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Abstract

Objective: Chefs have the potential to influence diet quality and food systems sus-
tainability through their work. We aimed to assess the attitudes and perceptions of
culinary students about nutrition and sustainability as part of their roles, respon-
sibilities and future work as chefs.

Design: We surveyed students attending the Culinary Institute of America (CIA) in
the fall of 2019 (12 546). Descriptive statistics compared food priority rankings and
Likert-scale distributions of nutrition and sustainability attitudes and beliefs.
Adjusted generalised linear models were used to evaluate whether there were
differences in attitudes and beliefs across demographic groups.

Setting: The CIA, a private, not-for-profit college and culinary school with US cam-
puses in New York, California and Texas.

Participants: Students >18 years old currently enrolled in any of the school’s asso-
ciate’s or bachelor’s degree programs.

Results: Students agreed that chefs should be knowledgeable about nutrition
(96:0 %) and the environmental impact of their ingredients (90-8 %) but fewer con-
sidered healthfulness (57-8 %) and environmental impact (60-2 %) of their food to
be primary considerations in their career as a chef. Taste was the primary factor
influencing culinary students’ food choices but food priorities differed by race/eth-
nicity.

Conclusions: Culinary students believe nutrition and sustainability are important.
Opportunities exist to empower them with knowledge and skills for promoting
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There is an urgent need to promote adoption of healthier
diets and sustainable food systems in order to reduce the
burden of lifestyle-related morbidity and mortality and pre-
serve the world’s ecosystems for future generations®.
Chefs have emerged as key stakeholders in efforts to pos-
itively shape consumer eating habits and food systems
transformation®®. Food away from home now makes
up close to 1/3 of total calories consumed and more than
1/2 of household food expenditures®, making chefs uniquely
positioned to influence dietary intake of Americans via the
nutritional quality of food away from home 7. In addition,
chefs can promote sustainable food systems and mitigate food
systems-related climate change by adapting their menus and
business practices®®'?, The potential for impact extends
beyond more traditional full service restaurants to encompass
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public health and sustainable food systems in their future work as chefs. Attitudes

other settings and sectors that reach large numbers of people
including institutional food service (e.g. K-12 education, uni-
versities and hospitals), chain restaurants and food and bever-
age companies?.

The rise of the ‘celebrity chef has popularised chefs as
food experts and sources of nutrition information,
expanding the chef’s influence outside of the kitchen
to help shape public attitudes, corporate interests and
government policy on nutrition and sustainability
issues''>1», previous work has demonstrated that chefs
tend to have positive attitudes towards nutrition and their
role in influencing food choices however, this does not
necessarily translate into increased nutritional knowl-
edge or more healthful food preparation!®?. While
chefs are increasingly implementing sustainable menu
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and business practices, they consistently rank sustainability
factors such as local sourcing, environmental/humane animal
treatment and organic foods below other priorities such as
taste, convenience, nutrition and cost®!>.

Despite recognising the opportunity, they have to
enhance population and environmental health, chefs have
not yet broadly embraced their roles as agents of change
in the food system. Many culinary schools are now incor-
porating nutrition and sustainability into their curricu-
lums in acknowledgement of the need to prepare chefs
for expanded roles and responsibilities in these areas®*23.
For instance, the American Culinary Federation Education
Foundation, Inc. Accrediting Commission requires a mini-
mum of 30 h of theoretical and applied learning in nutrition
for over 200 of its accredited postsecondary culinary pro-
grams®?. In 2016, The Ministry of Training, Colleges and
Universities mandated that culinary schools in Ontario
incorporate sustainability into their curriculum require-
ments®”, and several US culinary schools now offer
certificates in sustainable food systems or integrate
sustainability concepts into their degree programs0-29,

A small number of studies have explored attitudes of
culinary students about nutrition7-21:3 but the role of sus-
tainability in culinary education and attitudes towards sus-
tainability for chefs in training has not been studied. As calls
strengthen to incorporate sustainability into dietary guid-
ance and practice®3?, more must be done to understand
how the next generation of chefs view healthy eating and
sustainable practices as part of their future roles, and how
nutrition and sustainability are balanced against other
prominent factors affecting food choices such as taste, price
and convenience. The purpose of this study was to exam-
ine food choice priorities of undergraduate students
enrolled in a degree program at a US culinary school (‘culi-
nary students’) and to assess how they perceive nutrition
and sustainability as part of their roles, responsibilities
and future work as chefs.

Methods

We designed a web-based survey using the Survey Gizmo
platform to assess factors influencing personal food
choices, attitudes and beliefs about chefs’ roles in the food
system, and intention to incorporate nutrition and sustain-
ability into a career as a chef among students attending The
Culinary Institute of America (CIA). Survey questions were
informed by previous literature on food choice priorities®®
and attitudes and beliefs of chefs®0-182D  and were
reviewed by experts for face validity prior to initiating
the survey. The CIA is a private, not-for-profit college with
campuses in New York, California, Texas and Singapore,
offering associate degrees, bachelor’s degrees, master’s
degrees and certificates in a range of culinary and food
business specialties. The total undergraduate enrolment
at the CIA in 2019 was 3608 students.
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The survey was distributed via email to all CIA students
>18 years old currently enrolled in any associate or bach-
elor’s degree program across their three US campuses.
Singapore students, graduate students and any student
<18 years old at the time the email list was pulled were
excluded. A total of 2609 students were sent an email
inviting them to participate in the survey, and data were
collected between 19 September 2019 and 5 October
2019 with three email reminders sent throughout the data
collection period. Participation in the survey was volun-
tary, and participants were required to provide consent
before answering the survey questions. A total of 551
participants completed the survey, representing a 21 %
completion rate. Participants were incentivised with
the option of being entered into a raffle for one of sixteen
$25 gift cards after completing the survey. Respondents
who completed the survey but who did not consent to
participate in the study (n 5) were excluded from the
analysis, creating a final analytic sample of 546 CIA stu-
dents. All data received by the researchers was de-iden-
tified, and this study was determined to be exempt
(category #2) by the University of Michigan Institutional
Review Board.

Measures

Factors influencing food choices (at home or when
eating out at a restaurant)

Respondents were asked to rank the following seven fac-
tors in order of importance (1 = most important, 7 = least
important) when deciding what to eat for a meal, either at
home or in a restaurant: taste, price, convenience, sustain-
ability, healthfulness, seasonality and locally grown. Taste,
price and convenience were chosen based on primary driv-
ers of food choices previously documented in the general
US population®.

Attitudes and beliefs about nutrition and sustainability
Attitudes and beliefs were assessed by asking respondents
to reflect on a series of statements relating to nutrition and
sustainability, indicating the level to which they agreed
with each statement. All items were measured on a five-
point Likert scale from strongly disagree (1), disagree (2),
neutral (3), agree (4) and strongly agree (5). Prompts
related to general attitudes included the statements ‘Poor
diet quality is a big problem in the US,” and ‘Food system
contributions to climate change are a big problem.’
Respondents also reflected on their beliefs about the
importance of chefs having nutrition and sustainability
knowledge (e.g. ‘It is important for chefs to learn about
nutrition,” and ‘It is important for chefs to understand the
environmental impact of their ingredients”), and whether
chefs have a responsibility to help address obesity and
other diet-related health problems or climate change
through their menu decisions.
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Personal goals about incorporating nutrition and
sustainability into career

As the survey participants are students training to become
chefs, we also evaluated intentions for incorporating nutri-
tion and sustainability into their future careers. Using a five-
point Likert scale from strongly disagree (1), disagree (2),
neutral (3), agree (4) and strongly agree (5), respondents
were asked to rank their level of agreement with statements
such as ‘T hope to promote healthy eating habits through
my work as a chef’ and ‘Thope to promote environmentally
sustainable local food systems through my work as a chef.’

