghtaling B, Sadeghzadeh C, De Marco M, Bryant D, Morgan R, et al.
Nutrition interventions addressing structural racism: a scoping review. Nutr Res Rev.
2022;1-20.

Huang K-M, Sant’Anna AC, Etienne X. How did Covid-19 impact US household foods?
an analysis six months in. PLoS One. 2021;16(9).

Shi L. The impact of primary care: a focused review. Scientifica (Cairo).
2012;2012(432892).

Wolfson JA, Leung CW. Food insecurity and COVID-19: Disparities in early effects for
us adults. Nutrients. 2020;12(6):1-13.

USDA ERS - Summary Findings [Internet]. [cited 2022 Sep 19]. Available from:
https://www.ers.usda.gov/data-products/food-price-outlook/summary-findings/
Coleman-Jensen A, Rabbitt MP, Gregory C, Singh A. Household food security in the
United States in 2021. U.S. Household Food Security: Statistics and Analysis for 2014.
2021.

Molitor F, Doerr C. Very Low Food Security Among Low-Income Households With
Children inCalifornia Before and Shortly After theEconomic Downturn From COVID-19.
2021.

Advance Child Tax Credit and Economic Impact Payments - Stimulus Checks | USAGov
[Internet]. [cited 2022 Sep 19]. Available from: https://www.usa.gov/covid-stimulus-
checks

The Child Tax Credit - The White House [Internet]. [cited 2022 Sep 19]. Available from:
https://www.whitehouse.gov/child-tax-credit/

Barnes C, Petry S. “It was actually pretty easy”: COVID-19 Compliance Cost Reductions
in the WIC Program.

Wilde P, Huang Y, Sy S, Abrahams-Gessel S, Jardim T, Paarlberg R, et al. Cost-
Effectiveness of a US National Sugar-Sweetened Beverage Tax With a
MultistakeholderApproach: Who Pays and Who Benefits. AJPH. 2018;109(2):276-84.
Falbe J, Tompson H, Becker C, Rojas N, McCulloch C, Madsen K. Impact of the
Berkeley Excise Tax on Sugar-Sweetened Beverage Consumption. AJPH.
2016;106(10):1865-71.

Zhong Y, Auchincloss AH, Lee BK, Kanter GP. The Short-Term Impacts of the
Philadelphia Beverage Tax on Beverage Consumption. Am J Prev Med [Internet].
2018;55(1):26-34. Available from: http://dx.doi.org/10.1016/j.amepre.2018.02.017
O’connell C, Gay R, Mcdonald N, Tayal S. COVID Connections: Lessons from
Adaptations to COVID-19 as Strategies for Building Food System Resilience. Cult Agric
Food Environ. 2021;43(2):123-36.

Hassen B, Bilali E. Impacts of the Russia-Ukraine War on Global Food Security: Towards
More Sustainable and Resilient Food Systems? Foods. 2022;11(2301).

Wilde P, Pomeranz JL, Lizewski LJ, Ruan M, Mozaffarian D, Zhang FF. Legal Feasibility
of US Government Policies to Reduce Cancer Risk by Reducing Intake of Processed
Meat. Milbank Q. 2019;97(2):420-48.

Physicians Committee for Responsible Medicine. Doctors Group Petitions White House to
Cut Animal Agriculture and Promote Plant-Based Diet in Climate Crisis Executive Order
[Internet]. 2021 [cited 2022 Aug 26]. Available from: https://www.pcrm.org/news/news-

169



194.

releases/doctors-group-petitions-white-house-cut-animal-agriculture-and-promote-plant
International Food Information Council. Most Americans have Eaten Plant-Based Meat
Alternatives Over the Past Year, According to New IFIC Survey [Internet]. [cited 2022
Sep 18]. Available from: https://ific.org/media-information/press-releases/most-
americans-have-eaten-plant-based-meat-alternatives-over-the-past-year/

170



