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Abstract
Background: Dietary modifications are considered a first-line intervention for chronic disease management, yet
graduating doctors still report not feeling competent to counsel patients on their diet. Research has focused on
methods to address this shortfall in physician competency, including culinary medicine. Culinary medicine is an
approach to education that involves hands-on food and cooking learning experiences to equip participants with
tools for improving the nutrition behaviour and health of their future patients. Despite positive findings in the efficacy
of these interventions, they differ markedly in approach and target, which therefore fails to provide adequate evidence that could serve to guide future culinary medicine interventions.
Objective: A scoping review to synthesize the existing literature on culinary medicine interventions that are offered
during medical training.
Methods: Online databases were used to identify literature published prior to April 2022 that involve a hands-on
culinary medicine component to nutrition and examine academic impact, feasibility and acceptability.
Results: Twenty-four studies met the eligibility criteria. Despite promising gains in nutrition knowledge, confidence and
high acceptability of the programs, large variations exist in delivery method, setting, and course content between
programs. There is a lack of program cost reporting and long-term follow up of participants, inconsistent evidence for
improved nutrition attitudes amongst participants, as well as geographically limited adoption of such programs.
Conclusions: The findings of this research demonstrate a clear increase in interest in the use of hands-on culinary
medicine programs as educational tools, evidence of feasibility in implementation, and improved student nutritional
knowledge, skill and counseling compared to a traditional didactic curriculum. The quality of culinary medicine
research studies is increasing and the aims of research are narrowing to focus on how culinary medicine can positively
impact medical education. The findings from this review will aid in legitimising culinary medicine as an effective delivery method of nutritional education in medical programs.
Keywords: Culinary medicine, Nutrition, Nutrition care, Nutrition education, Culinary education, Lifestyle education,
Lifestyle medicine, Food as medicine
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Background
Chronic disease accounts for 41 million deaths annually, equivalent to 71% of all deaths globally. Poor dietary
habits and lifestyle behaviours are leading modifiable
risk factors for chronic diseases [1]. Nutrition care is the
practice of improving the nutrition behaviour and health
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of patients conducted by health professionals [2]. As a
result, nutrition care that supports patients to eat well
is considered as an essential, first line step in preventing and managing chronic disease [1]. However, doctors
report not feeling equipped to provide adequate nutrition care to patients, despite their acknowledgement that
nutrition is a useful and necessary part of patient care [2,
3].
Culinary medicine is an emerging field of education
related to meal planning, preparation and cooking skills
in combination with counseling practices to promote
health behaviour change in patients/clients [4]. Interest in culinary medicine has rapidly increased among
many medical schools across the United States and
other countries as a potentially low-cost, high impact
strategy to equip students with practical nutrition skills
that can be employed for nutrition care in clinical settings [5]. Several pilot culinary medicine programs have
occurred [5] which theorise that culinary medicine initiatives completed in undergraduate medical programs
may produce doctors that feel more confident providing
nutrition care to their patients [6, 7]. These programs
have demonstrated significant and positive impact on
medical student’s attitudes, knowledge, and competencies with practical, hands-on culinary skills and nutrition knowledge, which ultimately supports their patient
counseling [8]. Many aspects of culinary medicine pilot
programs are unique and wide differences exists in structure, duration, and setting. While these programs provide
a wide range of suitable information, they are not helpful for recommending a standardized implementation of
culinary medicine in medical programs. A recent scoping review by Asher et al., 2021 explored literature that
provides culinary and nutrition training to and by health,
education, and culinary professionals. This study demonstrated that the feasibility and outcomes of culinary
medicine programs warrant further investigation as there
is still insufficient evidence of the impact these programs
on practitioners to promote health behaviour changes
in patients [4] and the viability of culinary medicine [9].
This scoping review aims to synthesise the existing literature on culinary medicine offered to medical students
within their four years of medical school education.

Methods
Overview

This review critically synthesised literature examining culinary medicine programs offered to medical students in the setting of a four year medical program. The
review was informed by PRIMSA methodological guidelines. The protocol was registered with PROSPERO (ID:
CRD42020210766) and the reporting followed PRISMA
guidelines [10].