Open-ended survey questions

Survey respondents were asked open-ended questions
inviting them to share their opinions on whether chefs
are appropriate role models for healthy eating and reduc-
ing food system contributions to climate change (why or
why not?), and to provide suggestions for how chefs might
promote healthy and environmentally sustainable foods
and behaviours through their work.

Demographic measures

Covariates included gender, age (18-19 years, 20-22 years,
>23 years), race/ethnicity (Non-Hispanic White, Non-
Hispanic Black, Hispanic, other), year in program (1st, 2nd,
3rd, 4th) and Pell Grant status. Pell Grants are awarded by
the federal government to low-income students who demon-
strate exceptional financial need and receipt of a Pell Grant is
used as a proxy for socioeconomic status in this sample.

Analysis

Analyses were conducted using Stata, Version 10.1
(StataCorp., LP), with significance set at P < 0-05. Descriptive
statistics for each measure (frequencies, percentages, means
and confidence intervals) were generated for the full survey
sample and across the demographic covariates (gender,
age category, race/ethnicity, year in program and Pell grant
status). Stacked graphs were created to illustrate the pro-
portions of respondents ranking each of the seven factors
influencing food choices in order of importance and to
describe the unadjusted Likert-scale distributions showing
levels of agreeance across the different nutrition- and sus-
tainability-themed statements.

We ran two sample Itests to explore significant
differences in attitudes and beliefs for gender and Pell grant
status, and ANOVA with Tukey post-hoc tests for race/
ethnicity, age category and year in program. Likert scale
responses were re-coded into dichotomous variables, with
1 indicating agreement with the statement (agree (4) or
strongly agree (5)) and 0 indicating either a neutral
response (3) or disagreement (disagree (2), strongly dis-
agree (1)). Due to the fact that affirming the attitudes and
beliefs about nutrition and sustainability was a relatively
common outcome, we chose to use generalised linear
models with a Poisson family, log link and robust standard
errors to calculate the relative risk (RR) of agreeing with
each statement of attitudes and beliefs across gender,
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race/ethnicity, age, class year and Pell grant status. These
methods are described in more detail elsewhere®?.
Separate, fully adjusted models were estimated for each
measure of attitudes and beliefs about nutrition and
sustainability.

Qualitative analyses used a thematic analysis approach®.
Open-ended survey answers were given initial codes by two
members of the research team using an inductive and iterative
process. Initial codes were defined using a line by line reading
of the data and were then grouped into broader themes.
Coding was done ‘by hand’ in Microsoft Excel and Word; a
qualitative data analysis software was not used to facilitate
coding.

Results

Table 1 describes the demographic characteristics of
the sample and total student population. Students who
responded to the survey were more likely to be female
(60-3 %) compared to 47-6 % female among the overall stu-
dent population. Race/ethnicity distribution of the sample
more closely mirrored that of all students with 52-8 % iden-
tifying as non-Hispanic white (43:6 % in the total student
population), 6-2 % as non-Hispanic Black (7-2 % in the total
student population) and 13-4 % as Hispanic (15-7 % in the
total student population). The majority (51:3%) of the
respondents were 18-19 years old and were in the first year
of their associate or bachelor’s program (56-6 %). The CIA
has a large proportion of students (54 %) pursuing a 2-year
associate’s degree which may explain why such a high per-
centage of survey respondents were in their first or second
year. Thirty-three percent of the respondents were Pell
Grant recipients which is slightly higher than the propor-
tion of Pell Grant recipients among all students (28-8 %).

Factors influencing food choices (at home or when
eating out at a restaurant)

Overall, taste was ranked as the most important factor influ-
encing culinary students’ food choices with 43-8% of
respondents ranking it as their top priority (mean rank
score = 2-90 (95 % CI 270, 3-10)). Taste was followed by
price (332 (95% CI 3-15, 3-50)), healthfulness (3-87
(95% CI 3-72, 4-01)), convenience (3-95 (95% CI 3-79,
4-11)), seasonality (4-51 (95 % CI 4-35, 4-68)), sustainability
(458 (95 % CI 4-42, 4-73)) and locally grown (4-71 (95 % CI
453, 4-89)) (Fig. 1. The rank order of taste, price, health-
fulness and convenience differed by race/ethnicity, with
non-Hispanic Black respondents ranking price as the top
priority (2:73 (95 % CI 2-03, 3-44)) followed by taste (3-13
(95% CI 2-27, 3-98)), convenience (3-69 (95% CI 3-07,
4-31)) and healthfulness (3-77 (95% CI 3-22, 4:31)), and
Hispanic participants ranking convenience (3-90 (95 % CI
345, 4-34)) as the third most important factor after taste
(2:84 (95% CI 2-31, 3-38)) and price (3:09 (95% CI 2-59,
3.59)), and ahead of healthfulness (3:96 (95% CI 3-56,
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Table 1 Demographic characteristics of the study sample and total student population
Study sample n Percent All students n Percent
Total 546 100 Total 3668 100
Sex Sex
Female 329 60-3 Female 1730 47-6
Male 204 374 Male 1863 50-8
Not reported 13 2:4 Not reported 75 2.0
Race/ethnicity Race/ethnicity
Non-Hispanic White 288 52-8 Non-Hispanic White 1598 43-6
Non-Hispanic Black 34 6-2 Non-Hispanic Black 265 72
Hispanic 73 134 Hispanic 574 15.7
Other 116 21.3 Other/not reported 1231 336
Not reported 35 6-4
Age Age
18-19 years 280 51-3 18-24 years 2772 75-6
20-22 years 140 25-6 25-64 years 886 24.2
>23 years 126 231
Year in program Year in program*
1st year 309 56-6 1st year - -
2nd year 147 269 2nd year - -
3rd year 55 101 3rd year - -
4th year 35 6-4 4th year - -
Pell grant status Pell grant status
No 367 67-2 No 2661 712
Yes 179 328 Yes 1057 28-8

*Data not available.
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NOTE: Analyses reported are based on cross-tabulations. Percentages in chart represent the proportion of respondents that assigned each item the
corresponding ranking (1-7). For example, 43-5% of respondents ranked “Taste” first as the most important factor influencing food choices and 16-1% ranked
“Taste” as the least important factor whereas 8:5% ranked “Locally Grown” as the first most important factor and 22:1% ranked “Locally Grown” as the least
important factor. the symbol x represents mean rank score with lower values indicating greater importance.

Fig. 1 (colour online) Rank order of influences on food choices (at home or when eating out in a restaurant)

4-35)) (see online Supplemental Fig. 1). Respondents in the
youngest age category (18-19 years old) also ranked con-
venience (3-83 (95% CI 3:61, 4-04)) behind taste (2-88
(95 % CI 2-60, 3-16)) and price (3-26 (95% CI 302, 3-51))
but ahead of healthfulness (3-95 (95 % CI 3-74, 4-15)) while
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the oldest age category (>23 years) ranked healthfulness
(3-66 (95 % CI 3-35, 3-98)) as the second most important fac-
tor after taste (2:64 (95 % CI 225, 3-04)), followed by price
(372 (95 % CI 3-34, 4-10)) then convenience (4-10 (95 % CI
3.76, 4-43)). The three environmental factors (seasonality,
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General Attitudes

Poor diet quality is a big problem in the US.
X =449 (95% Cl: 4-42, 4-56)

Food system contributions to climate change are a big problem-
x=4-01(95% Cl: 3-93, 4-09)

Role of Chefs

It is important for chefs to learn about nutrition
X =460 (95% Cl: 4-55, 4-66)

It is important for chefs to understand the environmental impact
- of their ingredients.
x=4-01 (95% Cl: 3-93, 4-09)

Responsibility of Chefs

Chefs have a responsibility to help address obesity and other diet
related health problems through their menu decisions.

x =373 (95% Cl: 3-64, 3-83)

Chefs have a responsibility to help address climate change
through their purchasing and menu decisions.

x =388 (95% Cl: 3-79, 3-97)

J Bertoldo et al.
1:4%
2:8% | 2-4%
31-8% |

37% 1-6%

0-2%
31% 10-8%
1-5% 0-6%

2:7%

3:1%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

| Strongly Agree = Agree Neutral ™ Disagree B Strongly Disagree

NOTE: Analyses reported are based on cross-tabulations. Percentages in chart represent the proportion of respondents that chose the
corresponding level of agreeance for each statement, from “Strongly Agree” to “Strongly Disagree”. For example, 61-7% of respondents strongly
agreed with the statement “Poor diet quality is a big problem in the US” while 2-4% strongly disagreed with the statement- The symbol X
represents mean level of agreeance, with higher values indicating more respondents agreed with the statement.

