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Abstract: Expert groups recommend that populations adopt dietary patterns higher in whole, plant-
based foods and lower in red and processed meat as a high-impact climate action. Yet, there is limited
understanding of populations” willingness to adopt plant-rich dietary patterns. This study examined
United States (US) adults” perceptions, beliefs, and behaviors towards plant-rich dietary patterns
and practices over a decade. Fifteen questions from the International Food Information Council’s
Food and Health Surveys (2012-2022) were analyzed across four sustainability domains (i.e., human
health, environmental, social, and economic domains). Most respondents had favorable perceptions
of environmentally sustainable food and beverages, but sustainability influenced less than half of
consumers’ purchase decisions. Plant-rich dietary pattern adherence increased across survey years
(12.1% [2019] to 25.8% [2022], p < 0.001). One-quarter (28.1%) of Americans reported reducing their
red meat intake over 12 months (2020-2022). Yet, another 15.5% reported greater red meat intake, and
18.8% reported greater plant-based meat alternative (PBMA) intake over 12 months. The percentage
of respondents who reported greater red meat and PBMA consumption in the previous 12 months
significantly increased across the years surveyed (2020-2022, p < 0.05). IFIC Survey findings highlight
growing US consumer awareness of health, environmental, and social sustainability but low adoption
of plant-rich dietary patterns and practices. Government leadership and coordinated actions by
health professionals, civil society, and businesses are needed to educate and incentivize Americans to
adopt plant-rich dietary behaviors, and greater industry transparency is needed to show how food
and beverage products support human and planetary health.

Keywords: sustainable diets; sustainability; eating behavior; red meat; plant-based meat alternatives;
planetary health

1. Introduction

The United States” (US) food system and the average American dietary pattern are
not sustainable for supporting long-term human and planetary health and societal well-
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Licensee MDPL, Basel, Switzerland,  P€INg [1,2]. There is growing consensus that sustainable diets support nutrition security

and human health, environmental and ecological health, social equity, and economic
prosperity [3-5]. The Food and Agriculture Organization of the United Nations (FAO)
and the World Health Organization (WHO) emphasize that sustainable diets “promote all
Attribution (CC BY) license (https:// ~ dimensions of individuals” health and wellbeing; have low environmental pressure and
creativecommons.org/licenses /by / impact; are accessible, affordable, safe, and equitable; and are culturally acceptable” to
4.0/). support current and future generations [6].

This article is an open access article
distributed under the terms and

conditions of the Creative Commons

Nutrients 2023, 15, 4990. https:/ /doi.org/10.3390/nu15234990 https:/ /www.mdpi.com/journal /nutrients


https://doi.org/10.3390/nu15234990
https://doi.org/10.3390/nu15234990
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0001-6022-8697
https://orcid.org/0000-0002-1534-9198
https://orcid.org/0000-0002-9661-0721
https://orcid.org/0000-0002-9303-5530
https://doi.org/10.3390/nu15234990
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu15234990?type=check_update&version=1

Nutrients 2023, 15, 4990

20f18

Reducing human consumption of red and processed meats (RPM) and shifting peo-
ple toward dietary patterns higher in minimally processed, whole-plant-based foods
(i.e., pulses, legumes, whole grains, nuts, seeds, fruits, and vegetables) is a high-impact
action that can mitigate the food system’s impact on climate change [1,7-9]. This strategy
has been recommended by US and international expert bodies to promote human and
planetary health [6,10-13].

The current Western diet followed by many Americans is characterized by excessive
intake of sugary beverages, meat, refined grains, and highly processed foods rich in added
sugars and sodium, as well as low intake of fruits, vegetables, nuts and seeds, whole
grains, and seafood [8,14,15]. The high US consumer demand for and overconsumption
of red meat (i.e., beef, pork, and lamb) and processed meats is of particular concern,
as diets rich in these products are linked to an increased risk of type 2 diabetes, heart
disease, stroke, and colorectal cancer in individuals and populations [16-18]. The large-
scale industrialized agricultural production of beef in the US contributes to environmental
degradation, as it requires significant water and land use compared to plant-based foods,
and produces substantial greenhouse gas emissions, especially methane, that negatively
impact the climate [8,19,20]. Many US dietary patterns align with the broader definition of
a sustainable diet devised by the FAO and WHO (Figure 1). These patterns can collectively
be described as plant-rich dietary patterns and are associated with lower NCD risks and
lower environmental impacts (or equivalent, in the case of the Healthy US-Style) compared
to the Western diet followed by most Americans [8,9,11,20,21].

Sustainable Diet

Dietary patterns that support human health and well-being for current and future generations, minimize
environmental impact, and are affordable, accessible, sate, equitable, and culturally acceptable.