Page 2 of 24

This scoping review was initially registered with PROSPERO as a systematic review. This review was changed
into a scoping review because it offers a wide exploration
of culinary medicine research and its characteristics and
gaps, rather than answer the specific question of whether
culinary medicine programs cause, and adequately
assess, change in medical students’ attitudes, skills and
knowledge of nutrition.
Search strategy

An electronic literature search was conducted initially
in June 2020 with the support of an academic librarian.
A second electronic literature search, identical to the
initial search, was conducted in April 2022 to provide a
more comprehensive review, before project completion.
Computer-based searches were conducted within MEDLINE (EBSCOhost), SCOPUS, Web of Science, ProQuest
(central), Taylor and Francis online, and SAGE journals.
The search string entered for MEDLINE was (“Culinary
Medicine” OR “Nutritional Medicine” OR “Culinary Education” OR “Food as Medicine”) AND (“medical”) AND
(“Student” OR “Program” OR “Education” OR “Training”) with the “scholarly (peer reviewed) journals filter
selected. The search strategy was adapted to each database to accommodate for variation in database search
engine function. Filters to exclude articles that were not
peer-reviewed were used if the database provided that
feature. The search strings and filter settings for each
database used have been provided in Additional file 1.
Selection criteria

All full-text, peer-reviewed journal articles published
prior to 22 April 2022 were eligible for screening. This
eligibility criteria was enlisted to ensure that this scoping review synthesizes the existing literature on culinary
medicine that explores the feasibility of culinary medicine programs, which may offer evidence-based advice
for future interventions.
• Population: Medical students, or medical graduates if
they received the intervention during medical school.
• Intervention: Any form of culinary medicine education (curriculum or elective) received during medical
school. Culinary medicine was considered to be used
if the article referred to the activity in that way, or if
a practical/hands-on cooking related teaching experience occurred.
• Comparison: Studies must have had a control group
(difference between groups) or baseline measures
(report a difference over time).
• Outcome Measures: Changes in medical students’
nutritional knowledge, skills, or attitudes were considered relevant.
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Preliminary title and abstract screening occurred on 50
records by importing the details into Microsoft Excel and
screening by LB, TR, KS, LA, and JT to establish interrater reliability. Interrater reliability using the selection
criteria was 98% and deemed sufficiently high to progress
to screening.
All records were then imported to Covidence for
screening and duplicates were removed upon import.
The titles and abstracts for all articles were independently
screened twice, by any two of the researchers (TR, KS,
LA, LB and JT), facilitated by the Covidence software
system. Full-text articles were retrieved and screening
to be included in our final review was performed by one
researcher and verified by a second researcher (TR, KS,
LA or JT). Conflicting screening results were resolved
during regular team meetings. Additional articles were
identified via ancestry searching and were manually
added for screening using the same procedure facilitated by Covidence. The screening process is outlined in
Fig. 1 using the PRISMA 2020 diagram [10].
Data charting

Data charting was performed independently by one
researcher (TR, KS, LA, or JT) and confirmed by
another researcher (TR, KS, LA, JC, or JT). Variables

Fig. 1 PRISMA 2020 flow diagram

Page 3 of 24

for which data was sought included study characteristics such as setting, population, aim of research, and
description of program, “course description”, intervention, outcomes, and notable findings (Table 1 and
2). Trends in data were also sought in the format of a
yes/no table. Quantitative and qualitative studies were
included in this scoping review and were analysed
using meta-synthesis, an interpretation of results to
offer novel information regarding the viability of culinary medicine in medical education.
Quality appraisal

The methodological quality and reporting of each
study was assessed independently, in duplicate using
the CASP tool, version 2020 [11]. CASP has specific appraisal checklists designed for different study
designs, both within the study and across studies,
making it an appropriate tool for this scoping review.
Agreement was reached on all of the appraisal items.
With regards to satisfying each CASP criteria, papers
were assigned a score of 0 for ‘yes’, 1 for ‘can’t tell’ and
2 for ‘no’. The CASP scores were a sum of the individual
criterion scores for each paper. Where scores differed,
discrepancies were resolved through team discussions.

