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ABSTRACT
Background: Diets that reduce reliance on animal-source foods are recommended in some contexts.

Objectives: This study aimed to compare proportions of respondents who reported following meat-reduced dietary

practices (i.e., vegetarian, vegan, or pescatarian diets) and/or making efforts to reduce animal-source foods, and to

examine sociodemographic correlates across 5 countries.

Methods: Online surveys were conducted in November and December 2018 and 2019 with 41,607 adults from Australia

(n = 7926), Canada (n = 8031), Mexico (n = 8110), the United Kingdom (n = 9129), and the United States (n = 8411)

as part of the International Food Policy Study. Respondents were asked whether they would describe themselves as

vegetarian, vegan, or pescatarian, and whether they had made efforts to consume less red meat, less of all meats, or less

dairy in the past year. Logistic regressions examined differences in the likelihood of each behavior between countries

and sociodemographic subgroups.

Results: Approximately 1 in 10 respondents reported following a vegetarian, vegan, or pescatarian diet, ranging from

8.6% (Canada) to 11.7% (UK). In the past 12 months, the proportions of respondents who reported efforts to consume

less red meat ranged from 34.5% (Australia) to 44.4% (Mexico), less of all meats ranged from 27.9% (US) to 35.2%

(Mexico), and to consume less dairy ranged from 20.6% (UK) to 41.3% (Mexico). Respondents were more likely to report

efforts to consume less animal-source products in 2019 compared to 2018 in most countries. Sociodemographic patterns

varied by country; in general, women, those with higher education levels, and those in minority ethnic groups were more

likely to report following meat-reduced dietary practices or efforts to consume fewer animal-source products.

Conclusions: Nearly half of respondents reported following a meat-reduced diet or efforts to reduce animal-source

products, with differences between countries and population subgroups. Population-level approaches and policies that

support meat reduction may further reduce consumption of animal-source products. J Nutr 2022;152:57S–66S.
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Introduction

Increasing attention is being given to meat-reduced, plant-based
diets globally (1, 2). Although increases in intakes of animal-
source products may be favorable in countries where nutritional
inadequacies are prevalent and meat can provide an important
source of energy and essential nutrients, many governments
and health organizations have recently been placing increased
emphasis on plant-based diets and reduced consumption of
animal-based products (3–5).

The reasons for promoting meat-reduced diets are multiple,
including health, environmental sustainability, ethics and ani-

mal welfare, and personal values. High levels of processed and
red meat consumption have been associated with detrimental
health impacts, in particular colorectal cancer (6), whereas
there is weaker evidence associating meat consumption with
diabetes and weight gain (5). Meat and dairy can also be
important sources of SFAs, which many national dietary
guidelines recommended limiting and replacing with lower-fat
or plant-based alternatives (7–9). Shifts towards diets lower in
meat or animal-source products also relate to concerns around
environmental sustainability. Meat and other animal-source
products require greater resources (water, land, fertilizer, fuel)
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and have elevated risks related to water contamination, greater
greenhouse gas emissions, and biodiversity loss than most
plant-based agricultural products (10, 11). Concerns over the
ethical treatment of animals have also drawn attention to diets
that rely less on animal-source products (12). In addition, some
religious practices incorporate restrictions or avoidance of some
types of animal-based products (13).

Vegetarianism and veganism are dietary practices that
eliminate meat and all animal-source foods, respectively. In
addition to traditional meat-avoidance diets, flexitarian or
provegetarian diets, which generally aim to reduce meat
consumption by incorporating moderate amounts of animal-
source foods with generous amounts of plant-based foods, are
becoming increasingly common as a way to reduce reliance on
animal-source foods (14–16).

Although there is evidence demonstrating reduced meat
consumption in some countries at a population level, the
types of efforts individuals are making to reduce meat
consumption are less evident (17). Data from the United States
in 2010 showed that around 2% of the population self-
identified as vegetarian, with 3% of those reporting vegan
practices (i.e., total exclusion of animal-source foods) (18).
Nationally representative Canadian data from 2015 suggest
that approximately 5% of the population reported plant-based
diets, with the majority (2.8%) excluding red meat, 1.3%
vegetarian, and 0.3% vegan (19). Estimates of vegetarian and/or
vegan practices in the United Kingdom range between 2% and
13%, with a greater percentage of meat reducers (20, 21).

Few studies have used consistent methods across countries
to compare the prevalences of individuals who make efforts to
practice plant-based diets or reduce meat consumption in large,
population-based samples (22). This is especially true in upper-
middle-income and high-income countries, which generally
have the greatest consumption of animal-source foods, and
where dietary guidance regarding animal-source foods differs
between countries (5, 9). In addition, there may be important
differences in efforts to consume fewer animal-source products
among population subgroups, which can help inform targeted
policies and interventions that may differ by country.

The first objective of the current research was to compare the
proportions of respondents in 5 upper-middle-income and high-
income countries who reported following meat-reduced dietary
practices (i.e., vegetarian, vegan, or pescatarian diets) and/or
making efforts to reduce animal-source foods. The second
objective was to examine sociodemographic correlates of these
dietary practices.
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Methods
Data were drawn from the International Food Policy Study (IFPS).
Online surveys were conducted in November and December 2018 and
2019 in Australia, Canada, Mexico, the United Kingdom (UK), and
the United States (US). The study was reviewed by and received ethics
clearance through a University of Waterloo Research Ethics Committee
(ORE #30829) and Université Laval (#2021-318).

Sample recruitment
The samples were recruited through the Nielsen Consumer Insights
Global Panel using a standardized recruitment sampling strategy across
countries. Quotas for age and sex were applied to facilitate recruitment
of a diverse sample that approximated the known proportions in each
country for males and females across age groups (23–25).

Eligibility criteria included being ≥18 years of age and residing in
a target country. Email invitations with a unique link were sent to a
random sample of panelists that met the inclusion criteria. If deemed
eligible, potential respondents were provided with information about
the study and provided consent prior to participating. Surveys were
conducted in the primary language(s) spoken in each country. A data
integrity check was included partway through the survey, and data
integrity checks were conducted during data cleaning. Respondents
received remuneration in accordance with their panel’s usual incentive
structure. Full methods of the IFPS surveys are reported elsewhere
(23).

