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ABSTRACT

Background Hands-on culinary medicine education for
medical trainees has emerged as a promising tool for
cardiovascular health promotion.

Purpose To determine whether virtual culinary medicine
programming associates with Mediterranean diet
(MedDiet) adherence and lifestyle medicine competencies
among medical trainees across the USA.

Method A total of 1433 medical trainees across 19 sites
over a 12-month period were included. The Cooking for
Health Optimisation with Patients-Medical Trainees survey
composed of 61 questions regarding demographics,
nutritional attitudes, dietary habits including MedDiet
score and lifestyle medicine counselling competencies.
Multivariable logistic regression assessed the association
of virtual culinary medicine education with MedDiet intake
and nutritional attitudes.

Results There were 519 medical trainees who
participated in virtual culinary medicine education and
914 medical trainees who participated in their standard
nutrition curricula. More than one-half of participants
were women (n=759) and the mean age was 27 years
old. Compared with students enrolled in traditional
nutrition curricula, participants in virtual culinary medicine
education were 37% more likely to adhere to MedDiet
guidelines for fruit intake (OR 1.37,95%Cl 1.03 to

1.83, p=0.03). Virtual culinary medicine education was
associated with higher proficiency in lifestyle medicine
counselling categories, notably recommendations
involving fibre (OR 4.03; 95% Cl 3.05 to 5.34), type 2
diabetes prevention (OR 4.69; 95% Cl 3.51 to 6.27) and
omega fatty acids (OR 5.21; 95% Cl 3.87 to 7.02). Virtual
culinary medicine education had a similar, although
higher magnitude association with MedDiet counselling
competency (OR 5.73, 95% Cl 4.26 to 7.70) when
compared with historical data previously reported using
hands-on, in-person culinary medicine courseware (OR
4.97,95% Cl 3.89 1o 6.36).

Conclusions Compared with traditional nutritional
educational curricula, virtual culinary medicine education
is associated with higher MedDiet adherence and lifestyle
medicine counselling competencies among medical
trainees. Both virtual and hands-on culinary medicine

WHAT IS ALREADY KNOWN ON THIS TOPIC

= In-person culinary medicine education associates
with higher Mediterranean diet adherence.

WHAT THIS STUDY ADDS

= Virtual kitchen-based nutrition is associated with
a greater knowledge of diet-related cardiovascular
disease prevention.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Integration of nutrition didactics with hands-on
cooking modules, in-person and virtual, can help
promote cardiovascular health for medical trainees
and their future patients.

education may be useful for cardiovascular health
promotion.

INTRODUCTION

Adherence to poor dietary patterns contrib-
utes to approximately one in five deaths
globally,' and insufficient diet quality has
been identified as the primary contributor
to death and disability in the USA." There
is a well-established association between
diet and atherosclerotic cardiovascular
disease (ASCVD) and associated metabolic
disorders, including type 2 diabetes and
metabolic syndrome.Q_5 In particular, food
preferences, nutritional competencies and
eating behaviours are Kkey contributing
factors to the suboptimal control of ASCVD
and related upstream risk factors, including
hypercholesterolaemia, hypertension and
type 2 diabetes.’” Given that ASCVD remains
the leading cause of morbidity and mortality
worldwide and affects nearly half of all US
adults,8 the implementation of novel primary
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prevention strategies is necessary to help reduce disease
burden and improve quality of life.

Nutrition is a central component of ASCVD guidelines
involving risk reduction; however, approximately 9 in 10
cardiovascular specialists reportreceiving none to minimal
nutritional education during fellowship training.” While
there are several approaches to help address such gaps
in training, culinary medicine has emerged as among
the most promising. Culinary medicine is a discipline
and training modality within clinical and public health
education that provides medical trainees (eg, medical
students, nursing students, dietetic interns), healthcare
professionals and community members with experiential,
food-based nutrition knowledge and the culinary skills
needed for implementation.'”'" While several previous
studies have demonstrated that culinary medicine inter-
ventions centred on Mediterranean diet (MedDiet)
principles lead to higher fruit and vegetable consump-
tion among community members and also associate
with improved dietary-counselling competencies among
medical students, residents, physicians and nurses,lg_15 it
is unknown as to whether these same benefits are obtained
when culinary medicine education is delivered in the
virtual setting. In particular, we have previously found
that medical trainees participating in hands-on culinary
medicine education were 82% more likely to adhere to
a MedDiet pattern compared with those participating
in traditional nutrition curricula,” though whether this
benefit also applies to culinary medicine delivered online
and remotely for medical trainees cooking in their homes
is unclear.