Plant-rich Dietary Patterns
Food, beverage, and nutrient intake patterns that emphasize frequent consumption of high-quality plant foods

and minimize or avoid consumption of animal-sourced products, particularly red and processed meat (RPM),

to support human and planetary health.
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Healthy
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Health
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Figure 1. Plant-rich dietary patterns that support sustainable dietary transitions for US adults [6-8,10,12,20].
* The environmental impact estimate is based on the level of animal-sourced protein intake, particularly
RPM intake, as there is substantial evidence to suggest that dietary patterns high in plant-based foods
and low in or free from animal-sourced foods have lower greenhouse gas emissions and land use. These
patterns may also have lower water and energy use, although this depends on the types of plant-based
foods consumed.

The emphasis on plant-rich dietary patterns has contributed to a steep rise in the
quantity of plant-based food products available in the US marketplace, particularly plant-
based meat alternative (PBMA) products, which aim to mimic the sensory attributes of
traditional meat products and undergo substantial industry processing [22,23]. PBMA
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products may offer environmental and animal welfare benefits compared to traditional meat
products [24,25]. However, there is limited evidence that these products will support human
health [22,26]. Many PBMA products lack the daily requirements of certain nutrients of
which animal-sourced foods are key sources (e.g., vitamin B12 and iron), raising concerns
about their use as direct replacements for red meat and other animal-sourced proteins [22,26].
The published literature provides limited insights on American adults’ perceptions,
beliefs, and behaviors regarding adopting plant-rich dietary patterns and practices, which
could inform community- and population-level strategies to drive greater sustainability
action. A 2023 scoping review on sustainable diet-related consumer attitudes and behaviors
found only three published US-based studies and four multi-country studies that included
US consumers [27]. Research into consumer perceptions and behaviors has mainly focused
on the health and environmental aspects of sustainability rather than the use of a multi-
dimensional approach that considers all four sustainability domains (i.e., human health,
environmental, social, and economic domains) [27,28]. Encouraging the adoption of plant-
rich dietary patterns requires greater understanding of Americans’ beliefs, motivations,
and behaviors for selecting food and beverage products that align with such patterns.
The National Health and Nutrition Examination Surveys (NHANES) are the US Gov-
ernment’s primary method for assessing trends in American adults” health and nutritional
status [29], but these surveys do not currently include sustainable diet metrics. Since 2006,
the International Food Information Council (IFIC) has independently conducted annual
Food and Health Surveys that assess Americans’ perceptions, beliefs, and behaviors related
to food and beverage purchases and consumption, including sustainability components.
Several publications have described diet and health trends based on the IFIC Food and
Health surveys [30-32]. However, no published analysis has comprehensively examined
the sustainable diet metrics included in these surveys over the past decade (2012-2022).
The purpose of this study is to conduct a secondary data analysis of the annual IFIC
Food and Health Surveys carried out over the past decade (2012-2022). We sought to
analyze US adults’ perceptions, beliefs, and behaviors regarding plant-rich dietary patterns
and practices (e.g., reducing RPM intake and purchasing sustainable food and beverage
products) across four sustainability domains (i.e., human health, environmental, social,
and economic domains). Differences in perceptions, beliefs, and behaviors based on the
respondent’s age, gender, and household income level were assessed to identify how
different US adult sub-populations may contribute to sustainable dietary transitions.

2. Materials and Methods
2.1. IFIC Survey Participants and Data Collection Procedures

The 2012-2022 IFIC Food and Health Surveys were based on a representative sample
of the US adult population (aged 18 to 80 years old) and ranged from 62 to 84 survey
items each year. Weighting was used to ensure that the distribution of the sample reflected
that of the US adult population, guided by the latest annual Current Population Survey
available at the time of survey administration [33]. The samples were specifically weighted
by age, education, race/ethnicity, region, and gender. The surveys were collected online by
Greenwald and Associates using Dynata’s (formerly ResearchNow) consumer panel [34].
The IFIC Food and Health Surveys (2012 to 2022) were completed in an average of 24.2 min.
The survey sample size ranged from a high of 1058 respondents in 2012 to a low of
1002 respondents in 2017, with an average sample size of 1012 adult participants per survey
year. While select questions remained consistent across the survey years, the IFIC changed
some survey questions or response options each year. The full survey results by year are
available on the IFIC’s website.

2.2. Procedures

For this secondary retrospective study, Food and Health Survey data were obtained
through a formal request to the IFIC, after which the researchers independently analyzed
the data. Eleven Food and Health Surveys (2012-2022) were reviewed to identify and
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analyze questions relevant to at least one of the four sustainable diet domains (i.e., human
health, environmental, social, and economic domains) [4,5]. Relevant questions were those
that were asked in at least two Food and Health Surveys. Open-ended questions, as well
as responses that were not offered in at least two survey years, were excluded. Questions
about food access, food safety, food waste, and access to nutrition information were beyond
the scope of these surveys and, therefore, not analyzed in this study.