Online surveys were conducted with a total of 22,824 respondents
in 2018 (Australia n = 4103; Canada n = 4397; Mexico n = 4135; UK
n = 5549; US n = 4640) and 20,968 respondents in 2019 (Australia
n = 4225; Canada n = 4107; Mexico n = 4314; UK n = 4139;
US n = 4183). The response rates of respondents who completed the
survey out of all those eligible who accessed the survey link were
69.2% in 2018 and 60.1% in 2019. Of these respondents, 922 (2.1%)
were excluded for incomplete information on education, ethnicity,
or perceived income adequacy, and a further 1263 (2.9%) were
excluded for incomplete information for any of the outcome measures
(dietary practices or dietary efforts), for an analytical sample size of
41,607.

Sampling weights
Data were weighted with poststratification sample weights constructed
using a raking algorithm with population estimates from the census
in each country based on age group, sex, region, ethnicity (except in
Canada), and education (except in Mexico). Estimates reported are
weighted unless otherwise specified.

Survey measures
To assess whether respondents were following a plant-based or meat-
reduced dietary practice, they were asked, “would you describe yourself
as:” with response options of vegetarian, vegan, pescatarian, following
a religious practice for eating (with an open-ended text box to specify
the practice), or none of the above. Those who selected multiple
dietary practices were coded as following the most restrictive dietary
practice (e.g., if they reported being both vegan and vegetarian, they
were coded as vegan). Those who selected a dietary practice and
none were coded as not following any specific dietary practice. Open-
ended responses for religious practices were examined qualitatively.
Given the inconsistencies in reporting (e.g., named religion compared
with religious dietary practice), and a lack of clarity over whether
these religious practices were related to reducing meat or following
plant-based practices, responses to this measure were excluded from
the categorization of vegetarian, vegan, or pescatarian practices in
subsequent analyses.

Next, respondents were asked, “have you made an effort to consume
more or less of the following in the past year” and shown a list of 17
macronutrients, micronutrients, food types, and food categories, with
response options of: consume LESS, consume MORE, and no effort
made. For this analysis, 3 variables relating to animal-source foods were
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considered: dairy, all meats, and red meat (e.g., beef, pork) only. Those
who identified as being vegetarian, vegan, or pescatarian in the previous
variable were coded as “consume less” for red meats and all meats,
as it was assumed they were trying to consume less meat compared
to the general population, but may have reported that this was not a
unique effort in the past year (e.g., they had been trying to consume
less meat for a longer period). Similarly, those who identified as vegan
were coded as “consume less” for dairy, as vegan diets normally exclude
dairy.

Sociodemographics
Respondents reported their age (years) and sex at birth (male or female).
Ethnicity and education were reported using relevant ethnicity measures
from national-level surveys unique to each country (26–32) and were
recategorized for comparability across countries as either majority or
minority ethnicity (in Australia, majority indicates the participant only
speaks English at home and minority indicates they speaks a language
besides English at home; in Canada, the United Kingdom, and the
United States, majority indicates the participant is White and minority
indicates they are of another ethnicity; and in Mexico, majority indicates
the participant identified as nonindigenous and minority indicates they
identified as indigenous) and as low, medium, or high education level
according to each nation’s educational structure. Perceived income
adequacy was assessed using a measure that asked, “thinking about
your total monthly income, how difficult or easy is it for you to make
ends meet?” The response options were very difficult, difficult, neither
easy nor difficult, easy, and very easy, and were further categorized as
either an adequate income (very easy, easy, or neither easy nor difficult
to make ends meet) or inadequate income (difficult or very difficult to
make ends meet). BMI was calculated from self-reported height and
weight, using WHO BMI categories (<18.5 kg/m2, 18.5–24.9 kg/m2,
25–29.9 kg/m2, ≥30 kg/m2) (33). Those who were missing height and
weight data were maintained in the analysis as a separate category, as
those with missing BMI data may systematically differ from those who
report height and weight data (34).

Analysis
Descriptive statistics examined the proportions of the sample that
reported following any meat-reduced dietary practice (vegetarian,
vegan, or pescatarian) and each practice individually (these categories
were mutually exclusive). The extent to which individuals restricted
meat for religious reasons was explored via coding of open-text
responses.

Logistic regression models were conducted to examine differences
in the odds of following any meat-reduced dietary practice (vegan,
vegetarian, or pescatarian) and each practice of vegetarianism, veg-
anism, and pescatarianism individually, with indicator variables for
country and year, adjusting for age, sex, ethnicity, education, BMI,
and perceived income adequacy, as these variables have been identified
in the literature as potentially important correlates of following
meat-reduced eating patterns (35–38) and differed between country
samples. Next, a model was fitted to assess sociodemographic factors
associated with practicing any of the meat-reduced dietary practices
(vegan, vegetarian, or pescatarian), including the above-mentioned
covariates, and testing for country by sociodemographic interactions.
Sociodemographic interactions were significant at P values < 0.01;
therefore, stratified models by country were conducted.

Additional logistic regression models examined country-level dif-
ferences considering any efforts to consume less meat, red meat, or
dairy, as well as each of the practices individually (consume less red
meat, consume less of all meats, consume less dairy), with the same
country and year indicators and adjusting for the same set of variables.
Individual models were fitted to again assess the sociodemographic
factors associated with each effort individually, including the same
covariates and testing for country by sociodemographic interactions.
Sociodemographic interactions were again significant, and stratified
models by country were conducted.

To account for multiple comparisons, 99% CIs are reported. All
analyses were conducted using SAS v.14 (SAS Institute).

Results

Table 1 describes the characteristics of the sample.

Vegetarian, vegan, and pescatarian dietary practices

Figure 1 shows the unadjusted percentages of those following
any and each dietary practice by country. The prevalence of
practicing any meat-reduced practice (i.e., vegetarian, vegan,
or pescatarian) ranged from 8.6% in Canada to 11.7% in the
United Kingdom. The prevalence of vegetarianism ranged from
3.7% in Canada to 5.0% in the United Kingdom; the prevalence
of veganism ranged from 2.5% in Canada to 5.0% in Mexico;
and the prevalence of pescatarianism ranged from 1.9% in
Mexico to 3.7% in the United Kingdom.