Mixed Methods University Lecture Hall and University Cooking Lab

Cross-Sectional Varied Based on Institution

Monlezun et al. (2018)

Senior Centre Teaching Kitchen

Jaroudi et al. (2018)

Dreibelbis & George (2017) Qualitative

Cross-Sectional University Teaching Kitchen and
various Community Centres

Monlezun et al. (2015)

Setting

Study Design

Authors

Table 1 Study Descriptions

To develop and implement a
culinary medicine elective into Texas
Tech Universities Medical Program
to equip students with confidence
in knowledge and skills in culinary
medicine concepts and to improve
physician’s integration of preventative medicine into patient care
proficiency

To partner Penn State College of
Medicine with a senior center and
launch a pilot culinary medicine
elective with a focus on involving older community residents as
intergenerational mentors

To investigate superiority of "stimulation based medical education with
deliberate practice" style hands-on
cooking and nutrition education
over traditional clinical education
for preventive medicine in a large
sample of medical students

Aim(s) of research

Medical students; n = 3248; Attrition To determine if hands-on cooking
NR
and nutrition education for medical
students can have inferred causality
for improved student competencies
and attitudes towards providing
patients with nutrition education,
students’ own diet and if such a
program could be scalable

Medical students; n = 20; Attrition = 15%; 1st and 2nd year

Medical students; n = 4; Attrition = 0%; 4th year

Medical students; n = 627; Attrition
NR; Any year

Population

8 session elective (22 h total): consisting of 0·5 h pre-class online lecture
videos, a 1·5 h hands-on cooking,
and a 0·75 h post-class PBL session;
delivered through CHOP instructors
(variable based on institution implanting the program

Elective course: duration or schedule
NR; consisting of four didactic sessions and four interactive kitchenbased labs during the semester; delivered by local chefs, other medical
students, and hospital dietitians

8 session elective: (3 h each) in a
2 week program consisting of inperson case-based discussions for
1 h; collaborative cooking for 2 h
with elder mentor, pre-class readings,
pre-session standardised quizzes and
2 hands-on culinary skills lessons with
professional chef facilitator

8 session elective (28 h total): consisting of PBLs and 0·5 h pre-module
video lecture, pre-module quizzes
and quiz review; 1·5 h hands-on
cooking. Program continues into
interdisciplinary seminars for Third
year medical students and a four
week away rotation for Fourth year
students

Course Description

Tan et al. BMC Medical Education
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Case Study

Mixed Methods Non-Profit Teaching Kitchens

Lawrence et al. (2019)

Pang et al. (2019)

University Food Lab

Offsite Commercial Kitchen

Qualitative

Hauser et al. (2019)

Setting

Study Design

Authors

Table 1 (continued)
Aim(s) of research

Medical students; n = 15 (2016),
n = 16 (2017), n = 16 (2018); Attrition for all years = 0%; 2nd year

1) To develop a hands-on approach
to medical nutrition education
centred around teamwork. 2) To
create innovative ways with food
and cooking for students to connect
with and understand health disparities faced in a county community
population. 3) To increase medical
students’ confidence counseling
patients with chronic disease to
make dietary change

Medical students, nutrition stuTo use a culinary medicine course
dents, and medical residents; n = 48; to strengthen teamwork between
Attrition = 27%
nutrition and medical students
using a collaborative environment
to develop better understanding of
their respective scopes of practice
and establishing groundwork for
effective interprofessional communication

Medical students, Physician assistant To produce a Teaching Kitchen
students; n = 36; Attrition NR; Any
Elective for medical students that
year
focuses on hands-on culinary
techniques, dietary counseling
for patients to overcome medical
graduates’ lack of confidence in
nutrition counseling, self-care and
culinary skills

Population

6 session elective (15 h total):
consisting of 0·5 h of physiology and
nutrition lessons, 1·5 h of hands-on
cooking class, and 0·5 h of communal
eating and session debrief; delivered
by collaboration between a physician,
a registered dietitian, and a chef

25 h nutrition elective: consisting of 5
sessions per semester, using 5 modules from Goldring Center for Culinary
Medicine at Tulane University:
includes online didactic components,
and 3 h in person interactive team
component; taught by interdisciplinary faculty members, chef/dietitian,
clinical dietitian, and family medicine
physician

8 session elective (2 h each): consisting of weekly pre-class videos and
handouts; hands-on culinary skills lessons, case-based round table group
discussions and recipe-based assignments; delivered by 2 physician-chefs,
an executive chef, external professors
specialising in medical education,
nutrition and prevention research and
a variety of specialty faculty members
faculty members

Course Description
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Qualitative

Cross-Sectional University Teaching Kitchen

Cross-Sectional Varied Based on Institution

Hennrikus et al. (2020)

Patnaik et al. (2020)

Razavi et al. (2020)

University Lecture Hall

Mixed Methods Non-Profit Teaching Kitchen and
Chicago Public Schools

Ring et al. (2019)

Setting

Study Design

Authors

Table 1 (continued)