The arrival of the SARS-CoV-2 pandemic in late 2019-
2021, with its social distancing mandates and indefinite
timeline, forced medical education to look for innova-
tive approaches to train students and to reach communi-
ties."® " During the height of the pandemic, face-to-face
education was suspended and many academic/medical
institutions shifted towards multimedia education and
remote learning. Recently, multimedia education, by
means of the combined use of picture, video and text
to impart knowledge to learners, has shown preliminary
success as a means of delivering nutrition education.'® "
These studies have suggested that virtual medical educa-
tion may still be effective for teaching knowledge-based
skills and improving medical competencies. However,
little evidence exists regarding the impact of virtual culi-
nary medicine education on trainees and whether this
platform can lead to similarly improved nutrition knowl-
edge when compared with in-person teaching kitchen
classes. Therefore, the novelty of the current study
compared with our previously published results in 2019 is
whether virtually delivered culinary medicine courseware
may also be observed to have a positive association with
MedDiet adherence and nutritional attitudes that are
associated with optimal cardiovascular health.

The purposes of this study were to examine: (1) the
association between virtual culinary medicine program-
ming with MedDiet adherence and lifestyle competencies

when compared with traditional nutritional curricula and
(2) a comparison of the utility/efficacy of virtual culi-
nary medicine classes with prepandemic, in-person expe-
riential education for improving MedDiet adherence
and lifestyle medicine competencies centred on ASCVD
prevention. We report on the question of whether virtual
culinary medicine programming may impart the same
beneficial effects, or if a hybrid model which combines
both in-person and virtual curricula may be most optimal
for primary prevention ASCVD counselling.

METHODS

Curriculum

The Health meets Food curriculum was originally
designed as an elective 32-hour nutrition-based and
culinary-based in-person course via a sequence of eight,
4-hour modules (one 4-hour module taught one time
per week for 8weeks)."” Educators (eg, physicians,
dietitians, chefs) instruct medical students on evidence-
based principles of the MedDiet, employing validated
patient nutrition counselling, case-based learning and
experiential cooking. The curriculum implements the
MedDiet principles with an Americanised adaptation to
the recipes to make the meals and counselling points
more palatable for course participants, their patients
and community members. The eight core module topics
are as follows: (1) introduction to culinary medicine;
(2) weight management, portion control and breakfast;
(3) dietary fats; (4) food allergy and intolerance; (5)
dietary protein and vegetarian diets; (6) renal function,
dietary sodium, hypertension and flavour building; (7)
dietary carbohydrates, snacks and desserts and (8) dietary
patient interventions."”” Modules include a virtual 60 min
competency-based didactic programme introducing
students to the main principles of the MedDiet. Partici-
pants in the course take part in an in-kitchen component
involving 90min of team-based case studies and nutri-
tion discussion along with 90min of hands-on cooking.
Modules conclude with students engaging in discussion
of clinical case studies while sharing the dishes they have
prepared. While programming varies based on institution
of enrollment, most host sites offer the programming as
an elective module, while some have the curricula built
into their course requirements. Participation in culinary
medicine modules at all but two sites (Tulane Univer-
sity in New Orleans, Los Angeles and Touro University
in Vallejo, California, USA) was offered in a voluntary
manner to medical trainees.