2.3. Analysis

A cross-tabulation analysis [35] using Statistical Package for the Social Sciences (SPSS)
version 29.0 [36] was conducted for 15 IFIC Food and Health Survey questions, as shown
in Supplementary Table S1. One question related solely to the health domain, five to the
environmental domain, seven to the health and environmental domains, one to the social
and environmental domains, and one to all four sustainability domains. Responses to
the 15 survey questions were analyzed by household income group to indirectly capture
components of the economic sustainability domain. All 15 questions were analyzed by re-
spondents’ age (categorized by generation, based on Pew Research Center definitions [37]),
gender, and household income level (Table 1). Questions were analyzed as single items
rather than summed or indexed. Survey responses were provided as means and ranges
or percentages. Chi-square analyses were conducted on selected questions to assess the
significance of trends across survey years. Given the changes in the annual IFIC survey
questions and response options over time, more detailed statistical analyses were not
feasible for some of the questions.

Table 1. Demographic characteristics of respondents used for the International Food Information
Council Food and Health Survey analysis (2012-2022).

Demographic

Characteristic Groups Used for Analysis Source
2012-2018 Food and Health Surveys: “male” and “female”
Gender Male, female were the only gender options that respondents could choose.

2019-2022 Food and Health Surveys: “prefer not to say”
and “other” response options were added. 1

Generation (years)

Silent Generation (born 1928-1945)

2012-2022 Food and Health Surveys: age was collected as a
continuous variable (18-80 years old).

Generational age based on Pew Research Center
definitions [37].

Baby Boomers (born 1946-1964)
Generation X (born 1965-1980)
Millennials (born 1981-1996)
Generation Z (born 1997-2012)

Household income

Lower income ($0 to <$75,000 USD) The 2012-2022 Food and Health Surveys included six

Higher income ($75,000 to income groups that were divided into two groups

$150,000+ USD) (i.e., lower income and higher income) for this analysis. 2

USD = US dollars. ! Only “male” and “female” options were analyzed for consistency across survey years, and
they are referred to as “men” and “women”, respectively, in this paper. 2 Individuals who responded “not sure”
or “prefer not to answer” for household income level were excluded from the income-related analyses.

3. Results

This section presents selected results from the cross-tabulation analysis of the 15 IFIC
Food and Health survey questions relevant to plant-rich dietary patterns and principles. One
question related to the adoption of or adherence to plant-rich dietary patterns. The other 14
relevant IFIC questions related to consumer perceptions, beliefs, and behaviors regarding
plant-rich dietary principles. These questions fell into four main categories: red meat and
plant protein consumption, sustainable food and beverage considerations, sustainable food
and beverage purchases, and access to sustainable food and beverage information.
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3.1. Plant-Rich Dietary Pattern Adherence

From 2019 to 2022, the percentage of respondents who reported following any plant-
rich dietary pattern (i.e., vegetarian, vegan, Mediterranean, plant-based, flexitarian, or
Dietary Approaches to Stop Hypertension [DASH]) in the past year more than doubled
(12.1% [2019] to 25.8% [2022], X?[1, N = 2060] = 62.788, p < 0.001). Younger consumers
(i.e., Generation Z [born 1997-2012] and Millennials [born 1981-1996]) were more likely
to follow a plant-rich pattern than older consumers (i.e., Generation X [born 1965-1980],
Baby Boomers [born 1946-1964], and the Silent Generation [born 1928-1945] [37]) across all
four years surveyed. In 2022, nearly twice as many young consumers reported following
plant-rich dietary patterns compared to 2019 (19.3% vs. 37.1%, Xz[l, N =748] = 26.894,
p < 0.001), while more than three times as many older consumers followed these dietary
patterns (9.0% vs. 17.3%, X2[1, N = 1312] = 20.307, p <0.001).

Over this time period, vegetarian or vegan dietary pattern adherence varied between
3.1% (2021) and 6.1% (2022), with an average of 4.6% of respondents following vegetarian or
vegan dietary patterns. Mediterranean dietary pattern adherence ranged from 4.3% (2021)
to 5.8% (2020), with an average of 5.2% of respondents following this dietary pattern, while
DASH adherence was steady from 2019 to 2021 (1.9% average), before increasing to 5.5% in
2022. Adherence to a flexitarian dietary pattern significantly increased across the survey
years from 2.1% to 7.4% (2019-2022, X2[1, N = 2060] = 32.424, p < 0.001), while plant-based
dietary adherence increased from 4.0% to 11.8% (X?[1, N = 2060] = 43.624, p < 0.001) in
the same time period. Younger respondents were more likely to follow plant-based and
flexitarian dietary patterns than older generations in all four survey years.

3.2. Red Meat and Plant Protein Consumption

In 2016, the IFIC Food and Health Surveys asked consumers about their perceptions of
the healthfulness of animal proteins and proteins from plant sources (i.e., “plant proteins”)
and added questions about the consumption of these products from 2019. Across all
years surveyed (2016-2020), less than half of consumers (38.7% average) indicated that
animal proteins were healthy (range: 34.9-42.8%), compared to more than two-thirds (73.5%
average) that identified plant proteins as healthy (range: 69.4-75.4%). From 2016 to 2019,
the percentage of consumers who stated that animal proteins were unhealthy increased
from 10.3% to 16.4%, before dipping to 15.4% in 2020.