Fig. 2 (colour online) Unadjusted distribution of culinary student attitudes and beliefs about nutrition and sustainability

locally grown, sustainability) always ranked below the
other factors, a trend that was consistent across gender,
age, class year, race/ethnicity and Pell grant status.

Attitudes and beliefs among culinary students
about nutrition and sustainability

Most culinary students surveyed agreed or strongly agreed
that it is important for chefs to learn about nutrition (96-0 %)
and the environmental impact of their ingredients (90-8 %)
(Fig. 2). More respondents agreed that poor diet quality is a
big problem in the USA (93-5%) compared to food system
contributions to climate change (73-1%), yet slightly more
respondents believe it is part of the chef’s role to help address
climate change through menu and purchasing decisions
(67-1% agree or strongly agree) than believe chefs have a
responsibility to help address obesity and other related health
problems through their menu decisions (63-5% agree or
strongly agree).

Fully adjusted models revealed that females were more
likely to agree that diet quality is a big problem in the USA
(RR 1-06 (95 % CI 1-00, 1-12), P = 0-04) but this did not trans-
late into any significant gender differences in beliefs about
nutrition and sustainability as part of a chef’s roles and
responsibilities.

Non-Hispanic Black students were significantly less
likely to agree that chefs have a responsibility to address
climate change through their purchasing and menu deci-
sions (RR 0-57 (95 % CI10-37, 0-88), P=0-01) compared to
other racial/ethnic groups (Table 2). Students in their 4th
academic year were significantly more likely to agree
that food systems contributions to climate change are a
big problem (RR 1:29 (95 % CI 1-07, 1-55), P = 0-006), that
it is important for chefs to understand the environmental
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impact of their ingredients (RR 1-12 (95 % CI 1-05, 1-20),
P < 0-001) and that chefs have a responsibility to address
climate change through their purchasing and menu deci-
sions (RR 0-57 (95 % CI 0-37, 0-88, P=0-02).

Culinary student goals about incorporating
nutrition and sustainability into career as chef
Most culinary students surveyed said that they plan to pro-
mote healthy eating habits and environmentally sustain-
able food systems through their work as chefs (757 %
and 80-6 % agree/strongly agree, respectively). However,
fewer students consider the health and environmental
impact of the food they will create to be a primary consid-
eration in their future careers (57-8% and 60-2 % agree/
strongly agree, respectively) (Fig. 3).

Open responses on whether the public should look
up to chefs as role models for bealthy eating and
reducing food system contributions to climate
change
Table 3 describes key themes and excerpts from the open
response questions. Seven primary themes under healthy
eating were identified from the data: (1) Knowledge;
(2) Individual Choice; (3) Voice and Influence; (4)
Specialisation; (5) Not Chef’s Job; (6) Good Food Not
Healthy and (7) Improve Taste. Themes related to food
systems contributions to climate change included: (1)
Someone Else; (2) Sourcing; (3) Voice and Influence;
(4) Food Waste; (5) Agriculture; (6) Contributors and
(7) Knowledge.

Most participants reflected positively on the public look-
ing to chefs as role models for healthy eating and reducing
food system contributions to climate change. Many culinary
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Table 2 Adjusted model of culinary student attitudes and beliefs about nutrition and sustainability

General attitudes

Role of chefs

Responsibility of chef

Poor diet quality is a big

Food system contribu-
tions to climate change

It is important for chefs

It is important for chefs
to understand the envi-
ronmental impact of

Chefs have a respon-
sibility to help address
obesity and other diet-
related health problems
through their menu

Chefs have a respon-
sibility to help address
climate change through-
out their purchasing and

problem in the USA are a big problem to learn about nutrition their ingredients decisions menu decisions
RR 95 % Cl RR 95% ClI RR 95% Cl RR 95 % Cl RR 95 % Cl RR 95% ClI

Sex

Male Reference Reference Reference Reference Reference Reference

Female 1.06* 1.00, 1-12 0-92 0-83, 1-03 1.00 0-96, 1-04 1.07 0-95, 1-08 1-11 0-96, 1-29 0-96 0-84, 1-09
Race/ethnicity

Non-Hispanic White  Reference Reference Reference Reference Reference Reference

Non-Hispanic Black ~ 0-92 0-79, 1-06 0-75 0-54, 1-04 1-00 0-93, 1-08 0-90 0-76, 1-07 0-86 0-61, 1-20 0-57* 0-37, 0-88

Hispanic 0-96 0-88, 1-05 0-93 0-78,1-12 0-97 0-90, 1-05 1.00 0-92,1-10 1.02 0-82, 1-26 1.03 0-85, 1-24

Other 0-96 0-89, 1-02 1-16** 1.04, 1-31 1.00 0-95, 1-04 0-96 0-89, 1-05 1.05 0-88, 1-26 0-90 0-75, 1.07
Age

18-19 years Reference Reference Reference Reference Reference Reference

20-22 years 0-98 0-90, 1-06 1.04 0-89, 1-21 1-01 0-96, 1-05 1.01 0-94,1-10 1.01 0-83, 1-23 1.15 0-96, 1-36

>23 years 0-98 0-92, 1-05 1-03 0-90, 1-19 1-00 0-96, 1-05 1.00 0-92, 1.08 0-96 0-80, 1-15 1.06 0-89, 1-25
Year in program

1st year Reference Reference Reference Reference Reference Reference

2nd year 0-99 0-93, 1-05 1-09 0-96, 1-24 1-01 0-96, 1-05 1.04 0-97, 1-11 1.16 0-99, 1-35 117* 1.01, 1-36

3rd year 1.00 091, 1-10 1.04 0-85, 1-28 097 0-90, 1-05 1.01 0-90, 1-12 0-86 0-63, 1-17 0-96 0-74,1-24

4th year 1.07 0-98, 1-16 1.29** 1.07, 1-55 1.00 0-93, 1-08 1127 1.05, 1-20 1.24 0-95, 1-63 1.29* 1.03, 1-60
Pell grant status

No Reference Reference Reference Reference Reference Reference

Yes 0-96 0-91, 1.02 0-97 0-85, 1.09 1.00 0-95, 1-04 0-98 0-91, 1-05 0-96 0-82,1-12 0-91 0-78, 1-05

Generalised linear models with a Poisson family, log link and robust error variance comparing the outcome of agree or strongly agree (1) to neutral, disagree, strongly disagree (0).
All models were adjusted for sex, race/ethnicity, age, year in program and Pell grant status.