After coding open-text responses, 227 respondents (0.5%)
specifically reported only consuming halal meat or following
an Islamic dietary pattern, and 85 (0.2%) reported following
a kosher diet or a Jewish dietary pattern (without specifically
mentioning a kosher diet). Other common responses included
habits frequently undertaken as part of Catholicism, such
as abstaining from meat on Fridays or during Lent. In
addition, some respondents reported not eating pork, beef, or
shellfish without specifying which religion they were practicing.
Other faiths included Hinduism, Mormonism, Seventh Day
Adventists, Brahma Kumari, Buddhism, Eastern Orthodox or
Christian Orthodox, and Baháʼí Faith (all less than 0.01% of
the sample).

Differences in meat-reduced dietary practices
between countries

Table 2 shows results of the logistic regression model examining
between-country differences in the likelihood of reporting any
meat-reduced practices (vegetarian, vegan, or pescatarian) and
for vegetarianism, veganism, and pescatarianism individually.
In adjusted models, Australia, UK, and US respondents were
more likely to report any meat-reduced dietary practices than
respondents in Mexico, and respondents in Australia and the
United Kingdom were more likely to report meat-reduced
practices than respondents in Canada. There were no differences
in the likelihood of reporting any meat-reduced dietary practices
among respondents in Australia, the United Kingdom, and the
United States.

In adjusted models, respondents in Mexico were generally
less likely to identify as vegetarian or pescatarian and more
likely to identify as vegan compared to those in other countries.
US respondents were more likely to identify as vegan compared
to respondents from other primarily English-speaking countries
(e.g., Canada, the United Kingdom, and Australia). Canadian
respondents were less likely to identify as pescatarian compared
to respondents in Australia and the United Kingdom.

Sociodemographic patterns and changes over time
across countries

The results of logistic regressions examining the odds of fol-
lowing any meat-reduced dietary practices (vegetarian, vegan,
or pescatarian) among sociodemographic subgroups suggested
differences by country. Thus, country-stratified models were
conducted (Table 3), and the most notable results are described
below. The only country for which differences between study
waves were observed was the United Kingdom, with a greater
likelihood of following any meat-reduced practice in 2019
compared to 2018.

In Australia and the United Kingdom, females were more
likely than males to report following any meat-reduced
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TABLE 1 Sociodemographic characteristics of respondents in the analytic sample (weighted; N = 41,607)

Total
N = 41,607

Australia
n = 7926

Canada
n = 8031

Mexico
n = 8110

UK
n = 9129

US
n = 8411

% (n) % (n) % (n) % (n) % (n) % (n)

Year
2018 51.9 (21,592) 49.0 (3884) 51.1 (4018) 48.9 (3965) 56.9 (5191) 52.8 (4444)
2019 48.1 (20,015) 51.0 (4042) 48.9 (3923) 51.1 (4145) 43.1 (3938) 47.2 (3967)

Age, y
18–29 21.7 (9018) 21.1 (1670) 19.1 (1535) 29.6 (2399) 18.8 (1716) 20.2 (1697)
30–44 26.5 (11,020) 26.3 (2084) 24.9 (2000) 32.2 (2614) 24.1 (2205) 25.2 (2118)
45–59 26.0 (10,838) 24.6 (1950) 25.4 (2037) 28.4 (2302) 26.2 (2390) 25.7 (2158)
≥60 25.8 (10,731) 28.0 (2223) 30.6 (2459) 9.8 (794) 30.9 (2818) 29.0 (2437)

Sex
Female 51.3 (21,330) 51.0 (4041) 50.4 (4046) 52.2 (4237) 51.3 (4684) 51.4 (4323)
Male 48.7 (20,277) 49.0 (3885) 49.6 (3985) 47.8 (3873) 48.7 (4445) 48.6 (4088)

Ethnicity1

Majority group 80.3 (33,405) 75.8 (6005) 80.4 (6453) 79.0 (6403) 89.3 (8153) 76.0 (6390)
Minority group 19.7 (8202) 24.2 (1921) 19.6 (1578) 21.0 (1707) 10.7 (976) 24.0 (2021)

Education level2

Low 42.5 (17,678) 41.7 (3304) 41.4 (3329) 20.7 (1682) 49.5 (4520) 57.6 (4844)
Medium 22.1 (9192) 32.7 (2591) 33.7 (2707) 13.1 (1058) 22.0 (2007) 9.8 (827)
High 35.4 (14,737) 25.6 (2031) 24.8 (1995) 66.2 (5370) 28.5 (2601) 32.6 (2740)

BMI classification
<18.5 kg/m2 2.9 (1222) 3.4 (266) 2.9 (230) 2.2 (175) 2.8 (255) 3.5 (295)
18.5–24.9 kg/m2 34.3 (14,264) 35.2 (2793) 33.3 (2675) 38.3 (3102) 33.9 (3091) 30.9 (2603)
25.0–29.9 kg/m2 28.7 (11,942) 27.3 (2161) 29.7 (2382) 31.5 (2558) 27.2 (2481) 28.1 (2361)
≥30.0 kg/m2 20.7 (8606) 21.1 (1671) 23.5 (1885) 15.0 (1216) 17.4 (1590) 26.7 (2244)
Missing 13.4 (5573) 13.1 (1035) 10.7 (858) 13.1 (1058) 18.8 (1712) 10.8 (909)

Income adequacy3

Adequate 69.3 (28,837) 71.4 (5661) 71.4 (5732) 57.1 (4628) 75.7 (6913) 70.2 (5902)
Inadequate 30.7 (12,770) 28.6 (2265) 28.6 (2299) 42.9 (3482) 24.3 (2216) 29.8 (2509)

1Ethnicity categories as per census questions asked in each country: 1) in Australia, majority indicates the participant only speaks English at home and minority indicates they
speaks a language besides English at home; 2) in Canada, the United Kingdom, and the United States, majority indicates the participant is White and minority indicates they are
of another ethnicity; and 3) in Mexico, majority indicates the participant is nonindigenous and minority indicates they are indigenous.
2Respondents were asked, “what is the highest level of formal education that you have completed?” Responses were categorized as low (completed secondary school or
less), medium (some postsecondary qualifications), or high (university degree or higher) levels of education according to country-specific criteria.
3Respondents were asked, “thinking about your total monthly income, how difficult or easy is it for you to make ends meet?” Response options “very easy,” “easy,” and
“neither easy nor difficult” were categorized as high income adequacy, and response options “difficult” and “very difficult” were categorized as low income adequacy.

practices, whereas in Mexico, females were less likely to report
following any meat-reduced practices. In all countries except
the United States, respondents in minority ethnic groups were
more likely to report following any meat-reduced dietary
practices. Those with a high education level were more likely
to report following any meat-reduced practices compared to
those with low levels of education in all countries except Mexico
(where there was no difference). In all countries except Mexico,

respondents aged 18–29 years and those 30–44 years of age
were more likely to report following a meat-reduced dietary
practice compared to those who were 45–59 years and ≥60
years.