Virtual curriculum

To adapt to the need of virtual programming for an indef-
inite time during the SARS-CoV-2 pandemic, the original
curricula was modified. Instead of the in-person sections
of class, participants worked on teams for case studies and
cooked along in their home kitchens via conferencing
platforms (eg, Zoom, WebEx). The original menus,
consisting of four separate recipe groups, were modified
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for servings to be more applicable to home-sized batches,
restricted kitchen equipment (eg, removal of blenders,
need for more than two stovetop burners, consideration
for equipment typical for trainees’ kitchens and the time
needed for one individual to cook alone) and offered
participants the opportunity to choose the most suitable
recipe(s) for taste preferences, dietary restrictions, shop-
ping and equipment needs during the enrolments of the
course. Each partner site made varied accommodations
for the acquisition of recipe needs, with some sites addi-
tionally providing ingredient bags containing the needs
for the class that were picked up by students before each
class session.

During virtual synchronous sessions, preliminary ques-
tions, overarching themes and knife skills demonstra-
tions were hosted as a whole group. Then the participants
were broken up by recipe groups to work on case studies
as a team, followed by guided cooking by an instructor
cooking along in their own home or teaching kitchen.
When recipes were completed, all participants and
instructors rejoined as a whole group to share dishes and
preparation steps, a discussion of the recipes and role of
nutrition related to the topic of the module, and review
of case study questions.

Traditional nutrition education

Nutrition education in traditional medical education
curricula was assumed to be non-homogeneous in the
control group as there is no standard of evidence-based
nutrition education within the current curriculum, and
the minimum 25 hours in nutrition education recom-
mended by the National Academy of Sciences is not
satisfied in the majority of trainee programs.”” A random
sample of trainees not participating in culinary medicine
curriculum (n=914) was also surveyed. These partici-
pants were recruited from the student body via the same
communication methods and represented all partici-
pating institutions (n=19) in the current analysis.

Study design

Cooking for Health Optimisation with Patients-Medical
Trainees (CHOP-MT) is the CHOP substudy assessing
medical trainees."” ' This study used a cross-sectional
design, which involved completing one electronic
survey requiring approximately 10min to complete.
From July 2012 to June 2021, the CHOP-MT survey has
been completed across over 50 partner-sites throughout
the USA, including medical schools and residency
programmes. During the 2020-2021 academic year,
19 sites offered culinary medicine curriculum virtually
(online supplemental table 1).

Study population

The current sample included 519 medical trainees who
participated in virtual culinary medicine courses (expo-
sure) and 914 medical trainees participating in their
standard nutrition curricula (control) at the 19 institu-
tions participating in culinary medicine programming.

For trainees participating in culinary medicine curricula
during the study duration, this electronic survey was
offered on completion via email solicitation. Additionally,
in order to compare virtual classes (n=519) with in-person
programming, we included historical data from 4125
medical trainees who completed the in-person program-
ming and CHOP-MT survey prior to the pandemic.

Data collection

The survey was distributed via email and Web links to
student bodies at partner sites offering culinary medicine
courses to both students enrolled in culinary medicine
programming as well as students not enrolled in virtual
or hybrid culinary medicine classes during the course of
the study.

The CHOP-MT survey was composed of a total of 61
questions regarding nutritional attitudes, dietary habits
(MedDiet score), self-perceived lifestyle medicine coun-
selling competencies and demographics. The MedDiet
score has been previously validated by Trichopoulou et
al®

The CHOP-MT survey also contains three questions
assessing attitudes about nutrition. The prompt for these
questions was, ‘In general, I believe that...”. The range
of possible mean scores was from one to five (1=strongly
disagree; 2=disagree; 3=neither agree nor disagree;
4=agree and b=strongly agree), with higher scores indi-
cating more positive attitudes. There were 13 questions
on dietary habits. The prompt for dietary habits was,
‘On average over the last 6 months, how often did you
consume...’. Next, participants answered 27 questions
associated with lifestyle medicine counselling compe-
tencies. There were 13 questions that were prompted
by, ‘For me educating patients independently of support
from other medical professionals on the following topics,
I feel...’. Additionally, there were 12 questions that
were prompted by, ‘For me educating patients on the
following topics independently of support from other
medical professionals, I feel...”. The last two questions
in this section were prompted by, ‘In the majority of my
patientvisits, I...". Finally, participants answered 18 demo-
graphic questions, including the institution they attend
and training track, timing, frequency and type of their
curricula exposures, age, sex, race, special dietary prac-
tices (eg, gluten-free, vegetarian, weight watchers and/or
kosher) and prior nutrition education (undergraduate
or graduate coursework), intended specialty, satisfac-
tion with their quality and quantity of nutrition educa-
tion, influences in participation in the culinary medicine
curricula, and the frequency with which they participate
in patient nutrition counselling."”