The consumption of animal and plant protein products was mixed across respondents.
About one-quarter (24.1% average; 2019-2020) of respondents reported that they actively
tried to consume animal proteins, while another one-quarter (23.3% average) tried to
limit or avoid them; more than one-third of respondents (38.1% average) actively tried to
consume plant proteins.

From 2020 to 2022, the percentage of respondents who reported eating somewhat or much
more red meat in the past 12 months increased from 13.1% to 18.7% (X?[1, N =2059] = 12.248,
p < 0.001). Red meat consumption increased over time among both women and men. In
2020, respondents were more than twice as likely to report decreased (31.3%) versus increased
(13.1%) red meat intake. However, by 2022, this gap substantially decreased, as the percentage
of respondents who reported less red meat intake dropped to 27.1% compared to 18.7% who
reported eating more red meat. Women were more likely than men to report reduced red meat
intake across all survey years. Younger consumers were substantially more likely to report
increased red meat consumption in the past 12 months (25% average) compared to older adults
(10% average) in all three survey years (Figure 2). In 2020 and 2021, individuals with lower
incomes were more likely to report eating more red meat in the past 12 months than those
with higher incomes (15.5% vs. 12.4% average). However, in 2022, more individuals with
higher incomes reported increased meat intake (22.3%) compared to those with lower incomes
(17.8%).
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Figure 2. Changes in red meat consumption in the past 12 months among younger versus older
consumers, as captured in the International Food Information Council Food and Health Surveys
(2020-2022).

On average, nearly one fifth (18.8%) of respondents reported increased PBMA intake
in the past 12 months (2020-2022). Across the survey years, the number of respondents
who reported greater PBMA intake significantly increased (17.0% [2020] to 22.3% [2022],
X2[1, N =2059] = 9.184, p < 0.05), particularly among men and individuals from high-
income households. In the 2022 survey, the wording for this question was updated from

“plant-based meat alternatives” to “plant-based meat and seafood alternatives”, which may

have contributed to this trend.

In 2020, 24.4% of respondents who reported increased PBMA intake also reported
increased red meat intake in the previous 12 months. By 2022, 41.0% of those who reported
increased PBMA consumption had also increased their red meat intake over the same
12-month period. Younger consumers were more likely than older consumers to report
greater PBMA intake (29% vs. 12% average, 2020-2022), while older adults were substan-
tially more likely to report that they never consumed PBMAs (Figure 3). From 2020 to
2021, 12-month PBMA intake was consistent between higher-income and lower-income
groups and increased among both groups in 2022, but especially among those with higher
household incomes.
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Figure 3. Changes in plant-based meat alternative consumption in the past 12 months between
younger and older consumers, as captured in the International Food Information Council Food and
Health Surveys (2020-2022).

3.3. Sustainable Food and Beverage Purchases

From 2012 to 2018, sustainability was consistently ranked as the least important fac-
tor in US consumers’ food and beverage purchase decisions following convenience, price,
healthfulness, and taste. On average, only one third of consumers (37.4%) believed that sus-
tainability had a substantial or great influence on their purchase decisions (range: 34.2-42.6%,
2012-2018). In the 2019-2022 surveys, “sustainability” was re-phrased to “environmental
sustainability”. Following this change, average consumer responses further declined to less
than one third (31.8%) of respondents who indicated that environmental sustainability had
a substantial or great impact on purchase decisions (range: 26.8-38.0%, 2019-2022) (Figure 4).
Taste was the most important factor for consumers across all years (2012-2022). Women
were consistently more likely than men to report that “sustainability” or “environmental
sustainability” influenced their purchases over the 11-year survey period.

In comparison, over the past decade, more than 60% of US consumers, on average,
indicated that healthfulness had a substantial influence on their food and beverage pur-
chases (range: 59.4-70.7%, 2012-2022). However, between 2012 and 2015, the percentage of
consumers who reported giving a lot of thought to the healthfulness of their food and bev-
erage consumption steadily decreased from 57.8% to 48%, and this figure further decreased
to 39.6% of consumers in 2022.

Most consumers, particularly women, considered whether food and beverage products
were produced in an environmentally sustainable way, and this figure was steady across
the survey years (64.4% average, 2012-2015). In 2022, the responses remained consistent,
with 65% of respondents indicating that they gave at least a little thought to sustainability,
24.1% of whom gave a lot of thought to this issue (Figure 4). Yet, only half of respondents
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were more likely to state that their dietary choices had a significant environmental impact,
which decreased with increasing generational age (2021-2022).
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- - - denotes when wording of question was rephrased from “sustainable” to “environmentally sustainable.”

Figure 4. Consumer perceptions, beliefs, and behaviors towards the environmental sustainability
impacts of food and beverage products, as captured in the International Food Information Council
(IFIC) Food and Health Surveys (2012-2022).