Efforts to consume less animal-source products

Figure 2 shows efforts in the past 12 months to consume
less of any of the animal-source products queried, as well as

FIGURE 1 Unadjusted percentages of respondents in each country who identified as either vegetarian, vegan, or pescatarian, as well as each
dietary practice individually across 5 countries in the International Food Policy Study 2018 and 2019. AUS, Australia; CAN, Canada; MEX, Mexico.
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TABLE 2 Results of main effects from logistic regression models examining the likelihood of identifying as following any
meat-reduced dietary practice (vegetarian, vegan, or pescatarian) and each practice individually, adjusted for sociodemographic factors1

Country comparison

Any meat-reduced
dietary pattern
AOR (99% CI)

Vegetarian
AOR (99% CI)

Vegan
AOR (99% CI)

Pescatarian
AOR (99% CI)

Australia vs. Canada 1.26 (1.07–1.47)2 1.22 (0.97–1.54) 1.12 (0.83–1.50) 1.37 (1.04–1.80)2

Australia vs. Mexico 1.20 (1.01–1.41)2 1.40 (1.09–1.81)2 0.68 (0.52–0.89)2 1.95 (1.42–2.69)2

Australia vs. UK 0.87 (0.75–1.01) 0.87 (0.70–1.08) 0.96 (0.72–1.27) 0.83 (0.65–1.08)
Australia vs. US 0.97 (0.83–1.13) 1.07 (0.85–1.35) 0.65 (0.50–0.86)2 1.33 (0.99–1.79)
Canada vs. Mexico 0.95 (0.80–1.13) 1.15 (0.88–1.49) 0.60 (0.46–0.80)2 1.43 (1.03–1.98)2

Canada vs. UK 0.69 (0.59–0.81)2 0.71 (0.57–0.89)2 0.86 (0.64–1.15) 0.61 (0.47–0.79)2

Canada vs. US 0.77 (0.66–0.91)2 0.87 (0.69–1.11) 0.58 (0.44–0.78)2 0.97 (0.72–1.32)
Mexico vs. UK 0.73 (0.62–0.85)2 0.62 (0.49–0.79)2 1.42 (1.09–1.84)2 0.43 (0.31–0.58)2

Mexico vs. US 0.81 (0.69–0.96)2 0.76 (0.59–0.98)2 0.97 (0.75–1.24) 0.68 (0.48–0.96)2

UK vs. US 1.11 (0.95–1.30) 1.22 (0.97–1.54) 0.68 (0.52–0.89)2 1.60 (1.18–2.15)

1Adjusted for year, sex, age, ethnicity, education level, income adequacy, and BMI. The second category is the reference category. AOR, adjusted odds ratio.
2Significant at a P value < 0.01 in adjusted models.

red meat, all meats, and dairy, individually by country. The
results of the logistic regression model examining differences
between countries in any effort to consume less animal-source
products and each behavior individually can be found in
Table 4. Respondents in Mexico were more likely to report
trying to consume less of any animal-source products compared
to those in all other countries, and those in the United States
were more likely to report trying to consume less of any animal-
source product compared to those in Australia. A variety
of between-country differences were identified for each food
category. Respondents in Mexico were more likely to report
trying to consume less red meat and less of all meats and less
likely to report trying to consume less dairy compared to those
in all other countries. Those in Australia were less likely to
report trying to consume less red meat compared to those in all
other primarily English-speaking countries. Respondents in the
United States were more likely to report efforts to eat less of all
meats compared to those in all other primarily English-speaking
countries, and less likely to report efforts to consume less dairy
compared to those in the United Kingdom. Respondents in
Australia and the United Kingdom were more likely to report
consuming less dairy than participants in Canada.

Sociodemographic patterns and changes in efforts to
reduce animal source foods

There were significant interactions between country and
education and country and age for reporting efforts to consume
less red meat, and so results were stratified by country
(Table 5). Notable patterns are described below. In all countries
except Mexico, respondents were more likely to report trying
to consume less red meat in 2019 than in 2018. In all countries,
females and those in minority ethnic groups were more likely to
report efforts to consume less red meat than males and those in
majority ethnic groups. Those with higher levels of education
were more likely to report efforts to consume less red meat
compared to those with low or medium levels of education in
all countries except Mexico. Respondents in the ≥60-year age
category were more likely to report efforts to consume less red
meat in all countries, and in Mexico this association was also
present for those 45–59 years compared to those in younger age
groups. Those with BMIs between 18.5 and 24.9 kg/m2 were
more likely to report consuming less red meat compared to those
with BMIs ≥ 30 kg/m2 in all countries except Mexico. Several
other variations related to BMI existed within countries.

The models for efforts to consume less of all meats showed
significant interactions between country and sex, education,
BMI, and age; therefore, models were again stratified by country
(Supplemental Table 1). Overall, trends in sociodemographic
associations related to reporting efforts to consume less of
all meats were similar to those related to reporting efforts to
consume less red meat, with a few notable exceptions. There
was no association between sex and efforts to consume less
of all meats in Mexico, and there were fewer associations
with age. Differing from the associations with red meat, those
with inadequate incomes were more likely to report efforts to
consume less of all meats in Australia, Canada, and the United
Kingdom.

Models for less dairy consumption were similarly stratified
(Supplemental Table 2), and results differed somewhat from
the trends for red meat and all meats. Only respondents in
Canada and the United Kingdom were more likely to report
efforts to reduce dairy consumption in 2019 compared to 2018.
Females were more likely to report efforts to consume less dairy
in Australia, Canada, and the United Kingdom only, and those
in minority ethnic groups were more likely to report efforts to
consume less dairy in the United Kingdom and the United States
only. There was an association with income in all countries,
such that those with inadequate incomes were more likely to
report efforts to consume less dairy, which was not an apparent
association for red meat or all meats, and there were fewer
associations with education. Age-related trends differed, such
that those in the youngest age category were more likely to
report efforts to reduce dairy consumption compared to those
in the older age categories in all countries except Mexico, where
there was a somewhat inverse association.