MedDiet score

MedDiet intake was assessed through a standard, validated
nine-point questionnaire developed by Trichopoulou et
al" and used in previous publications by CHOP-MT inves-
tigators."' ' A composite score was derived by totaling the
respective component scores for each participant, with a
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higher score corresponding to a higher intake of MedDiet
components (online supplemental table 2).

Nutritional attitudes, lifestyle medicine counselling
competencies and dietary habits

Self-reported lifestyle medicine competencies were eval-
uated by a 25-item survey also used in previous culinary
medicine analyses by CHOP-MT investigators.'' '° Surveys
are reported in online supplemental tables 3 and 4. This
provides evidence for areas of interest to track for medical
trainee behaviours for both the study samples.

Statistical analysis

Continuous variables were presented as means and SD,
while percentages were used for categorical variables.
The Student’s t-test and Wilcoxon signed-rank test were
used to assess differences in normally and non-normally
distributed continuous variables, respectively. Differences
between categorical variables were evaluated through
Pearson’s X2 test. Nutritional attitudes, lifestyle medi-
cine counselling competencies and dietary habits were
dichotomised in statistical analyses previously reported
by by CHOP-MT investigators'' '* as follows: nutritional
attitudes: strong agreement versus not; lifestyle medi-
cine counselling competencies: complete proficiency vs
not; dietary habits: satisfying average intake requirement
versus not. Strong agreement and complete proficiency
for nutritional attitudes and lifestyle medicine counsel-
ling competencies, respectively, were defined through
selection of ‘mostly confident to totally confident’ on the
three-point Likert-based surveys.

The three-point Likert scale was used to generate indi-
vidual response values, with satisfying average intake of
vegetables, fruits, whole grains, saturated and monounsat-
urated fats, legumes cheese or fermented dairy, seafood,
alcohol, red and processed meat, baked products and
calorie-containing beverages other than alcohol.

Multivariable logistic regression was used to calcu-
late ORs for the association of virtual culinary medicine
education with MedDiet intake and nutritional attitudes.
Consistent with previous studies,"” '* covariables adjusted
for included gender, ethnicity, special diet, prior nutri-
tion training and intended specialty.

Statistical analyses were performed by using SAS V.9.3
(SAS Institute). All hypothesis tests were two sided and
used an alpha threshold of <0.05 for the detection of clin-
ical significance.

RESULTS
Atotal of 1433 medical trainees completed the CHOP-MT
survey in its entirety. More than half of respondents were
women (n=759; ~53%), and individuals were on average
27 years of age (+ 5.4). Nearly one-third of the study
sample participated in the culinary medicine curriculum
(table 1).

Virtual culinary medicine education had a significant
positive association with all MedDiet categories except

Table 1 Characteristics of 1433 students attending medical
schools offering virtual culinary medicine courseware
No virtual
class Virtual class
participation participation
(n=914) (n=519) P value
Age, mean, 26.2+4.4 27.2+5.4 <0.001
years
Female, % 58.5 56.7 0.69
Ethnicity, % 0.68
White 53.3 5515
Black 3.6 4.1
Asian 30.1 26.4
Hispanic 6.5 7.1
Other 6.5 6.9
Special 28.1 28.1 0.99
dietary
practices™®
Prior nutrition 17.4 15.6 0.38
educationt

*Special dietary practices defined, by not limited to, gluten free,
vegetarian, Weight Watchers and/or kosher.