When explicitly asked whether purchasing or consuming sustainably produced prod-
ucts was important, 74.9% of respondents reported that it was somewhat or very important
in 2016. This value decreased in 2017 but remained consistent between 52.6% and 57.8%
each year (2017-2021), even when “sustainable” was rephrased to “environmentally sus-
tainable” for the 2019-2021 surveys (Figure 4). Women were more likely than men to report
that purchasing or consuming sustainable products was important to them in each of the
years surveyed.

Among consumers who identified sustainable production as being important, conserv-
ing natural habitat and reducing pesticide use were the most important sustainable food
production aspects identified in all three of the years surveyed (2016-2018). Baby Boomers
and Silent Generation respondents were more likely than younger generations to identify
pesticide use as an important sustainability concern. Most consumers also indicated that
knowing where their food came from influenced their decision to purchase certain foods
and beverages (range: 52.7-56.2%, 2017-2020). In 2021 and 2022, consumers were also
asked about the significance of knowing that food system workers were treated in a fair
and equitable way on food purchases. More than half of respondents (59%) identified this
as important in 2021, although this number decreased to 44.7% of respondents in 2022.
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3.4. Access to Sustainable Food and Beverage Information

On average, nearly two-thirds (64.1%) of respondents, especially women, agreed
that it was hard for consumers to know whether the food choices that they made were
environmentally sustainable (2019-2020). Most respondents (61.2% average) also agreed
that if it was easier to find this information, it would have had a greater influence on
their food and beverage choices (2019-2021). Across the three years studied, younger
respondents were more likely to agree with this statement than older adults. Less than one
quarter of respondents indicated that they purposefully purchased foods labeled as organic
(26.5% average, 2019-2021), locally sourced (25.7% average, 2019-2021), environmentally
friendly (21% average, 2019-2020), or plant-based (15.5% average, 2020-2021).

Among individuals that identified environmentally sustainable food production meth-
ods as important (2019-2022), the most frequent identifiers of sustainably produced product
were recyclable packaging and labels that indicated locally grown, sustainably sourced,
and non-genetically modified organisms (GMO)/organisms that were not bioengineered
(Table 2). Consumers’ reported use of locally grown and organic labels to identify environ-
mentally sustainable food products showed a consistent decline across the survey years,
falling from 51.8% (2019) to 32.7% (2022) for locally grown labeling and from 43.4% (2019)
to 30.7% (2022) for organic labeling (Table 2).

Table 2. Food product characteristics that consumers reported using to identify environmentally
sustainable food products in the International Food Information Council Food and Health Surveys
(2019-2022).

Survey Year (n = Number of Respondents !)

Response Option 2019 2020 2021 2022 2019-2022
(n=554) (=565 (n=538) (n="784) Average
Recyclable Packaging 43.9% 45.5% 53.0% 40.8% 45.8%
Minimal/Reusable Packaging 37.0% 35.6% 42.4% 29.6% 36.2%
Labeled as Organic 43.3% 40.4% 34.8% 30.7% 37.3%
Labeled as Being Locally Grown 51.8% 43.4% 38.1% 32.7% 41.5%
Labeled as Sustainably Sourced 46.0% 47 1% 45.2% 35.1% 43.4%
Labeled as Non-GMO/Not 462%  427%  357%  27.8% 38.1%
Bioengineered

Labeled as Bioengineered/
Containing Bioengineered N/A 17.0% 13.2% 16.5% 15.6%
Ingredients 2

GMO = Genetically modified organism. ! This question was only asked to individuals who responded that
it was “somewhat important” or “very important” to know that the products that they purchase or consume
are produced in a sustainable way, so these totals do not align with the total survey participants for 2019-2022.
2 This response option was only offered in the 2020-2022 surveys.

When asked to compare two products with the same Nutrition Facts Panel, about
one-third of consumers believed that a product labeled as “having a small carbon footprint”
(32.7% average, 2021-2022) or one that was produced in an environmentally sustainable
way (38.1% average, 2019-2021) was healthier than an otherwise identical, non-sustainable
product. For both characteristics, younger consumers were more likely than older gener-
ations to identify these products as healthier for people and the planet. Similarly, more
than 40% of consumers believed that a food labeled as “plant-based” was healthier than an
identical alternative product (43.7% average, 2019-2021).

4. Discussion

The IFIC survey analysis is discussed in relation to other US-focused consumer re-
search and in the context of future research to better understand consumers’ sustainability-
related perceptions, beliefs, and behaviors. Policy and practice recommendations are
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provided to enhance the enabling environment for consumer behavior change with regard
to plant-rich dietary patterns and practices.