To vertically integrate basic science metabolic and immunologic
pathways with clinical disease using
nutrition in a constructivist educational model

1) To evaluate the feasibility and
acceptability of the culinary
medicine elective by examining
class attendance rates, retention,
and qualitative and quantitative
feedback about the course. 2) To
examine preliminary efficacy of
the elective in preparing medical
students to counsel patients in
successful behaviour change in
nutrition and cooking. 3) To improve
medical students’ own cooking and
nutrition confidence, attitudes, and
behaviours

Aim(s) of research

Medical students; n = 4215; Attrition To assess the association between
NR
participation in kitchen-based
nutrition education and Mediterranean dietary intake among medical
students

Medical students; n = 4125; Attrition To determine differences in efficacy
NR
between University of Texas Health
Sciences Center implementation
of practical culinary and nutrition
curriculum compared to other
participating CHOP schools

Medical students; n = 380; Attrition
NR; 1st year

Medical students; n = 9 (cohort 1),
n = 12 (cohort 2); Attrition = 11%
(cohort 1), Attrition = 0% (cohort 2);
1st and 2nd year

Population

8 session elective (32 h total): consisting of 4 h modules divided into 1 h
online didactic program, 1·5 h inkitchen team-based case studies and
nutrition discussion, 1·5 h of handson cooking facilitated by physicians,
chefs, and dietitians

8 session elective (28 h total): consisting of 0·5 h pre-class lecture video,
0·5 h of case-based learning, 1·5 h of
hands-on cooking, 0·75 h post class
PBL session

13 week non-elective basic science
course consisting of lectures, PBL,
simulation sessions, review sessions
and patient encounters culminating
in competitive "cook off" where PBL
groups prepared dishes for 1 of 5
specific disorders based on previous
PBL cases

Cohort 1: 6 elective in-class sessions facilitated by faculty and chef
(~ 2·5 h each): consisting of didactic
teaching, counseling and motivational interviewing practice, culinary
instruction and group dinner (hours
NR); PLUS post-hoc 4 session service
component (duration NR) teaching
elementary public-school children.;
Cohort 2: 6 session elective facilitated
by faculty and chef: consisting of preclass videos (3–8 min), lecture and
assignment (totalling 1–1·5 h) in-class
simulated patient coaching, studentled research discussions, culinary
sessions (hours NR); PLUS concurrent service component 4 sessions
(duration NR) teaching elementary
public-school children

Course Description

Tan et al. BMC Medical Education
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Qualitative

Case Study

Case Study

Lieffers et al. (2021)

Magallanes et al. (2021)

Asano et al. (2021)

West Virginia School of Osteopathic
Medicine

University of Texas Southwestern
Medical Center

University of Saskatchewan undergraduate foods laboratory

Mixed methods Clinic-Based Teaching Kitchen and
West Philadelphia High Schools

Rothman et al. (2020)

Setting

Study Design

Authors

Table 1 (continued)
To report initial outcomes of a pilot
nutrition and culinary medicine
course targeting post-clerkship

Aim(s) of research

Medical students; n = 42; Attrition
19%; all 4 years

To describe a culinary medicine
elective course with a lifestyle modification focus and to evaluate the
students’ perceived knowledge and
attitudes in lifestyle medicine

Two separate cohorts of 32, medical 1) How a culinary medicine elective
students; n = 64; attrition 6·25%;
course affected student coun1st year
seling confidence, familiarity with
evidence-based nutrition interventions, and understanding of the role
of interprofessional engagement
to address lifestyle-related disease
and 2) To propose directions for
future research regarding culinary
medicine as a nutrition education
strategy

5 workshops run with different
To describe the implementation
students from different health
and evaluation of interprofessional
programs (including medical and
culinary education workshops
nutrition students) n = 58, attrition
NR, Participant’s year of program NR

Medical students; n = 31; Attrition
n = 3%; 4th year

Population

2 week course. Students completed
modules including video lectures,
handouts and reading assignments
and quizzes before completing
faculty-facilitated application exercise
sessions. Diabetes counseling lecture
facilitated by DM education specialist.
Nutrition ethics discussion, and clinical shadowing sessions included

3 h monthly meetings based on 8
modules from Health meets Food
curriculum. Sessions included: small
group discussions; practical food
preparation skills for recipes relevant
to the module; eating prepared food
and discussion about the nutrition
science, medical research, and patient
care applications relevant to the module. Sessions co-facilitated by a medical doctor and a registered dietitian