TPrior nutrition education defined as formal nutrition training in
undergraduate or graduate coursework.

alcohol (table 2). Compared with nutrition education in
traditional medical education curricula, medical trainees
participating in virtual education were 37% more likely
to adhere to MedDiet guidelines involving fruit (p=0.03),
but 26% less likely to adhere to MedDiet guidelines
involving fermented dairy (p=0.02). There was no differ-
ence between virtual teaching kitchen education and
traditional nutritional curricula for satisfying nutritional
requirements for several dietary habits, including satu-
rated fats, whole grains or red meat.

Table 3 presents the relationship between the CHOP-MT
curriculum and 27 lifestyle medicine counselling compe-
tency questions. Trainees were approximately five times
as likely to master total competency of MedDiet princi-
ples compared with students who did not participate in
culinary medicine education (p<0.001). As with previous
reports by by CHOP-MT investigators,11 1 the virtual
hands-on culinary medicine education students were
more likely to achieve proficiency in 23 additional life-
style medicine counselling categories, such as recommen-
dations involving fibre (OR 3.83; 95% CI 3.05 to 5.34),
dietary patterns to prevent and treat type 2 diabetes (OR
3.76; 95% CI 3.51 to 6.27), role of dietary omega-3 and
omega-6 fatty acids in cardiovascular disease (OR 4.22;
95% CI 3.87 to 7.02), as well as vegetarian diet (OR 3.39,
95% CI 2.55 to 4.52) and DASH (Dietary Approaches to
Stop Hypertension) diet principles (OR 7.02; 95% CI
6.42 to 11.95).

With respect to sites offering virtual-only programming
during the 2020-2021 academic year, there was superiority
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Table 2 Cross-sectional relationship between virtual culinary medicine and dietary habits

OR (95% CI)*t P value
Satisfying nutritional requirement for vegetables 1.02 (0.70 to 1.50) 0.91
Satisfying nutritional requirement for legumes 1.20 (0.96 to 1.51) 0.11
Satisfying nutritional requirement for fruits 1.37 (1.03 to 1.83) 0.03
Satisfying nutritional requirement for nuts or nut butters 0.95 (0.76 to 1.20) 0.68
Satisfying nutritional requirement for cheese for fermented dairy 0.74 (0.58 to 0.94) 0.02
Satisfying nutritional requirement for red and processed meat 0.89 (0.70 to 1.14) 0.37
Satisfying nutritional requirement for non-fried fish or seafood 1.18 (0.91 to 1.52) 0.22
Satisfying nutritional requirement for whole grains 0.97 (0.77 to 1.23) 0.82
Satisfying nutritional requirement for monounsaturated fats 0.97 (0.76 to 1.22) 0.77
Satisfying nutritional requirement for alcohol 2.19 (0.66 to 7.33) 0.20
Satisfying nutritional requirement for baked products 1.47 (0.95 to 2.28) 0.08
Satisfying nutritional requirement for calorie-containing beverages 1.01 (0.79 to 1.29) 0.93
Satisfying nutritional requirement for saturated fats 0.98 (0.72 to 1.34) 0.91

*Comparing those who received virtual teaching kitchen classes versus those who were not enrolled in virtual teaching classes and received

traditional nutrition education (reference).

TAdjusted for gender, ethnicity, special diet, prior nutrition training, intended specialty.

across 24 of 25 lifestyle medicine counselling categories
with improved ORs when compared with prepandemic
results,' including recommendations involving MedDiet
principles (1.15-fold improvement), DASH diet (1.25-
fold improvement), role of dietary omega-3 fatty acid and
omega-6 fatty acids in cardiovascular disease, (1.23-fold
improvement) and dietary patterns to prevent and treat
type two diabetes (1.25-fold improvement).

DISCUSSION

Overall, our results revealed that trainees exposed to
virtual hands-on cooking nutrition education course
were more likely to demonstrate competency across
25 lifestyle medicine counselling categories compared
with in-person classes as documented in prepandemic
research.'’  Health professions students completing
culinary medicine programming were 37% more likely
to satisfy MedDiet intake recommendations for fruits
compared with those not participating. In contrast,
students completing in-person hands-on cooking classes
were 82% more likely to satisfy intake of fruits, vegetables
and legumes compared with medical trainees taking part
in traditional medical education curricula. These results,
in combination with significant positive associations of
the programming with 25 competencies in lifestyle medi-
cine counselling, suggest that virtual teaching of kitchen-
based nutrition and culinary education are associated
with a greater knowledge of diet-related ASCVD preven-
tion among medical trainees. However, significant prog-
ress is still required as virtual teaching kitchen education
was not significantly associated with several important
nutritional competencies related to ASCVD risk reduc-
tion, including limiting saturated fat intake, limiting red
meat intake and increasing consumption of whole grains.