4.1. Plant-Rich Dietary Pattern Adherence

The IFIC survey results indicate Americans’ low overall adherence to plant-rich dietary
patterns, although adherence significantly increased across the survey years and within
specific populations. The finding that a small proportion of survey respondents followed a
vegetarian or vegan dietary pattern aligns with other US surveys that indicated the low
uptake of these patterns. Cramer et al. (2017) [38] found that an estimated 4% of Americans
had previously followed a vegetarian or vegan diet for health reasons, with 1.9% having
done so within the prior 12 months. Consumer surveys by Gallup (2018) and McKinsey
and Company (2022) indicated that 5-8% of Americans surveyed followed a vegetarian or
vegan diet [39,40].

Low adoption of plant-rich dietary patterns may be due to a lack of consumer aware-
ness of these dietary patterns or knowledge of their health benefits. For instance, when
the flexitarian dietary pattern was described in detail in a 2022 McKinsey and Company
consumer survey, 46% of consumers reported following this eating pattern (which was also
referred to as “casual vegetarianism”) [39]. A taste preference for meat versus plant-based
proteins and disparities in food access and agency (the ability to secure and prepare foods
and meals based on one’s context) could also play roles in the low adoption of plant-rich
dietary patterns among Americans [27,41].

These findings indicate a need for the provision of greater consumer education by
nutrition and health professionals regarding the health, environmental, and animal welfare
benefits of adopting such patterns. Educational or social change campaigns like Vegan-
uary [42] and the Have a Plant movement [10], which encourage reducing RPM intake and
its replacement with minimally processed plant-based foods, could be used to increase
consumer sustainability education and behavior change. While vegetarian dietary patterns
that eliminate many or all animal-sourced products generally have the lowest environmen-
tal impact [7,8], these patterns may not be acceptable to many Americans. Coordinated
efforts are needed to motivate consumers to adopt flexitarian plant-rich dietary patterns
(Figure 1) to support both human and planetary health.

4.2. Red Meat and Plant Protein Consumption

Studies from the US and other high-income countries have identified low consumer
awareness of the environmental impacts of meat production and consumption and low
willingness to reduce meat consumption [27,43,44]. Similar to the IFIC Food and Health
Survey findings, other recent studies and US consumer polls have indicated that Americans
are willing to reduce their meat intake for human health benefits more often than for
environmental or animal welfare concerns [27,39,45]. US men, particularly those from
low-income households, had higher total and red meat consumption than women and
were less likely to reduce meat consumption [45-47]. Greater red meat intake among men
has been linked to cultural associations between red meat and masculinity [46,47], which
may have contributed to the differences seen between genders in IFIC Surveys.

However, the IFIC Food and Health Survey data showed that a significant portion
of consumers increased their red meat consumption in recent years, which aligns with
analyses showing that per capita red meat consumption has increased in the US over
the past decade [48,49]. The Coronavirus Disease of 2019 (COVID-19) pandemic led to
decreased red meat production due to facility closures, workforce shortages, and increased
sanitation and cleaning procedures, which subsequently contributed to increased red meat
prices [50]. The finding that the percentage of Americans who reported greater red meat
intake increased amid the COVID-19 pandemic (2020-2022) was, therefore, unexpected.

The IFIC Food and Health Survey results indicated consumer interest in plant-based
proteins, coupled with increased consumption of PBMAs, in recent years. A separate 2022
IFIC survey on PBMA consumption found that 65% of Americans had consumed PBMAs
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in the past year, with healthfulness and high-quality protein cited as the two top reasons
for consuming these products [51]. The finding that young consumers reported greater
PBMA intake than older adults aligns with prior studies that found that individuals who
consumed PBMA products were more likely to be less than 35 years of age [52,53] and live
in high-income households (>$100,000) [53]. However, these studies also found that PBMA
consumers were more likely to be female [52,53], which was not supported by the IFIC
Food and Health Survey findings. The finding that many respondents reported increased
red meat and PBMA consumption within the same year supports the evidence suggesting
that consumers may eat PBMA products in addition, to rather than in place of, traditional
meat products [39,53].

The higher price of PBMA products compared to traditional meat products may have
contributed to the smaller increase in PBMA consumption among individuals with lower
compared to higher household incomes reported in the 2022 Food and Health Survey [54].
Likewise, nutrition insecurity and participation in federal nutrition assistance programs
increased during the COVID-19 pandemic [55], showing that a large proportion of the
US population faced financial burdens that may have been reflected in the differences
in increased PBMA and red meat consumption between household income groups. Yet,
given the increased meat prices during the COVID-19 pandemic [50], it was surprising to
find that in the 2022 survey, both income groups reported increased red meat intake in
the past 12 months (a reflection of their 2021-2022 intake). Government food assistance
initiatives (e.g., the Farmers to Families Food Box initiative and the Emergency Food
Assistance Program) that, during the COVID-19 pandemic, distributed US agricultural
products, including meats, to individuals and families in need may have contributed to
this increase [56]. The 2022 finding that individuals with lower incomes were less likely
to report increased red meat intake aligns with findings from Ritzel & Mann (2021) [46].
These researchers found that household income has a negative effect on total and red meat
consumption in the US [46]. However, the results of the 2020 and 2021 IFIC Surveys did
not support this trend. Future research should study how income differences affect US
consumers’ willingness and capacity to reduce red meat intake and increase consumption
of plant-based proteins.