*P<0 05.
**P<001.
***P<0001.
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3:1% 2:3%
I hope to promote healthy eating habits through my work as a chef.
x=4-01 (95% ClI: 3-93, 4-09)

42:8% 18:9%

2:3% 1-5%

3-6%

| hope to promote environmentally sustainable local food systems
_through my work as a chef.

x=4:16 (95% Cl: 4-08, 4-24)

When | think about my future career in food service, healthfulness
of the food I'll be creating is a primary consideration for me.

x =359 (95% Cl: 3-49, 3-68)

When | think about my future career in food service, the
environmental impact of the food I'll be creating is a primary

_ consideration for me.

x =369 (95% Cl: 3-60, 3:79) 0%

40-0%

37:8% 26:6%

3-4%

80% 90%  100%

34:5%

10% 20% 30% 40% 50% 60% 70%

= Strongly Agree = Agree Neutral = Disagree m Strongly Disagree

NOTE: Analyses reported are based on cross-tabulations. Percentages in chart represent the proportion of respondents that chose the
corresponding level of agreeance for each statement, from “Strongly Agree” to “Strongly Disagree”. For example, 32-9% of respondents strongly
agreed with the statement “I hope to promote healthy eating habits through my work as a chef” while 2-3% strongly disagreed with the
statement- The symbol X represents mean level of agreeance, with higher values indicating more respondents agreed with the statement.

Fig. 3 (colour online) Culinary student goals about incorporating nutrition and sustainability into a career as chef

students described chefs as food experts with unique
knowledge that can be used to promote healthy eating.
For example, one first year student in the Culinary
Science program noted, ‘Chefs are trained professionals
in the culinary world, making them more knowledgeable
than most about nutrition.’ Perspectives on the chef’s role
in reducing food system contributions to climate change
were more closely tied to implementing sustainable practi-
ces, such as choosing what to purchase and where to pur-
chase it from. A second-year student studying Baking and
Pastry Arts explained, ‘As some of the main food purchasers
we should be the ones looked at first on reducing food sys-
tem concerns for climate change.’

A theme that emerged across both nutrition and envi-
ronmental perspectives is the belief that chefs have a plat-
form that should be utilised to positively influence others to
adopt more healthful and sustainable eating behaviours. 7
believe chefs should be looked at as the ones leading the
conversation for what healthy cooking and eating looks
like,” stated a fourth-year student in Applied Food
Studies. A first-year student in the Baking and Pastry Arts
added, Yes, people are easily influenced by trends in the
industry. If they notice more changes and awareness in
restaurants, then they will want to change their ways for
the sake of future generations.’

The open-ended responses also revealed why some
participants do not see chefs as role models for healthy eat-
ing and sustainability, primarily the belief that this should
not be the chef’s responsibility. According to a first-year stu-
dent in the Culinary Arts program, ‘People are responsible
Jfor their own actions and decisions. It is irresponsible to
solely depend on a chef or expect that a chef is always going
to serve the bealthiest option.” Another first-year student in
the Food Business Management program expressed, ‘No.
Chefs alone do not just contribute to climate change.
The factories that some of the major foods come out of
do. Look at the companies, not the chefs.’

Some respondents described how factors guiding food
choices can be at odds with one another, for instance, that

9/10.1017/51368980021003578 Published online by Cambridge University Press

healthfulness and sustainability of a food can negatively
impact taste and price. ‘No, because chefs need to make
money and what sells is delicious food. Healthier cooking
is more challenging to make it taste good and through all
the work we have to do as cooks, it is low on my priority list,’
remarked a second-year student studying Culinary Arts. A
second-year student in the Food Business Management
program explained, ‘Some chefs may be proud of their sus-
tainable menus, but many chefs tend to prioritize cost and
Slavor over sustainability in ingredients.’

Open responses on what chefs can do to belp promote
bealthy eating and environmentally sustainable eating
babits among the public.

The students surveyed offered many suggestions for
how chefs can promote healthy eating and environmental
sustainability through their work. The responses can be cat-
egorised into three primary opportunity areas for chefs to
make a positive impact:

(1 Through menu and purchasing decisions

‘The most important thing chefs can do is, if they are
able to and willing, to revamp their menus to include
more plant-based protein items while reducing the
amount of meat selection or size of said selections.
Or adding to the menu, more healthful items that
are intriguing to the public and not just salad.” —
Fourth-year student in Culinary Science program

‘Buying local, chefs should always support local
farms and reduce their food miles. They should also
practice seasonality and plan their menus around
what is in season.” — Second-year student in Food
Business Management program

(2) Through acting as educators and influencers

‘Lifelong learning and educating oneself. Our chang-
ing world relates to our food and its availability. Chefs
can provide quality, healthy food. Provide demos
and food education in our schools and colleges.
Provide healthy options as opposed to fast food or


https://doi.org/10.1017/S1368980021003578

Public Health Nutrition

oL

https://doi.org/|

Future chef attitudes on nutrition/sustainability

505

Table 3 Open response themes and key quotations on whether the public should look up to chefs as role models for healthy eating and

reducing food system contributions to climate change

Healthy eating (n 342)

Food systems contributions to climate change (n 328)

Someone Else—
Climate change
action is not just a
chef’s responsibility

‘Chefs are trained professionals in the
culinary world, making them more
knowledgeable than most about nutri-
tion.”

- First year student in Culinary Science

‘I do believe it's appropriate because
chefs are the people who should be
the most knowledgeable about food,
and thus should be the most knowl-
edgeable on food’s health related
connections.’

- First year student in Culinary Science

“Yes, we are the field experts on what
we are cooking we should therefore
be role models, to the public.”

- First year student in Culinary Arts
‘No. | believe it is up to the individual to  Sourcing—How chefs
understand their own bodies and take buy ingredients is
care of themselves. There are thou- important in address-

sands upon thousands of dietary ing climate change
restriction. We cannot accommodate
for everyone.’

- First year student in Culinary Arts
‘No, it is a persons responsibility to be
healthy for themselves and select
healthy options from the menu if a

chef decides to provide them.’

- First year student in Culinary Arts

‘People are responsible for their own
actions and decisions. It is irrespon-
sible to solely depend on a chef or
expect that a chef is always going to
serve the healthiest option.’

- First year student in Culinary Arts

‘| believe chefs should be looked at as
the ones leading the conversation for
what healthy cooking and eating
looks like.’

- Fourth year student in Applied Food
Studies

‘| believe that the public should be able
to look up to chefs as role models for
healthy eating and cooking because if
professionals are doing something, it
will influence others to also do it.’

- First year student in Food Business
Management

‘Chefs should be the societal figure for
healthy eating and change for the
future because the ingredients and
the dishes a chef makes has an
impact and has a wide audience.’

- First year student in Food Business
Management

‘Some might chose that as their focus,
but it should not be expected of chefs
to be healthy.’

- Third year student in Applied Food
Studies

‘It depends on what type of chef it is
because some chefs don’t focus on
healthy cooking and some chefs do.’

- First year student in Culinary Arts

Knowledge—Chefs have
more food/nutrition
knowledge

Individual Choice—Health
is an individual choice

Voice and Influence—
Chefs have a platform
and can influence
others

Voice and Influence—
Chefs have a platform
and can influence others

Food Waste—Chefs
have a responsibility
to reduce food waste

Specialisation—Some
chefs may specialise in
healthy food but not all
chefs

‘No. Chefs alone do not just contribute
to climate change. The factories that
some of the major foods come out of
do. Look at the companies, not the
chefs.’

- First year student in Food Business
Management

‘People should not only look to chefs,
they should look to anyone looking to
reduce food system contributions to
climate change.”

- First year student in Culinary Science

‘Yes. Climate change is a huge issue
and chefs can easily reduce what
they add to it by choosing better
ingredients.’

- First year student in Baking & Pastry
Arts

‘Yes. As some of the main food pur-
chasers we should be the ones
looked at first on reducing food sys-
tem concerns for climate change.’