A single, 3 h workshop; elective:
Workshops focused on food security
and Indigenous foods relevant for
Saskatchewan. Each workshop began
with a didactic session, followed by
cooperative cooking with a professional chef in small groups in the
university teaching kitchen

8 session elective (2 h each) taught by
a chef instructor, dietitians, physicians, and patients: consisting of
briefing on relevant nutrition science
(5 min), culinary instruction and
demonstration by a chef (75 min),
case discussion during eating of a
meal (30 min), a concluding debrief of
the session (10 min) and a capstone
project involving food planning for
mock patient and presentation. Additional service component included
8, weekly sessions teaching disease
prevention practical nutrition to high
school students (hours NR)

Course Description

Tan et al. BMC Medical Education
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Mixed Methods Online: University of North Carolina
School of Medicine

Qualitative

Mixed Methods Culinary Institute of the Carolinas
Greenville Technical College

Poulton & Antono (2021)

Hashimi et al. (2020)

Vanderpool et al. (2020)

A local market in a ’food desert’

Touro University Nevada College of
Osteopathic Medicine

Case Study

Leggett et al. (2021)

Setting

Study Design

Authors

Table 1 (continued)

To explore the feasibility of running
an online culinary medicine course

To explore an alternative way to
provide nutrition education without
adding hours to the formal curriculum by (1) surveying student perceptions regarding current nutrition
education, (2) surveying student
interest in attending a nutrition
elective, (3) selecting how the elective could best be delivered, and (4)
running and assessing participants’
reactions to a short experimental
version of the elective

Aim(s) of research

3, 75 min "live cooking workshops"
and online course work elective;
delivered remotely. Cooking done
in participants own kitchens; class
teachers’ credentials not specified

3 session elective (2 hands-on culinary medicine sessions and 1 didactic
session in between—total hours NR);
The first culinary session dedicated
to knife skills and culinary basics; the
didactic session covered coronary
artery disease and nutritional preventative measures followed by 2 clinical
cases in the form of an essay assessment. Patient counseling sessions
developed by a registered nutritionist: culinary sessions facilitated by
culinary school teaching chef

Course Description

Medical students; n = 5; attrition = 0%; 1st and 2nd year

To evaluate the feasibility, efficacy,
and efficiency of a culinary medicine course and to assess cooking
knowledge, attitudes, behaviors,
confidence, and self-efficacy preand post- course

2 weekly sessions of 10 modules over
5 weeks.. Each module consisted of:
3–4 h in class components taught
by faculty; pre- and post- module
homework and a chef led lab portion.
held at the Culinary Institute of the
Carolinas Greenville Technical College;

Medical students; n = 117; 51% attri- To determine the feasibility of apply- 3 h training session: 2 h farmers
tion; all 4 years of program (priority ing the culinary medicine approach market cooking demonstration; 1 h
optional debriefing
given to 1st year students
in an under resourced community
setting; to evaluate student perceptions of the program value and to
assess student self-rated learning of nutrition science, nutrition
education, and social determinants
of health

medical students; n = 21; attrition = 14%; 3rd and 4th year

Medical students; n = 16; attrition = 6.25%; all 4 years

Population

Tan et al. BMC Medical Education
(2022) 22:441
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Qualitative

Case Study

Kaye et al. (2018)

Flynn et al. (2019)

Student lounge at Warren Alpert
Medical School, Providence, RI

Wake Forest School of Medicine in
Northern Carolina, and local YMCA
community kitchen

Mixed Methods Teaching kitchen at the Institute for
Integrative Health, a communitybased non-profit, in Baltimore

D’Adamo et al. (2021)

Setting

Study Design

Authors

Table 1 (continued)

To assess feasibility of scheduling
and operating a student led lifestyle
medicine curriculum and if students
would participate in such a program
(acceptability)

To report on the implementation,
curricular content, and mixed
methods outcomes evaluation from
the first cohort of first-year medical
students at UMSOM, who received
culinary medicine as a component
of core medical student curriculum

Aim(s) of research

Medical students; 1st year n = 39
To determine if a 4-week cooking
and 2nd year n = 5, at Warren Alpert program of plant-based, olive oil
Medical School; Attrition NR
recipes would improve 1) diet and
eating behavior in medical students
and 2) practical nutrition knowledge