Discussion
Summary of main findings

Approximately 1 in 10 respondents reported following dietary
practices that include little or no meat, and more than 4 in 10
were trying to reduce meat or dairy in their diet, with varying
rates between countries.

Comparisons to the literature on plant-based and
meat-reduced practices

The various methods used in population surveys to estimate
rates of vegetarian, vegan, or pescatarian practices limit
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TABLE 3 Results from stratified logistic regressions examining differences in identifying as following any meat-reduced dietary
practice (i.e., vegetarian, vegan, or pescatarian) within each country (N = 41,607)1

Australia
(n = 7926)

Canada
(n = 8031)

Mexico
(n = 8110)

United Kingdom
(n = 9129)

United States
(n = 8411)

AOR (99% CI) AOR (99% CI) AOR (99% CI) AOR (99% CI) AOR (99% CI)

Sex
Female vs. male 1.24 (1.00–1.55)2 1.15 (0.90–1.46) 0.67 (0.54–0.85)2 1.28 (1.04–1.58)2 0.81 (0.64–1.03)

Ethnicity3

Majority vs. minority group 0.63 (0.48–0.83)2 0.59 (0.45–0.78)2 0.50 (0.39–0.65)2 0.59 (0.44–0.80)2 0.79 (0.61–1.01)
Year

2018 vs. 2019 0.90 (0.72–1.12) 0.85 (0.65–1.07) 0.96 (0.77–1.20) 0.81 (0.66–0.99)2 0.96 (0.81–1.15)
Perceived income adequacy4

Adequate vs. inadequate 0.74 (0.58–0.94)2 0.81 (0.62–1.06) 0.95 (0.75–1.19) 0.80 (0.63–1.02) 0.94 (0.72–1.23)
Education5

High vs. low 1.66 (1.23–2.25)2 1.58 (1.15–2.18)2 0.98 (0.74–1.29) 1.44 (1.13–1.83)2 1.53 (1.19–1.96)2

High vs. medium 1.12 (0.87–1.45) 1.11 (0.86–1.43) 0.96 (0.67–1.39) 1.25 (0.99–1.57) 1.61 (1.21–2.15)2

Low vs. medium 0.68 (0.51–0.90)2 0.70 (0.52–0.95)2 0.99 (0.66–1.48) 0.87 (0.66–1.14) 1.05 (0.77–1.45)
Age, years

18–29 vs. 30–44 1.22 (0.91–1.63) 1.49 (1.10–2.02)2 0.99 (0.77–1.27) 1.35 (1.03–1.77)2 0.83 (0.61–1.13)
18–29 vs. 45–59 2.00 (1.45–2.76)2 2.63 (1.85–3.74)2 1.22 (0.90–1.65) 2.00 (1.46–2.74)2 1.83 (1.27–2.64)2

18–29 vs. ≥60 2.33 (1.67–3.26)2 2.45 (1.71–3.51)2 0.87 (0.53–1.42) 2.29 (1.67–3.13)2 2.49 (1.72–3.62)2

30–44 vs. 45–59 1.64 (1.21–2.22)2 1.77 (1.27–2.47)2 1.24 (0.92–1.66) 1.48 (1.10–1.99)2 2.19 (1.57–3.07)2

30–44 vs. ≥60 1.92 (1.41–2.62)2 1.65 (1.18–2.30)2 0.88 (0.53–1.45) 1.69 (1.25–2.27)2 2.99 (2.13–4.20)2

45–59 vs. ≥60 1.17 (0.84–1.63) 0.93 (0.65–1.34) 0.71 (0.42–1.21) 1.14 (0.82–1.59) 1.36 (0.92–2.01)
BMI

<18.5 kg/m2 vs. 18.5–24.9 kg/m2 1.18 (0.66–2.08) 1.48 (0.88–2.49) 1.43 (0.78–2.60) 1.10 (0.62–1.95) 1.93 (1.12–3.31)2

<18.5 kg/m2 vs. 25.0–29.9 kg/m2 1.23 (0.67–2.24) 2.25 (1.29–3.92)2 1.69 (0.92–3.12) 1.63 (0.90–2.96) 3.23 (1.84–5.69)2

<18.5 kg/m2 vs. ≥30 kg/m2 1.69 (0.90–3.17) 2.80 (1.57–4.99)2 2.20 (1.12–4.32)2 2.23 (1.16–4.27)2 4.03 (2.20–7.36)2

<18.5 kg/m2 vs. missing 0.82 (0.44–1.51) 1.46 (0.80–2.65) 0.85 (0.45–1.59) 1.02 (0.56–1.84) 1.30 (0.72–2.33)
18.5–24.9 kg/m2 vs. 25.0–29.9 kg/m2 1.05 (0.78–1.40) 1.52 (1.12–2.07)2 1.19 (0.90–1.56) 1.49 (1.14–1.94)2 1.68 (1.24–2.27)2

18.5–24.9 kg/m2 vs. ≥30 kg/m2 1.44 (1.02–2.03)2 1.90 (1.33–2.70)2 1.54 (1.03–2.30)2 2.03 (1.39–2.96)2 2.09 (1.45–3.00)2

18.5–24.9 kg/m2 vs. missing 0.70 (0.50–0.97)2 0.99 (0.67–1.45) 0.60 (0.43–0.82)2 0.93 (0.71–1.21) 0.67 (0.48–0.94)2

25.0–29.9 kg/m2 vs. ≥30 kg/m2 1.37 (0.96–1.96) 1.25 (0.87–1.79) 1.30 (0.86–1.96) 1.37 (0.91–2.04) 1.25 (0.84–1.84)
25.0–29.9 kg/m2 vs. missing 0.67 (0.47–0.95)2 0.65 (0.43–0.98)2 0.50 (0.36–0.71)2 0.62 (0.46–0.85)2 0.40 (0.27–0.58)2