- Second year student in Baking &
Pastry Arts

‘Yes, because, again, we are the culti-
vators of the food eaten by the
masses. We also can control how the
system affects the world around us.
We should be making a constant
effort to recognize the effects of our
industry on climate change.’

- First year student in Food Business
Management

‘Yes, people are easily influenced by
trends in the industry. If they notice
more changes and awareness in res-
taurants, then they will want to
change their ways for the sake of
future generations.’

- First year student in Baking & Pastry
Arts

‘Yes! Looking up to chefs on how they
deal with food waste & how to run a
low food waste kitchen could lead to
a drastic change in how Americans
cook.’

- Second year student in Culinary Arts
‘| think it is appropriate as long as they
are doing what is in their power to
contribute as little waste in product

and energy as possible.’

- Second year student in Applied Food
Studies

0.1017/51368980021003578 Published online by Cambridge University Press
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Table 3 Continued
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Healthy eating (n 342)

Food systems contributions to climate change (n 328)

Not Chef's Job—It’s not
chefs’ responsibility to
promote healthy eating
or make healthy food

‘No. Chefs primary concern is to make
the food their customers want to eat.’

- Fourth year student in Culinary Arts

‘No, it isn’'t a chef’s job to be a role
model for healthy eating, their job is
to put out good food.’

- First year student in Culinary Arts
‘No, because chefs aren’t only looking
for healthiness. They’re looking for

great taste which often leads to using
ingredients that taste good but is not
good for you.’

- First year student in Hospitality
Management

‘No, because chefs make what taste
good not necessarily what is the
healthiest so they aren’t good role
models.’

- Second year student in Baking &
Pastry Arts

‘Sometimes. Often chefs are more con-
cerned with food tasting good than
being good for you.’

- Second year student in Culinary
Science

‘Yes because people think that chefs
would be the people to make the
healthy food taste good compared to
just steaming or cooking the healthy
food without anything making it inter-
esting and tasty.’

- First year student in Baking & Pastry
Arts

‘| think it's appropriate because Chefs
can be creative and make something
unhealthy into something that is bet-
ter for you with the same taste.’

- First year student in Food Business
Management

Good Food Not Healthy—
Chefs make food that
tastes good, not healthy

Improve Taste—Chefs
have skills to make
healthy food taste good

Agriculture—Connection
between chefs and
agriculture

‘Absolutely, as climate change becomes
the primary concern of the next few
decades, it is the chefs duty to do all
they can in supporting ethical and
sustainable agricultural practices.’

- First year student in Applied Food
Studies

‘Yes because what we use in cooking
can have negative effects on climate
change for example fish and the over
fishing of it

- Second year student in Hospitality
Management

Contributors—Chefs
activities and choices
contribute to climate
change

‘Yes because chefs know more about
food, where it comes from and how to

Knowledge—Chefs
have more knowledge

about food and envi- best use it.’
ronment than others - First year student in Baking & Pastry
Arts

microwavable. Educate the public.” — Second-year
student in Culinary Arts program

‘Speak to each guest and write on your menu and
social media about your sustainability practices and
their impact.” — Second-year student in Culinary
Science program

(3) Through using culinary skills to make healthy and sus-
tainable options more appealing and accessible to the
public

‘The most important thing that chefs can do to pro-
mote healthy eating habits is providing solutions to
the cliché problem of unappetising healthy food.
Show that it tastes good and people will want to
eat more of it” — Third-year student in Applied
Food Studies program

‘Chefs should become educated on how to produce
healthy food that tastes delicious on the lowest pos-
sible budget. They should use nutritional ingredients
and cooking methods that turn cheap ingredients
into healthy meals and somehow disseminate that

9/10.1017/51368980021003578 Published online by Cambridge University Press

knowledge to the public. Unhealthy food is often
popular because of how fast, cheap and convenient
itis to obtain. It is vital to create healthy food that can
compete with those advantages.” — First-year student
in Culinary Science program.

Discussion

This study explored the food priorities and attitudes of stu-
dents at a US culinary school, assessing how they view
nutrition and sustainability as part of their future role as
stakeholders in the food system. To our knowledge, this
is the first study to explore attitudes about both nutrition
and sustainability among culinary students. Findings indi-
cate that these future culinary professionals generally
believe nutrition and sustainability are important and sup-
port these issues as part of chefs’ roles and responsibilities.
However, there was variability in how and to what extent
these students believe they should apply nutrition and sus-
tainability in their careers. Similar to research in other
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populations®3%, taste was the primary driver of personal
food decisions amongst this group of culinary students.
Other important factors were price, healthfulness and con-
venience, however the order of these priorities differed by
race/ethnicity and between the youngest and oldest age
groups.

While there was agreement that it’s important for chefs
to be knowledgeable about nutrition, only slightly more
than half of students agreed that healthfulness of food
would be a primary consideration in their career. These
results are similar to findings from Gillis et al. (2020)??
where 99 % of students at a Canadian chef school agreed
that chefs need to know how to prepare nutritious food
while 60 % ranked nutrition as ‘very important’ for their
future work. Unlike Gillis et al., we did not find gender
differences in how culinary students value nutrition as part
of a chef’s education or work, even though female students
in our study were more likely to agree that dietary quality is
a big problem in the USA. Differences in culinary student
food priorities had not previously been explored across
race/ethnicity. In this sample of culinary students, taste,
price and convenience were consistently ranked the high-
est priorities when it comes to personal food choices, a
trend that mirrors the preferences of the general popula-
tion®®. Healthfulness was a lower priority among
non-Hispanic Black and Hispanic students when making
personal food decisions, with non-Hispanic Black students
ranking price above all other factors and both non-Hispanic
Black and Hispanic students ranking convenience ahead of
healthfulness. It's unclear how the different food priorities
among these groups might translate into the students’ pro-
fessional choices as chefs, but future studies should explore
the implications of these differences and their potential to
contribute to nutrition and health disparities. This reinfor-
ces the need to leverage the unique knowledge and grow-
ing influence of chefs to source, prepare and promote
healthy and sustainable foods that are also tasty, affordable
and convenient in order to enhance their appeal across all
demographic groups. A small but growing number of chefs
and restaurants have embraced this approach, such as a
former head chef of the top rated restaurant in the world
who now produces school meals in London and the
Bronx that cost less than $1-25 each®”, a San Francisco
Bay Area startup that provides nourishing and culturally rel-
evant reimbursable meals to school districts across the
USAB® or a fast-casual restaurant chain in Los Angeles that
serves healthy and convenient meals at reduced prices in
low-income neighborhoods®?.

This is the first study we are aware of that explores atti-
tudes towards food systems sustainability among culinary
students. Results revealed that many culinary students
believe it is important for chefs to understand the environ-
mental impact of their ingredients and to help address sus-
tainability through their work. Despite participants ranking
all environmental factors below healthfulness when mak-
ing food decisions, more students said they hope to
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promote sustainable food systems and to make the envi-
ronmental impact of their food a primary consideration
when they become chefs than to encourage healthy eating
habits or to consider healthfulness of food prominently in
their career. There were differences in attitudes towards
environmental concerns across race/ethnicity, with non-
Hispanic Black participants being significantly less likely
to perceive climate change as part of a chef’s responsibil-
ities to address through their work. Attitudes towards cli-
mate change are often more closely associated with
political affiliation than race/ethnicity, but previous
research has suggested that minorities may be less likely
to believe there is scientific consensus on climate change
or identify as environmentalists““?’. While this association
is not well understood, it is notable in this context as culi-
nary students who do not see it as their responsibility to
address climate change may be less likely to adopt envi-
ronmental friendly behaviours when they become chefs.
Students in their fourth academic year were more likely
to believe that chefs should learn about sustainability and
take action to address climate change in their work. This
may reflect that students in bachelor degree programs at
the CIA have more opportunities to incorporate course-
work on sustainable food systems compared to those
completing associate’s degrees, or perhaps that students
who are interested in sustainability are pursuing more
advanced culinary degrees.