Increased action is needed to nudge American consumers towards sustainable dietary
changes. Taxes on high-environmental-impact products like RPM, subsidies for low-impact
products, or making sustainable food choices the default at food outlets could be used to
shift consumer behavior to support planetary health [27,44]. Adopting subsidies for healthy
foods (i.e., fruits, vegetables, and whole grains) has the potential to reduce NCD deaths
and improve food access and economic health disparities in the US [57]. Given concerns
about the implications of highly processed PBMA products for human health, places, and
the planet [26], additional research and US Government and expert guidance is needed to
explain how consumers should incorporate these products into plant-rich dietary patterns.

4.3. Sustainable Food and Beverage Purchases

The findings of IFIC Food and Health Surveys indicate a discrepancy between con-
sumers’ perceptions of environmentally sustainable food and beverage products and their
behaviors. Although most adult consumers reported thinking about whether the products
that they purchased were produced in an environmentally sustainable way and supported
purchasing sustainable products, these thoughts did not appear to influence many con-
sumers’ purchasing decisions. A 2022 McKinsey and Company consumer survey also
found that while most US consumers (64%) identified sustainable solutions as important,
less than half of these consumers reported a willingness to pay more for sustainable options
or eat more sustainable products [39].

The past decade of IFIC Food and Health Surveys showed that US consumers ranked
environmental sustainability far below many other metrics (i.e., convenience, healthfulness,
price, and taste) that influenced their food and beverage purchase decisions. Similarly, a 2022
multi-country systematic review found that taste, price, and individual health influenced
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consumers’ food purchases more than environmental sustainability [43]. A 2022 assessment
of how American consumers’ shopping habits aligned with healthy diets for sustainable food
systems found that taste and economic factors, such as affordability and access, ranked above
environmental and social factors [58]. These results suggest that despite being interested in
supporting environmentally and socially sustainable products, consumers either purchased
fewer of these products or were unaware of how these products may support sustainable
diets. The 2023 IFIC Food and Health Survey revealed that most Americans were not willing
to pay more for healthier or socially sustainable products due to inflation and the consequent
rising prices of groceries [59].

The decrease in Food and Health Survey respondents’ recognition of the importance
of fair and equitable worker treatment between 2021 and 2022 may have been a result of
the COVID-19 pandemic. Vulnerabilities in the US food system and inequities and injustice
among food system workers deemed essential during the pandemic were at the forefront
of media coverage in 2020-2021 period [60,61].

Notably absent from the IFIC Food and Health Surveys were questions that addressed
economic sustainability principles, such as the impact of food accessibility and affordability
on consumers’ sustainability actions. Shifting towards more sustainable diets that sup-
port human and planetary health may not be affordable for low-income Americans [62].
This highlights the need to consider the economic sustainability domain when assessing
consumer behaviors and their policy implications [5]. Current research into sustainable
dietary patterns emphasizes the environmental and health benefits of such diets [4,27],
but additional research is needed to fully capture their economic and social implications
for Americans.

4.4. Access to Sustainable Food and Beverage Information

The IFIC Food and Health Survey findings indicate that consumers are interested in
but cannot access environmental sustainability information about the food and beverage
products that they purchase and consume. Similarly, a 2022 McKinsey and Company
consumer survey identified that nearly half of US consumers had trouble understanding
what actions to take to be more sustainable [39]. The IFIC Survey results also indicate that
consumers having a clearer understanding of how their dietary behaviors could influence
sustainability and drive greater adoption of plant-rich dietary practices. Consumers need
greater transparency from industry to access environmental and social sustainability infor-
mation. Advocates and civil-society organizations should hold industry accountable for
prioritizing the influence of their food and beverage products across all four sustainabil-
ity domains, as well as for publicizing this information through the annual reporting of
sustainability metrics.

Many US companies are adopting labeling schemes that highlight the ecological or
social sustainability aspects of their products, such as carbon footprint labels [63]. These
labeling schemes are voluntary and largely led by industry. The IFIC Survey results
indicate that consumers may misconstrue products with environmental sustainability
attributes (i.e., small carbon footprint labels, sustainable production methods) as being
implicitly healthier, creating a “health halo” around these products. Research indicates that
nutrition labeling can encourage consumers to make healthy choices and push industry
to reformulate products [64]. Yet, the complexity around capturing a product’s impacts
across the four sustainability domains and the lack of unified, independent certification
schemes and regulatory oversight raises concerns about the future of sustainability labeling
by industry and political actors [65]. Additional research is needed regarding the impact
of the US food and beverage industry’s sustainability labels and product attributes on
consumers’ perceptions and behaviors.