Medical students at Wake Forest
School of Medicine; n = 16; 1st year

Medical students at University
of Maryland School of Medicine
(UMSOM); n = 125; attrition = 4·8%;
1st year

Population

4, 30 min, elective sessions (2 h total);
15 min of recipe demonstration and
preparation and 15 min of presentation of nutrition topic while food tasting; students encouraged to cook at
home 3 dinners/week that followed
similar recipes; facilitator roles NR

First 3 modules offered to entire
cohort, integrated within the monthlong orientation portion of the
program. Modules 4–11 delivered to
a cohort of 16 students (25·5 h total).
Training included: hands-on components exploring grocery shopping on
a budget; nutritional requirements to
"build a healthy plate;” meal planning
and patient motivation, Program was
in partnership with the local YMCA
and delivered by medical students
with a "background of obesity treatment" and a faculty member

2 session elective (6 h total) included:
evidence-based nutrition instruction,
group cooking of recipes based on
the lecture concepts; eating the prepared meals together and discussing
the potential application of the training to both patient care and the students’ self-care (1 h lecture provided
by UMSOM faculty and 2 h cooking
session covered basic training including kitchen safety; introduction to
kitchen tools and knife skills and food
preparation led by personnel from
the Institute for Integrative Health,
and Maryland University of Integrative
Health

Course Description
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Case Study

Case Study

Kumra et al. (2021)

Musick et al. (2020)

Medical staff (medical assistants,
office assistants, nurses, and physicians) and medical students; n = 34;
attrition = 14·7%; (16 medical support staff and 12, 1st and 2nd year
medical students, and 1 physician)

Population

Virginia Tech Carilion School of
Students from medicine, nursing,
Medicine and culinary school teach- and physician assistant programs;
ing kitchen
n = 248 (medical = 84; nursing = 80;
physician assistant = 84); attrition
NR; year of program NR

Community church near primary
care medical home, East Baltimore

Setting

1) To deliver Interprofessional
education core competencies in an
applied manner via culinary training
and 2) to deliver basic concepts of
nutrition to pre-clinical students
and 3) to equip learners to apply
culinary medicine skills in addressing the difficulties inherent in telling
patients to “eat and cook healthy”

To determine if a culinary medicine
curriculum delivered to a multidisciplinary team of primary care medical staff and medical students in a
community setting would improve
self-reported efficacy in nutritional
counseling and if efficacy differed
between participant roles

Aim(s) of research

9, 3 h course sessions (27 h total).
New culinary medicine track featured
three components: 1) delivery of core
content pertaining to clinical nutrition- included didactic presentations,
small group learning sessions, simulation-based experiences, panel presentations, and a case-based learning
activity whereby student teams
worked through patient scenarios
featuring nutrition as a prominent
clinical issue; 2) team-based meal
preparation and service—two meal
preparation lab sessions including
preparation of a collection of healthy
recipes and 3) community outreach
where participants taught nutrition
concepts to children in various age
groups at 7–8 different locations
across the city. Sessions taught by an
interdisciplinary team of a physician, nursing, physician assistant and
health psychology faculty. 3 culinary
school chefs guided students through
the meal preparation and service
processes

4 h interactive workshop delivered to
medical staff and medical students
within the neighborhood of a primary
care medical home; Workshop
included presentation on the principles of culinary medicine, motivational interviewing, nutrition education and counseling. Specifically, the 4
principles of motivational interviewing, engaging, focusing, evoking, and
planning, were described, followed
by a trip to the local food shops and
then food preparation of 4 recipes
while nutrition topics were reinforced;
each workshop was led by a physician
and registered dietician

Course Description

(2022) 22:441

n Sample population, NR Not reported, CHOP Cooking Through Health Optimisation, PBL Peer-based learning

Study Design

Authors

Table 1 (continued)
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Quantitative: Propensity score-adjusted multilevel mixed effects multivariable
Report of multi-site CHOP trial shows highest power study on culinary medicine
regression showing medical students’ improved competencies across 25 topics: All program efficacy currently, with 4026 completed surveys across more than 45 mediresults are reported as fully adjusted Odds-Ratios. Analysed using two-tailed P value cal schools indicating good generalisability. Significant improvements were seen
for participants in all aspects of nutritional counseling competency and attitudes
towards positive impact of nutritional counseling in clinical practice
Survey data and analysis were not presented in article. Authors suggest that preliminary findings indicate practical instruction of nutritional education is superior to
traditional methods for teaching nutritional counseling
Despite high pre-course TPS scores, post-course TPS scores for the entire group,
medical students and residents, and nutrition students were significantly higher
(t = -4·79, P < 0·001; t = -4·15, P = 0·001; and t = -2·71, P = 0·02, respectively)
Among the three cohorts, all students self-perceived nutrition knowledge and
confidence scores increased significantly. Students self-perceived food identification
scores increased significantly in 2017 and 2018 only. Students rated overall course
satisfaction at 4·87/5, 5/5 and 5/5 for 2016, 2017 and 2018 intakes, respectively