Our results suggest that the majority of culinary students
surveyed could be willing allies in public health efforts to
improve diets and reduce food systems contributions to cli-
mate change. This is an encouraging insight and demon-
strates the potential to engage chefs at all levels in
promoting healthy and sustainable diets. There are several
current ‘celebrity chefs’ who have taken on prominent roles
in efforts to improve dietary quality and nutrition=%3,
Others have focussed on sustainability and climate change
by supporting local food systems“® and eliminating meat
to reduce the climate impact of their menus“>. Aside from
‘celebrity chefs’ and the fine-dining sector, sustainable and
healthy menu options are both growing trends in the res-
taurant industry as a whole, including full service, fast cas-
ual and fast food restaurants““*~*®. In other areas of the food
service sector, schools, hospitals and workplace cafeterias
are implementing sustainable practices and responding
to demand from customers for healthy options!14-52
Sustainable procurement policies are growing in promi-
nence in food service, and chefs who value sustainability
are well positioned to make progress in these areas®?.
Additionally, a number of strategic initiatives and collabo-
ratives have emerged from culinary schools, such as the
CIA, to help accelerate progress towards healthier and
more sustainable business practices across the food
industry®®. With the shift towards more home cooking
in response to restaurant closures in the COVID-19 pan-
demic®, chefs have extended their influence beyond
the restaurant into people’s homes through live virtual
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cooking demos, social media and meal kits. These grow-
ing platforms represent additional opportunities for
chefs to educate the public and promote healthier and
more sustainable eating behaviours.

The results from this study indicate that engagement
with culinary students to advance public health goals
may prove fruitful. An important area for further research
is how to translate strong support for nutrition and envi-
ronmental sustainability among culinary students into
adoption of practices that advance healthy diets and sus-
tainable food systems in their careers as chefs. Given the
urgency of addressing diet-related health and environ-
mental concerns, bold action is needed to close the
gap between attitudes and action as a new generation
of culinary professionals enters the workforce and
become leaders in the food industry. Culinary schools
can help address this gap by more seamlessly integrating
nutrition and food systems training into their degree
requirements and offering more courses, job shadowing
and internship opportunities focussed on promoting
healthy and sustainable foods. The food service industry
is changing rapidly in response to growing consumer
demand for plant-forward, health-centred and sustain-
ably sourced foods, and culinary schools must adapt
their programming accordingly. This shift will require
more than one-off electives or a small number of
required credits in nutrition and sustainability topics.
The opportunity areas suggested by participants in this
study form a preliminary framework for developing
enhanced curricular and co-curricular strategies that
teach and motivate culinary students to improve nutri-
tion and sustainability when they become chefs, through
their menu and purchasing decisions, their role as edu-
cators and influencers in the food system and their ability
to make healthy and sustainable options more appealing
and accessible to the public. These strategies must empha-
sise the substantial overlap between healthier and more
sustainable diets, prioritising culinary and business practi-
ces that optimise benefits to human and environmental
health. Culinary schools should seize the opportunity to
empower their students with the necessary knowledge
and skills to promote healthier and more environmentally
conscious food choices in their careers as chefs.

Limitations

A limitation of this study is its generalisability to other pop-
ulations of culinary students since participants were
recruited from a single culinary school and participation
was voluntary, contributing to potential selection bias.
While we did not have access to admissions data from other
culinary schools for comparison, it should be noted that the
CIA is considered as one of the more prestigious and
expensive culinary schools in the USA®® | with almost half
of its students pursuing 4-year bachelors degrees in a num-
ber of specialised programs®”. This may cater to a different
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demographic of students than other culinary schools and if
so, our results would not necessarily reflect the attitudes,
beliefs or career aspirations of all culinary students.

Additionally, our sample may not have been represen-
tative of the total student population at the CIA, with a
higher proportion of female students completing the sur-
vey. The study sample had a greater proportion of Non-
Hispanic White respondents and a smaller proportion of
those identifying as Non-Hispanic Black, Hispanic and
other race/ethnicity compared to the total student popula-
tion. More than half of the participating students were in
the first year of their program, which may have under-
represented attitudes and beliefs of more experienced
students as they approach graduation and prepare to enter
the workforce. Also, survey questions were not taken from
validated instruments or otherwise validated before use in
this survey. Future research should focus on exploring
nutrition and sustainability attitudes and beliefs among stu-
dents at a broader sample of culinary schools and with
working chefs and culinary professionals in various sectors
of the food industry.

Conclusion

This study supports the inclusion of chefs as valuable stake-
holders in developing solutions to confront pressing diet
and climate challenges. Culinary students represent the
next generation of food industry leaders, and the majority
of those participating in this study believe nutrition and sus-
tainability are important considerations that chefs have a
responsibility to address. There are differences in culinary
students’ personal food choice priorities, attitudes and
beliefs, especially across race/ethnicity, so efforts to
engage culinary students should consider these disparities
and aim to reconcile leading food choice priorities (e.g.
taste, price, convenience) with health and sustainability
values. Opportunities exist for public health practitioners
and culinary educators to leverage culinary students’ sup-
port for nutrition and sustainable food systems into strate-
gies that educate and inspire them to improve diet quality
and environmental impact of the food system in their
careers as chefs.

Acknowledgements

Acknowledgements: Betsy Carroll, Director of Institutional
Research and Effectiveness at The Culinary Institute of
America for supporting the survey design and dissemina-
tion to students within the Survey Gizmo platform.
Financial support: J.AW. was supported by the National
Institutes of Diabetes and Digestive and Kidney Diseases
of the National Institutes of Health (Award
#K01DK119166). This publication is supported by the


https://doi.org/10.1017/S1368980021003578

Public Health Nutrition

oL

https://doi.org/|

Future chef attitudes on nutrition/sustainability

Kruse Family Publications Award. Conflict of interest:
There are no conflicts of interest. Authorship: J.A.W. con-
ceived of the study. JJA.W., T.R. and A.R. designed and
implemented the survey and J.B., T.R. and A.R. analysed
the survey data. The first draft of the manuscript was written
by J.B. andJ.A.W. and all authors provided feedback on the
manuscript and approved the final version to be published.
Ethics of buman subject participation: This study was
determined to be Exempt by the University of Michigan
Institutional Review Board. Dr. Wolfson was on the faculty
at the University of Michigan at the time the study was
conducted.

Supplementary material

For supplementary material accompanying this paper visit
https://doi.org/10.1017/51368980021003578

References

10.

11.

12.

13.

Willett W, Rockstrom J, Loken B et al. (2019) Food in the
Anthropocene: the EAT-Lancet Commission on healthy diets
from sustainable food systems. Lancet 393, 447-492.

FAO & UNESCO (2019) Chefs as Agents of Change. http://
www.fao.org/3/ca3715en/ca3715en.pdf (accessed December
2020).

Bakker M, Brown M, Clark SB et al. (2016) Menus of Change:
The Business of Healthy, Sustainable, Delicious Food
Choices. The Menus of Change Scientific Advisory Council.
Todd JE (2017) Changes in consumption of food away from
home and intakes of energy and other nutrients among US
working-age adults, 2005-2014. Public Health Nutr 20,
3238-3240.

Yoon B, Chung Y & Jun K (2020) Restaurant industry practi-
ces to promote healthy sustainable eating: a content analysis
of restaurant websites using the value chain approach.
Sustainability 12, 7127.