≥30 kg/m2 vs. missing 0.49 (0.33–0.72)2 0.52 (0.34–0.81)2 0.39 (0.25–0.60)2 0.46 (0.31–0.68)2 0.32 (0.21–0.49)2

1The second category is the reference category. AOR, adjusted odds ratio.
2Significant at a P value < 0.01 in adjusted models.
3Ethnic categories in each country as per census questions asked in each country: 1) in Australia, majority indicates the participant only speaks English at home and minority
indicates they speaks a language besides English at home; 2) in Canada, the United Kingdom, and the United States, majority indicates the participant is White and minority
indicates they are of another ethnicity; and 3) in Mexico, majority indicates the participant is nonindigenous and minority indicates they are indigenous.
4Respondents were asked “thinking about your total monthly income, how difficult or easy is it for you to make ends meet?” Response options “very easy,” “easy,” and
“neither easy nor difficult” were categorized as adequate incomes, and response options “difficult” and “very difficult” were categorized as inadequate incomes.
5Education level was categorized as low (i.e., completed secondary school or less), medium (i.e., some postsecondary qualifications), or high (i.e., university degree or higher)
according to country-specific criteria related to the highest level of formal education attained.

the comparability between studies (39). For example, the
Canadian estimates from the current study are somewhat
higher than nationally representative estimates from the 2015
Canadian Community Health Survey (CCHS), which found
that 2% reported vegetarian or vegan dietary practices
and <1% reported pescatarian practices. However, the data
in the aforementioned study were coded using measures that
asked about excluding specific food categories, rather than
self-identification as following vegetarian or vegan practices
(19). Individuals who identify as being vegetarian, vegan, or
pescatarian but occasionally consume meat or animal-source
products may not have been captured in the CCHS data set
but potentially were captured here. The discrepancy could also
reflect changes over time in the 4-year interval between the
2015 CCHS survey and the current study. Canadian rates
from the current study were more closely aligned with self-
reported vegetarian, vegan, and pescatarian practices, which
were previously estimated to be around 7% in 2018 (40).
Commercial research has suggested that the proportion of the

population following plant-based diets in Australia was around
11% in 2016, higher than the estimate of 7.9% in the current
study (41). In the United States, a Gallup poll found that
5% of the US population self-reported vegetarianism and 3%
reported veganism (42)—similar to the findings of the current
study—whereas national estimates from the NHANES 2007–
2012 estimated that 2% of the population were meat abstainers
(43). More generally, US market research suggests about 39%
of Americans were trying to consume more plant-based foods in
2017 (39). In the United Kingdom, the estimated proportion of
vegetarians ranges from 2% to 13% (20, 21). German research
has compared rates of self-reported vegetarianism when defined
as “strictly vegetarian” and “predominantly vegetarian,” which
were 3%, and 6%, respectively. The measures in our study
did not specify whether dietary practices were strictly or
predominantly followed, and so this was self-defined by
respondents and the current estimates likely more closely
resemble predominantly vegan, vegetarian, or pescatarian
practices.
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FIGURE 2 Unadjusted percentages of respondents who had made efforts in the last 12 months to consume less of any animal product (red
meat, all meats, or dairy), as well as efforts to reduce each category individually across 5 countries in the International Food Policy Study 2018
and 2019. AUS, Australia; CAN, Canada; MEX, Mexico.

There were major differences between Mexico and the
primarily English-speaking countries, which may reflect cultural
and environmental factors, as well as different stages of
the nutrition transition (44). Differences in national dietary
guidelines with respect to the recommendations and guidance
for environmental sustainability may contribute to additional
between-country differences (9). Canadian respondents were
less likely to report any of the meat-reduced dietary practices
compared to other primarily English-speaking countries; how
this will change over time given recent changes to Canadian
dietary guidance (7) is of interest. The 2019 version of Canada’s
Food Guide incorporated recommendations to prioritize con-
sumption of plant proteins, and deemphasized food categories
of “milk and milk products” and “meat and alternatives” (7),
which may have resulted in some changes to dietary efforts
among Canadians between 2018 and 2019. Differences across
countries relating to the food industry and the cost, availability,
and marketing of meat and animal-source products, as well
as sociocultural norms and traditions towards meat, may also
contribute to differences between countries.

The current findings were mostly consistent with a large
body of research that suggests females, those in younger age
groups, and those with higher levels of education are more
likely to report practicing plant-based diets (35–38). In some
cultures, meat consumption has been linked to ideas of power,
masculinity, and wealth (37, 45, 46). In addition, females may

be more prone to reduce meat consumption with health and
weight-maintenance behavior goals in mind (47–49).

The current findings showed that those who practiced plant-
based diets were more likely to have lower perceived income
adequacy in Australia only, which aligns with some, but not
all research (36). Previous studies have suggested a plateau
or inverted U-shaped relationship between income and meat
consumption (23). Differences in meat-reduced dietary practices
and efforts to reduce meat consumption by ethnicity could
be a result of different cultural attitudes and social norms
towards meat consumption. In this study, we found that those
in older age categories were more likely to report reducing meat
consumption, whereas those in younger age groups were more
likely to report following vegetarian, vegan, or pescatarian diets.
This study did not assess baseline consumption of animal-source
products: those in younger age groups may have already been
practicing diets with reduced meat consumption, and thus they
may not have reported a special effort to reduce an already low
level of meat, red meat, or dairy in the past 12 months. Given
this limitation, further research is warranted to assess patterns
related to age.