Historically, medical trainee exposure to online nutri-
tion lectures has shown improved knowledge and case-
based management of diet for patients. The virtual,
kitchen-based nutrition education in medical training
shows similar results as those previously reported using
in-person hands-on cooking classes."” Programming in
the virtual environment appears to enhance that effect,
possibly due to the self-efficacy that emerges from partici-
pating in one’s home kitchen as well as the opportunity to
use class time as meal preparation for the week. There are
likely lessons in culinary flexibility and improvisation that
translate well to future cooking choices for participants.
In the setting of a changing educational and healthcare
delivery environment, our virtual teaching kitchen educa-
tion software may serve as a platform and model to help
reach communities that have limited access to in-person
primary care resources. As previously described, there is
an exceedingly large need to improve nutrition educa-
tion within medical training; however, current models
may not be well suited to incorporate given that teaching-
kitchen-based education is not a standardised component
within preclinical and clinical years. Through our series
of studies in the last decade'®™ and the current results,
we have now shown consistent evidence that culinary
education, both in-person and delivered virtually in the
home environment, associates with higher adherence to
health habits that can lower ASCVD risk.

Limitations to discuss in our study are highly similar to
those previously described,"” and include operator bias,
limited prospective data, selection bias and an evolving
landscape of dietary approaches for ASCVD risk reduc-
tion. In particular, the instructors that teach culinary
medicine classes both virtually and in-person are all
different, therefore, there may be slight incongruencies
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Table 3 Cross-sectional relationship between culinary medicine education and diet competencies

Competency OR historic (95% CI)*t P value OR virtual (95% CI)t P value
Mediterranean diet 4.97 (3.89 to 6.36) <0.0001 5.73 (4.26 to 7.70) <0.001
Dash diet 7.02 (56.42 t0 9.10) <0.0001 8.76 (6.42 to 11.95) <0.001
Vegetarian diet 2.86 (2.25 to 3.64) <0.0001 3.39 (2.55 to 4.52) <0.001
Low fat diet 3.41 (2.66 to 4.36) <0.0001 4.43 (3.28 to 5.98) <0.001
High protein/low fat diet 2.87 (2.23 t0 3.71) <0.0001 3.41 (2.51 to 4.64) <0.001
Serving size 3.94 (3.08 to 5.04) <0.0001 4.50 (3.36 to 6.03) <0.001
Moderate alcohol consumption 2.74 (2.17 to 3.46) <0.0001 3.03 (2.29 to 4.02) <0.001
Eating disorder recognition 3.00 (2.38 t0 3.78) <0.0001 3.11 (2.36 to 4.09) <0.001
Role of dietary saturated fat and cholesterol 3.46 (2.73 to 4.38) <0.0001 3.72 (2.81 t0 4.93) <0.001
in blood lipids

Dietary patterns to prevent and treat type Il  3.76 (2.96 to 4.79) <0.0001 4.69 (3.51 t0 6.27) <0.001
diabetes

Weight loss strategies for type Il diabetes 3.70 (2.92 to0 4.70) <0.0001 4.01 (3.01 t0 5.33) <0.001
Weight loss strategies for overweight or 3.83 (3.02 to 4.86) <0.0001 4.86 (3.65 to 6.47) <0.001
obese patients

Role of dietary omega-3 and omega-6 fatty 4.22 (3.30 to 5.38) <0.0001 5.21 (3.87 to 7.02) <0.001
acids in cardiovascular disease

Role of dietary fats in cardiovascular 4.29 (3.36 to 5.47) <0.0001 5.17 (3.86 to 6.93) <0.001
disease