Economos CD, Folta SC, Goldberg J et al. (2009) A commu-
nity-based restaurant initiative to increase availability of
healthy menu options in Somerville, Massachusetts: shape
up Somerville. Prev Chronic Dis 6, A102.

Palmer J & Leontos C (1995) Nutrition training for chefs: taste
as an essential determinant of choice. J Am Diet Assoc 95,
1418-1421.

Curtis KR & Cowee MW (2009) Direct marketing local food to
chefs: chef preferences and perceived obstacles. J Food
Distrib Res 40, 26-30.

Namkung Y & Jang S (2013) Effects of restaurant green prac-
tices on brand equity formation: do green practices really
matter? Int ] Hosp Manag 33, 85-95.

Schubert F, Kandampully J, Solnet D et al. (2010) Exploring
consumer perceptions of green restaurants in the US. Tour
Hosp Res 10, 286-300.

The Culinary Institute of America (CIA) & Harvard T.H. Chan
School of Public Health (2019) Menus of Change Annual
Report.  https://www.ciaprochef.com/MOC/2019Annual
Report (accessed December 2020).

Caraher M, Lang T & Dixon P (2000) The influence of TV and
celebrity chefs on public attitudes and behaviour among the
English public. Assoc Study Food Soc J 4, 27-46.
Giousmpasoglou C, Brown L & Cooper J (2020) The role of
the celebrity chef. Int J Hosp Manag 85, 102358.

0.1017/51368980021003578 Published online by Cambridge University Press

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

20.

27.

28.

29.

30.

31.

32.

33.

509

Jones M, Freeth EC, Hennessy-PriestK et al. (2013) A system-
atic cross-sectional analysis of British based celebrity chefs’
recipes: is there cause for public health concern? Food
Public Health 3, 100-110.

Inwood S, Sharp J, Moore R et al. (2008) Restaurants, chefs
and local foods: insights drawn from application of a
diffusion of innovation framework. Agric Hum Values 26,
177-191.

Friesen CA, Altman L & Kain D (2002) Nutrition knowledge,
attitudes and practices of certified executive chefs. J Fam
Consum Sci 94, 18.

Reichler G & Dalton S (1998) Chefs’ attitudes toward
healthful food preparation are more positive than their
food science knowledge and practices. J Am Diet Assoc
98, 165-169.

Reichler G & Dalton S (1995) Chef”s nutrition knowledge,
food preparation practices, and attitudes toward nutrition
related to the dietary guidelines. J Am Diet Assoc 95, A17.
Lessa K, Cortes C, Frigola A et al. (2017) Food healthy knowl-
edge, attitudes and practices: survey of the general public
and food handlers. Int | Gastron Food Sci 7, 1-4.

Mitchell J, Ayoun B & Lee YM (2018) The integration of nutri-
tion components into culinary programs: perspectives of
experts and educators. J Teach Travel Tour 18, 297-314.
Gillis L, Whibbs R & Li A (2020) Future chefs’ beliefs on the
role of nutrition, diet, and healthy cooking techniques in culi-
nary arts training for foodservice: a cross-cultural and gender
perspective. J Culin Sci Technol. doi: 10.1080/15428052.
2020.1808138 (accessed December 2020).

Condrasky MD, Hegler M, Sharp JL et al. (2015) Opinions,
knowledge, and current practices of culinary arts instructors
and professionals in regards to healthy food techniques.
J Culin Sci Technol 13, 287-302.

Institute of Culinary Education Career Programs Natural
Gourmet Center. https://www.ice.edu/newyork/career-
programs/natural-gourmet-center (accessed January 2021).
American Culinary Federation Education Foundation
Accrediting Commission Accreditation for Culinary Arts
Programs. https://www.acfchefs.org/ACF/Education/
Accreditation/ACF/Education/Accreditation/  (accessed
January 2021).

Godoy L (2019) Teaching sustainability to culinary students:
graduating sustainability-minded chefs? Thesis.

Culinary Institute of America Green Campus Initiative.
https://www.ciachef.edu/green-campus/ (accessed December
2020).

Seattle Colleges Food Sustainability. http://sustainability.
seattlecolleges.edu/practices/food/ (accessed December
2020).

KVCC Culinary Arts & Sustainable Food Systems Certificates.
https://www kvce.edu/programs/sustainable_food_systems/
caf.cert.php (accessed December 2020).

Johnson & Wales University Changing the Way the World
Eats. https://changingthewaytheworldeats.jwu.edu/index.
html (accessed January 2021).

Abdulsalam N, Condrasky MD, Bridges W et al. (2017)
Assessment of culinary students’ knowledge, perceptions
and practices of nutrition science. NACTA J 61, 107-112.
Rose D, Heller MC & Roberto CA (2019) Position of the soci-
ety for nutrition education and behavior: the importance of
including environmental sustainability in dietary guidance.
J Nutr Educ Behav 51, 3.el-15.el.

Dietary Guidelines Advisory Committee (2015) Scientific
Report of the 2015 Dietary Guidelines Advisory Committee:
Advisory Report to the Secretary of Health and Human
Services and the Secretary of Agriculture. Washington, DC:
U.S. Department of Agriculture, Agricultural Research
Service.

Glanz K, Basil M, Maibach E et al. (1998) Why Americans eat
what they do: taste, nutrition, cost, convenience, and weight


https://doi.org/10.1017/S1368980021003578
http://www.fao.org/3/ca3715en/ca3715en.pdf
http://www.fao.org/3/ca3715en/ca3715en.pdf
https://www.ciaprochef.com/MOC/2019AnnualReport
https://www.ciaprochef.com/MOC/2019AnnualReport
https://www.ice.edu/newyork/career-programs/natural-gourmet-center
https://www.ice.edu/newyork/career-programs/natural-gourmet-center
https://www.acfchefs.org/ACF/Education/Accreditation/ACF/Education/Accreditation/
https://www.acfchefs.org/ACF/Education/Accreditation/ACF/Education/Accreditation/
https://www.ciachef.edu/green-campus/
http://sustainability.seattlecolleges.edu/practices/food/
http://sustainability.seattlecolleges.edu/practices/food/
https://www.kvcc.edu/programs/sustainable_food_systems/caf.cert.php
https://www.kvcc.edu/programs/sustainable_food_systems/caf.cert.php
https://changingthewaytheworldeats.jwu.edu/index.html
https://changingthewaytheworldeats.jwu.edu/index.html
https://doi.org/10.1017/S1368980021003578

Public Health Nutrition

oL

https://doi.o

510

34.

36.

37.

38.

39.

40.

41.
42.
43.
44.

40.

control concerns as influences on food consumption. J Am
Diet Assoc 98, 1118-1126.

Zou G (2004) A modified poisson regression approach to
prospective studies with binary data. Am J Epidemiol 159,
702-7006.

Saldana ] (2015) The Coding Manual for Qualitative
Researchers, 3rd ed. London, GB: SAGE Publications Inc.
Aggarwal A, Rehm CD, Monsivais P et al. (2016) Importance
of taste, nutrition, cost and convenience in relation to diet
quality: evidence of nutrition resilience among US adults
using National Health and Nutrition Examination Survey
(NHANES) 2007-2010. Prev Med 90, 184-192.

AP NEWS (2018) ‘Throwdown’ Focuses on Healthy,
Cheap School Lunches. https://apnews.com/article/
b257ae6f1e344a32b5a179¢8f661d214  (accessed May
2021).

Revolution Foods Healthy and Nutritious School Meals for
Students. https://www.revolutionfoods.com/food/ (accessed
June 2021).

Strom S (2016) The Same Healthy Food, but It's Cheaper
Across Town. The New York Times. https://www.nytimes.
com/2016/07/28/business/the-same-healthy-food-but-its-
cheaper-across-town.html (accessed January 2021).
Schuldt JP & Pearson AR (2016) The role of race and ethnicity
in climate change polarization: evidence from a U.S. national
survey experiment. Clim Change 136, 495-505.