The finding that consumers’ use of locally grown and organic labels to identify en-
vironmentally sustainable products decreased across years (2019-2022) is unexpected, as
consumer demand for local and organic products has grown over the past decade [66,67].
However, this result aligns with the finding that only one-quarter of all respondents, on
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average, purposefully purchased organic or locally sourced food and beverage products.
Consumers’ use of all environmental sustainability food labeling characteristics declined
between 2019 and 2022 (Table 2), which could indicate growing consumer confusion
or distrust of food labels. There may be growing consumer awareness of the fraud or
greenwashing that has historically surrounded organic labeling [68], as well as the lack of
government oversight for many common food labels [69].

US government agencies are in the process of updating guidelines for sustainability
and eco-labeling claims [70,71]. Therefore, nutrition and health professionals, advocates,
and civil society should encourage the food and beverage industry to adopt independent
sustainability labeling schemes based on clearly defined criteria certified by third-party
organizations, such as the Cool Food Initiative adopted by Panera restaurant in partnership
with the World Resources Institute [72]. These efforts are needed to help consumers to
navigate through the abundant and unregulated labeling used to market food and beverage
products to identify those that support sustainability. However, research indicates that
given the sociocultural and economic barriers to accessing healthy and sustainable food and
beverage products, coupled with the low cost of many meat products, further information
alone will not drive consumers to adopt more sustainable behaviors [27,73]. Sustainability
labeling and education campaigns should be used in coordination with more intrusive
policy tools, such as taxes or food subsidies, to effectively drive behavioral change [73].

4.5. Strengths and Limitations and Recommendations for Future IFIC Food and Health Surveys

The strength of this study is the novel analysis of IFIC Food and Health Survey ques-
tions over a decade from a representative sample of US adults, providing insights into US
consumers’ sustainability-related perceptions, beliefs, and behaviors. The limitations of this
study largely stem from the design of the Food and Health Surveys. The cross-sectional na-
ture of the surveys limits researchers’ capacity to analyze changes in individual consumers’
perceptions, beliefs, and behaviors over time. Changes in the variety of questions asked
and response options provided from year to year further limited our capacity to analyze
trends and conduct more in-depth statistical analyses for certain questions. Across the
decade of IFIC Surveys, many changes were made to the wording of certain questions and
the response options provided. The authors have clarified where these changes occurred
throughout this paper, as detailed in Supplementary Table S1. These changes may have
impacted the results of this analysis.

The IFIC Surveys captured participant age data on a continuous scale, which the
authors categorized into generations for the purpose of this analysis. The limitations
in the representation of certain generational groups (i.e., low frequencies of Generation
Z respondents in earlier survey years) may have impacted the presence or absence of
generational trends observed across the surveys. While the IFIC Survey results are weighted
to reflect certain characteristics of the US population, the responses captured from the
~1000 survey respondents in each survey year may not be reflective of the perceptions,
beliefs, and behaviors of the entire US population. Some results presented in this survey,
therefore, may have occurred due to the differences in the individuals sampled across
survey years. The administration of the survey online also likely excluded those with low
digital literacy skills and those who lacked access to the internet or digital technologies.

The IFIC Survey questions are also not based on a publicly reported conceptual
framework for health behavioral change, which further limited our capacity to analyze
certain cognitive and behavioral outcomes related to sustainability. Future Food and Health
Surveys should standardize sustainability questions to allow for greater analysis of trends
in consumer responses over time. IFIC should also consider utilizing a research-grounded
conceptual framework for behavioral change to guide the formation of Food and Health
Survey questions. Future IFIC Surveys should use standardized sustainable diet-relevant
questions, so that the IFIC Surveys could serve as a reliable method for capturing ongoing
sustainable diet metrics for US adults.
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In addition to supporting human and environmental health, sustainable diets and
food systems must also advance social equity and economic prosperity for current and
future generations [4,6]. Future IFIC Food and Health Surveys should, therefore, include
additional questions that address economic and social sustainability domains that have been
under-represented in these surveys over the past decade. Additional consideration should
be given to developing questions that can help to better assess Americans’ perceptions of
and interest in reducing RPM intake and adopting sustainable dietary principles in line
with expert recommendations, such as the frequency, types, and portion sizes of animal
and plant protein intake by Americans.

In the 2012 to 2018 IFIC Food and Health Surveys, “male” (described as “men”) and
“female” (described as “women”) were the only two gender options from which survey
participants could choose. In 2019, “other” and “prefer not to say” were added as options
but were not included in this analysis (Table 1). Future IFIC surveys should incorporate
additional gender options to be more inclusive of and better capture the breadth of the
gender identities of US adults. Moreover, IFIC Survey findings may not be applicable to
other high-income countries or to US children or adolescents.

5. Conclusions

The IFIC Food and Health Survey findings from the past decade indicate US consumer
awareness of and interest in health, environmental, and social sustainability principles but
low adoption of plant-rich dietary patterns or practices, especially to reduce RPM intake.
Greater action is needed by health and nutrition professionals, industry, civil society, and
governments to educate and nudge consumers to adopt plant-rich dietary patterns and
reduce or replace RPM intake to support the health of people and the planet.
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