Identifying antioxidant-rich grocery produce 3.82 (2.99 to 4.87) <0.0001 4.42 (3.31 t0 5.91) <0.001
Calories per each macronutrient and their 2.58 (2.04 to 3.27) <0.0001 2.59 (1.96 to 3.41) <0.001
basic metabolic roles

Role of hydration in health and fluid needs  2.60 (2.06 to 3.29) <0.0001 2.67 (2.02 to 3.53) <0.001
based on activity and age

Dietary strategies for Coeliac disease 3.26 (2.54 t0 4.19) <0.0001 3.05 (2.28 to 4.08) <0.001
Dietary strategies for patients with food 3.20 (2.52 to 4.08) <0.0001 3.01 (2.27 to 3.98) <0.001
allergies

The role of glycaemic index and load in 4.63 (3.59 to 5.97) <0.0001 5.82 (4.28 to 7.92) <0.001
dietary management

Fibre in disease prevention and example 3.83 (3.02 to 4.86) <0.0001 4.03 (3.05 to 5.34) <0.001
ingredients

Food label competency 2.75 (2.16 to 3.49) <0.0001 3.09 (2.32 10 4.13) <0.001
Dietary strategies to prevent and treat 3.41 (2.66 to 4.36) <0.0001 3.40 (2.55 to 4.54) <0.001
osteoporosis

Calculation of body mass index 3.20 (2.53 to 4.05) <0.0001 3.55 (2.67 t0 4.70) <0.001
Overall benefits of aerobic exercise on 2.18 (1.70 to 2.81) <0.0001 2.08 (1.54 t0 2.82) <0.001

health and well-being

*Comparing those who received hands-on teaching kitchen classes versus those who were not enrolled in teaching classes and received

traditional nutrition education (reference).

TAdjusted for gender, ethnicity, special diet, prior nutrition training, intended specialty.

in the style that each class is taught. However, standard-
isation in the teaching curriculum manual has helped
to alleviate and lessen this potential bias. Likewise, our
cross-sectional design limits our ability to conclude
on the maintenance of ideal dietary habits for ASCVD
risk reduction that are associated with virtual teaching
kitchen programming. In future studies, it is our goal
to assess surveys and measurements both prior to and
after culinary medicine programming to speak towards

the potential long-term benefits of culinary medicine.
Lastly, the elective nature of programming may increase
the risk of selection bias as individuals who participate
may be more likely to follow healthy dietary patterns
compared with those who do not elect to participate.
Nonetheless, our previous work has demonstrated
benefits of teaching kitchen education among non-
healthcare professional community members and chil-
dren in a randomised controlled design.'”
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Moving forward, studies that assess the key differences
among various dietary patterns of interest with respect
to cardiometabolic health and lifestyle medicine are
paramount. Our ongoing study shows that kitchen-
based nutrition education delivered in the virtual envi-
ronment, when compared with in-person programming
as well as culinary medicine programming itself, is
associated with a higher likelihood of MedDiet adher-
ence and lifestyle medicine counselling competence
in medical trainees enrolled at partner sites across the
USA. However, significant progress is still required as
virtual teaching kitchen education was not significantly
associated with several important nutritional competen-
cies related to ASCVD risk reduction, including limiting
saturated fat intake, limiting red meat intake and
increasing consumption of whole grains. Furthermore,
practical challenges relating to widespread implementa-
tion of culinary medicine programmes, such as limited
kitchen space at medical schools and the inclusion of
additional curricula in an already rigorous schedule,
must be addressed.

The authors will continue to advocate for teaching
kitchen implementation as required medical training,
but the virtual programming can clearly be a component
of the delivery of culinary medicine programming. In
future, the addition of nutrition-specific topics to board
exams may also incentivise nutrition education and stan-
dards across medical institutions and hospitals.

Our findings reinforce the need for nutrition educa-
tion reform in American medical schools and suggest
that integrating nutrition didactics with hands-on
cooking modules in both the in-person and virtual
settings provides an optimised design to improve medical
trainees’ own diets as well as their clinical dietary coun-
selling skills.
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