Although overall rates of meat-avoidance dietary practices
were approximately 10% in all countries, a greater propor-
tion of respondents reported efforts to consume less dairy
or meat. These findings may reflect heightened awareness
of recommendations to reduce animal-source products, and

TABLE 4 Results of main effects from logistic regression models examining the likelihood of trying to consume less of any
animal-source products (red meat, all meats, or dairy) and each source individually, adjusted for sociodemographic factors1

Country comparison

Efforts to consume
less of any animal-

source product
AOR (99% CI)

Efforts to consume
less red meat
AOR (99% CI)

Efforts to consume
less of all meats

AOR (99% CI)

Efforts to consume
less dairy

AOR (99% CI)

Australia vs. Canada 0.96 (0.87–1.06) 0.91 (0.82–1.00)2 1.12 (0.83–1.50) 1.37 (1.04–1.80)2

Australia vs. Mexico 0.51 (0.46–0.56)2 0.68 (0.61–0.75)2 0.68 (0.52–0.89)2 1.95 (1.42–2.69)2

Australia vs. UK 0.92 (0.84–1.01) 0.83 (0.75–0.91)2 0.96 (0.72–1.27) 0.83 (0.65–1.08)
Australia vs. US 0.90 (0.82–1.00)2 0.90 (0.81–1.00)2 0.65 (0.50–0.86)2 1.33 (0.99–1.79)
Canada vs. Mexico 0.53 (0.48–0.59)2 0.75 (0.67–0.83)2 0.60 (0.46–0.80)2 1.43 (1.03–1.98)2

Canada vs. UK 0.95 (0.87–1.05) 0.91 (0.83–1.01) 0.86 (0.64–1.15) 0.61 (0.47–0.79)2

Canada vs. US 0.94 (0.85–1.04) 1.00 (0.90–1.10) 0.58 (0.44–0.78)2 0.97 (0.72–1.32)
Mexico vs. UK 1.80 (1.63–1.99)2 1.22 (1.10–1.35)2 1.42 (1.09–1.84)2 0.43 (0.31–0.58)2

Mexico vs. US 1.77 (1.60–1.97)2 1.33 (1.20–1.47)2 0.97 (0.75–1.24) 0.68 (0.48–0.96)2

UK vs. US 0.98 (0.89–1.08) 1.09 (0.99–1.20) 0.68 (0.52–0.89)2 1.60 (1.18–2.15)2

1Adjusted for year, sex, age, ethnicity, education level, income adequacy, and BMI. The second category is the reference category. AOR, adjusted odds ratio.
2Significant at a P value < 0.01 in adjusted models.
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TABLE 5 Results from stratified logistic regressions examining differences in efforts to consume less red meat within each country
(N = 41,607)1

Australia
(n = 7926)

Canada
(n = 8031)

Mexico
(n = 8110)

United Kingdom
(n = 9129)

United States
(n = 8411)

AOR (99% CI) AOR (99% CI) AOR (99% CI) AOR (99% CI) AOR (99% CI)

Sex
Female vs. male 1.40 (1.21–1.61)2 1.44 (1.25–1.66)2 1.27 (1.11–1.47)2 1.59 (1.39–1.83)2 1.35 (1.17–1.57)2

Ethnicity3

Majority vs. minority group 0.69 (0.57–0.84)2 0.71 (0.59–0.86)2 0.78 (0.64–0.95)2 0.56 (0.43–0.71)2 0.61 (0.51–0.72)2

Year
2018 vs. 2019 0.78 (0.68–0.90)2 0.83 (0.72–0.96)2 0.89 (0.77–1.02) 0.72 (0.63–0.82)2 0.79 (0.69–0.91)2

Perceived income adequacy4

Adequate vs. inadequate 0.86 (0.73–1.00)2 0.93 (0.79–1.10) 0.89 (0.77–1.03) 0.87 (0.73–1.03) 0.96 (0.81–1.13)
Education5

High vs. low 1.55 (1.28–1.87)2 1.34 (1.12–1.61)2 0.87 (0.72–1.04) 1.62 (1.39–1.89)2 1.55 (1.33–1.80)2

High vs. medium 1.34 (1.12–1.59)2 1.22 (1.05–1.42)2 0.84 (0.68–1.06) 1.38 (1.19–1.61)2 1.36 (1.15–1.60)2

Low vs. medium 0.86 (0.73–1.02) 0.91 (0.77–1.08) 0.98 (0.76–1.26) 0.85 (0.72–1.01) 0.88 (0.74–1.05)
Age, years

18–29 vs. 30–44 0.98 (0.79–1.23) 1.16 (0.93–1.45) 0.88 (0.74–1.03) 1.01 (0.81–1.26) 0.98 (0.78–1.23)
18–29 vs. 45–59 0.86 (0.69–1.07) 0.90 (0.72–1.13) 0.66 (0.54–0.79)2 0.83 (0.66–1.04) 0.93 (0.74–1.17)
18–29 vs. ≥60 0.63 (0.51–0.78)2 0.61 (0.49–0.77)2 0.44 (0.32–0.60)2 0.68 (0.55–0.85)2 0.71 (0.57–0.88)2

30–44 vs. 45–59 0.87 (0.71–1.06) 0.78 (0.64–0.95)2 0.75 (0.62–0.90)2 0.82 (0.67–1.00) 0.95 (0.77–1.16)
30–44 vs. ≥60 0.64 (0.53–0.78)2 0.53 (0.43–0.64)2 0.51 (0.37–0.69)2 0.68 (0.56–0.81)2 0.72 (0.60–0.88)2

45–59 vs. ≥60 0.74 (0.61–0.88)2 0.68 (0.56–0.82)2 0.68 (0.49–0.93)2 0.82 (0.69–0.99)2 0.76 (0.63–0.92)2

BMI
<18.5 kg/m2 vs. 18.5–24.9 kg/m2 1.02 (0.66–1.56) 1.05 (0.68–1.62) 0.82 (0.50–1.33) 0.79 (0.52–1.20) 1.28 (0.82–1.99)
<18.5 kg/m2 vs. 25.0–29.9 kg/m2 1.01 (0.65–1.56) 1.23 (0.79–1.90) 0.88 (0.54–1.44) 0.93 (0.61–1.43) 1.45 (0.93–2.27)
<18.5 kg/m2 vs. ≥30 kg/m2 1.24 (0.80–1.93) 1.32 (0.85–2.06) 0.96 (0.58–1.61) 1.10 (0.71–1.71) 1.68 (1.07–2.64)2

<18.5 kg/m2 vs. missing 1.11 (0.70–1.76) 1.16 (0.72–1.87) 0.66 (0.40–1.11) 0.91 (0.59–1.40) 1.24 (0.77–2.01)
18.5–24.9 kg/m2 vs.