The Edible Schoolyard Project. https://edibleschoolyard.
org/ (accessed January 2021).

Jamie’s Ministry of Food. https://www.jamiesministryoffood.
com/ (accessed January 2021).

Food Policy Action. https://foodpolicyaction.org (accessed
January 2021).

Blue Hill Stone Barns: Blue Hill Farm. https://www.
bluehillfarm.com/dine/stone-barns (accessed January 2021).
Anderson B & Gross J (2021) The New Menu at Eleven
Madison Park Will Be Meatless. The New York Times.
https://www.nytimes.com,/2021/05/03/dining/eleven-madison-
park-vegan-menu.html (accessed January 2021).

National Restaurant Association (2018) The State of
Restaurant  Sustainability: 2018  Edition.  National
Restaurant Association. https://restaurant.org/downloads/
pdfs/sustainability/restaurant_sustainability_research_report_
2018.pdf (accessed January 2021).

9/10.1017/51368980021003578 Published online by Cambridge University Press

47.

48.

49.

50.

51.

52.

53.

54.

55.

57.

J Bertoldo et al.

Duncan N (2019) The QSR-CIA Plant-Forward Fast Casual
Watch List. QSR Magazine. https://www.gsrmagazine.com/
menu-innovations/qsr-cia-plant-forward-fast-casual-watch-list
(accessed January 2021).

Pittman R (2020) The CIA-FSR Plant Forward Full-Service
Watch List. FSR Magazine. https://www fsrmagazine.com/
consumer-trends/cia-fsr-plant-forward-full-service-watch-list
(accessed January 2021).

UC Healthy Vending Working Group (2018) UC Healthy
Vending Policy. UC Global Food Initiative.

Los Angeles Food Policy Council & Center for Good Food
Purchasing (2018) Celebrating the Power of Good Food: 5
Years of the Good Food Purchasing Program in Los
Angeles. https://staticl.squarespace.com/static/5bc50618ab1
a624d324ecd81/t/5d9a661cdee9214f7clcedaa/157039977
4501/GFPP2Pager-4-26-single.pdf (accessed January 2021).
Health Care without Harm (2020) Health Care without Harm:
At the Intersection of Health Care and the Environment, 2020
Annual Report. https://noharm-uscanada.org/sites/default/
files/documents-files/6649/HCWH-AnnualReport%20011221-
digital_0.pdf (accessed January 2021).

FSD Staff (2021) Plant-Forward Healthcare Operations to
Watch. FoodService Director Magazine. https://www.
foodservicedirector.com/plant-forward-healthcare-operations/
plant-forward-healthcare-operations-watch (accessed January
2021).

Day Farnsworth L, Delwiche A & McKinney C (2019) The
good food purchasing program: a policy tool for promoting
supply chain transparency and food system change.
In Institutions as Conscious Food Consumers, pp. 103-126
[S Thottathil & A Goger, editors]. Cambridge, MA: Elsevier.
Culinary Institute of America CIA Partnerships. https://www.
ciachef.edu/partnerships/ (accessed January 2021).
Murphy B, Benson T, McCloat A et al. (2021) Changes in con-
sumers’ food practices during the COVID-19 lockdown,
implications for diet quality and the food system: a cross-
continental comparison. Nutrients 13, 20.

TheBestSchools (2014) Best Culinary Schools. https://
thebestschools.org/rankings/best-culinary-schools/ (accessed
June 2021).

Office of Institutional Research (2020) CIA Institutional Data
Report — 12 Month Enrollment 2019-2020. Hyde Park, NY:
Culinary Institute of America.


https://apnews.com/article/b257ae6f1e344a32b5a179c8f661d214
https://apnews.com/article/b257ae6f1e344a32b5a179c8f661d214
https://www.revolutionfoods.com/food/
https://www.nytimes.com/2016/07/28/business/the-same-healthy-food-but-its-cheaper-across-town.html
https://www.nytimes.com/2016/07/28/business/the-same-healthy-food-but-its-cheaper-across-town.html
https://www.nytimes.com/2016/07/28/business/the-same-healthy-food-but-its-cheaper-across-town.html
https://edibleschoolyard.org/
https://edibleschoolyard.org/
https://www.jamiesministryoffood.com/
https://www.jamiesministryoffood.com/
https://foodpolicyaction.org
https://www.bluehillfarm.com/dine/stone-barns
https://www.bluehillfarm.com/dine/stone-barns
https://www.nytimes.com/2021/05/03/dining/eleven-madison-park-vegan-menu.html
https://www.nytimes.com/2021/05/03/dining/eleven-madison-park-vegan-menu.html
https://restaurant.org/downloads/pdfs/sustainability/restaurant_sustainability_research_report_2018.pdf
https://restaurant.org/downloads/pdfs/sustainability/restaurant_sustainability_research_report_2018.pdf
https://restaurant.org/downloads/pdfs/sustainability/restaurant_sustainability_research_report_2018.pdf
https://www.qsrmagazine.com/menu-innovations/qsr-cia-plant-forward-fast-casual-watch-list
https://www.qsrmagazine.com/menu-innovations/qsr-cia-plant-forward-fast-casual-watch-list
https://www.fsrmagazine.com/consumer-trends/cia-fsr-plant-forward-full-service-watch-list
https://www.fsrmagazine.com/consumer-trends/cia-fsr-plant-forward-full-service-watch-list
https://static1.squarespace.com/static/5bc50618ab1a624d324ecd81/t/5d9a661cdee9214f7c1cedaa/1570399774501/GFPP2Pager-4-26-single.pdf
https://static1.squarespace.com/static/5bc50618ab1a624d324ecd81/t/5d9a661cdee9214f7c1cedaa/1570399774501/GFPP2Pager-4-26-single.pdf
https://static1.squarespace.com/static/5bc50618ab1a624d324ecd81/t/5d9a661cdee9214f7c1cedaa/1570399774501/GFPP2Pager-4-26-single.pdf
https://noharm-uscanada.org/sites/default/files/documents-files/6649/HCWH-AnnualReport%20011221-digital_0.pdf
https://noharm-uscanada.org/sites/default/files/documents-files/6649/HCWH-AnnualReport%20011221-digital_0.pdf
https://noharm-uscanada.org/sites/default/files/documents-files/6649/HCWH-AnnualReport%20011221-digital_0.pdf
https://www.foodservicedirector.com/plant-forward-healthcare-operations/plant-forward-healthcare-operations-watch
https://www.foodservicedirector.com/plant-forward-healthcare-operations/plant-forward-healthcare-operations-watch
https://www.foodservicedirector.com/plant-forward-healthcare-operations/plant-forward-healthcare-operations-watch
https://www.ciachef.edu/partnerships/
https://www.ciachef.edu/partnerships/
https://thebestschools.org/rankings/best-culinary-schools/
https://thebestschools.org/rankings/best-culinary-schools/
https://doi.org/10.1017/S1368980021003578

	Attitudes and beliefs about how chefs can promote nutrition and sustainable food systems among students at a US culinary school
	Methods
	Measures
	Factors influencing food choices (at home or when eating out at a restaurant)
	Attitudes and beliefs about nutrition and sustainability
	Personal goals about incorporating nutrition and sustainability into career
	Open-ended survey questions
	Demographic measures

	Analysis

	Results
	Factors influencing food choices (at home or when eating out at a restaurant)
	Attitudes and beliefs among culinary students about nutrition and sustainability
	Culinary student goals about incorporating nutrition and sustainability into career as chef
	Open responses on whether the public should look up to chefs as role models for healthy eating and reducing food system contributions to climate change

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	Supplementary material
	References