25.0–29.9 kg/m2

0.99 (0.83–1.18) 1.16 (0.97–1.39) 1.08 (0.91–1.28) 1.18 (1.00–1.40)2 1.13 (0.94–1.36)

18.5–24.9 kg/m2 vs. ≥30 kg/m2 1.22 (1.00–1.48)2 1.25 (1.03–1.53)2 1.18 (0.95–1.47) 1.39 (1.13–1.71)2 1.31 (1.08–1.59)2

18.5–24.9 kg/m2 vs. missing 1.09 (0.86–1.39) 1.10 (0.85–1.43) 0.81 (0.65–1.02) 1.15 (0.94–1.41) 0.97 (0.75–1.25)
25.0–29.9 kg/m2 vs. ≥30 kg/m2 1.23 (1.01–1.50) 1.08 (0.88–1.32) 1.09 (0.88–1.37) 1.18 (0.95–1.46) 1.16 (0.95–1.41)
25.0–29.9 kg/m2 vs. missing 1.11 (0.86–1.42) 0.95 (0.73–1.24) 0.75 (0.60–0.95)2 0.97 (0.78–1.21) 0.85 (0.66–1.11)
≥30 kg/m2 vs. missing 0.90 (0.69–1.16) 0.88 (0.67–1.16) 0.69 (0.53–0.90)2 0.82 (0.65–1.05) 0.74 (0.57–0.97)2

1The second category is the reference category. AOR, adjusted odds ratio.
2Significant at a P value < 0.01 in adjusted models.
3Ethnic categories in each country as per census questions asked in each country: 1) in Australia, majority indicates the participant only speaks English at home and minority
indicates they speaks a language besides English at home; 2) in Canada, the United Kingdom, and the United States, majority indicates the participant is White and minority
indicates they are of another ethnicity; and 3) in Mexico, majority indicates the participant is nonindigenous and minority indicates they are indigenous.
4Respondents were asked “thinking about your total monthly income, how difficult or easy is it for you to make ends meet?” Response options “very easy,” “easy,” and
“neither easy nor difficult” were categorized as adequate incomes, and response options “difficult” and “very difficult” were categorized as inadequate incomes.
5Education level was categorized as low (i.e., completed secondary school or less), medium (i.e., some post-secondary qualifications), or high (i.e., university degree or higher)
according to country-specific criteria related to the highest level of formal education attained.

particularly meat, in the general population. The current
results found a smaller absolute proportion of those who
reported meat reduction compared to a previous US study
(24); however, both studies found that reductions in red
meat were the most common efforts made by respondents.
Evidence from Australia has suggested that approximately
22% of the population reported a willingness to reduce
meat, and an additional 15% were willing to stop consuming
meat products (25). Flexitarian or “plant-forward” diets that
prioritize plant-based foods and reduce animal-based foods may
be advantageous from a behavioral point of view, as they are less
restrictive than traditional plant-based patterns that typically
include abstinence, while still having associated health and
environmental benefits (14, 50). Nevertheless, flexitarian food
profiles can vary greatly, resulting in very different health and
environmental impacts (14). For instance, if meat products with
a high environmental impact are replaced with dairy products,
the environmental benefits of reducing meat may be minimized

or eliminated (14). Future research to characterize the diversity
of plant-forward diets, particularly in relation to animal
food substitutes and how this might shift consumption, is
warranted.

As a novel measure, this study also examined efforts to
reduce dairy consumption. One study in a Swedish population
has suggested that a small proportion of respondents reported
avoiding dairy in their diet for health-related reasons, and
females were more likely to consider dairy as unhealthy
(51). Reducing dairy products, the production of which
contributes to greenhouse gas emissions, water depletion, and
other environmental impacts, may have implications for the
healthfulness and sustainability of dietary patterns (52, 53).
Literature on the health benefits of dairy consumption is
mixed, and recommendations for dairy intake among adults
vary between countries (7, 53–56). Examining trends in dairy
avoidance or reduction can help to understand how these
practices are shifting over time in relation to guidance and other
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messaging, including from industry. Changes between 2018 and
2019 may signal a growing interest in reducing animal-based
foods.

Strengths and limitations

This study included a large sample size and used the same
methods and measures across countries, providing for a
rigorous comparison between 5 high-income and upper-middle-
income countries. This study employed self-reported measures,
and did not provide definitions of vegetarian, vegan, or
pescatarian; thus, it may have captured more flexible definitions
of these dietary practices than studies based on food exclusions
alone. This study did not attempt to classify the diets of those
who followed religious dietary practices typically associated
with limiting meat consumption. This study did not examine
other types of food categories that relate to animal-source
products, such as trying to reduce consumption of eggs, trying
to increase consumption of plant-based protein foods, or trying
to reduce or exclude consumption of ultraprocessed foods (57–
59), nor did it assess processed meat independently. Lastly, this
study did not examine the motivations for dietary practices or
efforts, which are known to differ across populations (39, 60,
61).

This study is subject to limitations common to survey re-
search. Respondents were recruited using nonprobability-based
sampling; therefore, the findings do not provide nationally
representative estimates. The study used self-reported height
and weight to assess BMI, likely resulting in underestimation;
in addition, there were notably higher levels of missing data for
BMI in the United Kingdom. Lastly, this study examined sex
rather than gender, as sex data were more complete in the data
set, and differences in dietary practices and patterns may emerge
differently when gender is examined.

Policy implications and future directions

This study demonstrates that a considerable proportion of
respondents in Australia, Canada, Mexico, the United Kingdom,
and the United States are trying to reduce consumption of
animal-based products, by following plant-based or meat-
reduced practices or making concerted efforts to reduce meat
and dairy intake. Overall, meat reduction was more common
than meat avoidance across all countries. If consumption of
fewer meat or animal-source products is a policy goal, this
research suggests that policy levers that promote reduction—
rather than complete avoidance—of dairy and meat consump-
tion may be more appealing to the population and more likely
to be effective in shifting population dietary practices, while
maintaining adequate nutritional intake.

Future work to understand not only the proportions of
populations trying to consume less meat and other animal-based
products, but also similarities and differences in motivations
between countries, will be key in identifying potential policy
levers to further reduce meat and animal-product consumption.
Targeted policy efforts to shift social norms and purchasing
patterns of meat and animal-source products will likely
be critical to realizing major shifts in consumption. Better
understanding of the role that reducing meat consumption can
play in promoting healthy and sustainable diets across the
socioeconomic spectrum will support targeted and consistent
messaging to the population. The global research agenda
must also further elucidate what changes to dietary patterns
and shifts between food categories may reduce animal-source
products while maintaining healthy, sustainable, and accessible
diets.
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