Across two pilot cohorts, retention rates and attendance rates were more than 89%
and 96% respectively, with mean recommendation scores of 6·25 and 6·67 out of
7, indicating good feasibility and acceptability. Notable methodologies include
use of peer-reviewed competency scales for participants self-evaluations. Significant improvements in students’ counseling competencies in nutrition and obesity
reported. No significant or mixed results reported for attitudes to nutrition counseling, culinary techniques and personal dietary habits

Qualitative: Pre- and post-course surveys evaluating attitudes, knowledge and
behaviours about healthy cooking, eating, motivational interviewing of patients
focusing on making dietary behaviour changes, and general course feedback. Data
and analysis not reported

Quantitative: Pre- and post-course surveys including team performance scale
(TPS) (evaluating quality of team interactions) and 6-point Likert scale to rate
frequency of participants engagement in each team-building process. Analysed
using paired t test

Quantitative: Pre- and post- survey assessing students’ knowledge in nutrition,
ability to identify various foods by visual inspection, and confidence in cooking and
nutritional counseling
Qualitative: Additionally, students provided course feedback on ways to improve
the course and rated overall satisfaction with the class. Wilcoxon Signed Rank test
used to analyse survey results

Quantitative: Pre- and post-course survey on self-perceived competency in nutritional counseling using Conner and colleagues, Perceived Competency in Obesity
Counseling Scale (PCOC), attitudes toward nutrition in patient care using Nutrition
in Patient Care Survey (NIPS), cooking confidence using "The Cooking with the Chef
Evaluation Instrument" (Cohort 1), and Cooking and Food Skills Measure (Cohort 1),
and personal dietary habits using PrimeScreen Dietary Screening Tool. Post-course
only, survey on likelihood of course recommendation. Analysed using ANOVA and
Bonferroni corrections, calculations of mean, standard deviation, confidence interval and P-value of changes over time
Qualitative: Open ended questions with prompts

Monlezun et al. (2018)

Hauser et al. (2019)

Lawrence et al. (2019)

Pang et al. (2019)

Ring et al. (2019)

A significant increase in students’ confidence in overall culinary skill level, knowledge
of ingredients, knowledge of cooking techniques, and ability to use kitchen supplies (P = 0·002, 0·002, 0·0004, and 0·003, respectively). Nine participants reported
improvement in their knife skills and eight students reported an improvement in
their knowledge of dietary restrictions

Quantitative: Pre- and post-course Likert-scale surveys of culinary skill, knowledge of ingredients, knowledge of cooking techniques and ability to use kitchen
supplies. Analysed using Mann–Whitney U test. A second pre- and post- course
Likert scale survey and open-ended questions to assess nutrition knowledge and
confidence, cooking habits, and factors that contribute to success of physician in
promoting lifestyle changes. Analysed using Mann–Whitney U test
Qualitative: A set of 3 open-ended questions were asked in the post-course survey
about participant experience

Jaroudi et al. (2018)

Participants shared the perception that elders had been able to successfully impart
their lived experience and developed an understanding of the logistical and economic challenges patients face while making nutritional choices

After fully adjusted conditional multivariate logistic regression, Tulane University’s
CHOP significantly increased the pooled odds of total proficiency in overall competencies by 72% when compared to traditional clinical education (OR = 1·72, 95% CI:
1·54–1·92, p < 0·001)

Quantitative: Student diet and attitudes and competencies counseling patients on
nutrition were compared using conditional multivariate logistic regression, as well
as propensity score-weighted, and longitudinal panel analyses using 4 sets of the
same 59 question survey

Monlezun et al. (2015)

Dreibelbis & George (2017) Qualitative: Observations by researchers evaluating the interactions and experiences of students and elders, post-intervention written self-reflections by students
and elders participating in the course
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Qualitative: Post-course evaluation of strengths and weaknesses of individual
Qualitative results described three major themes: increased relevance of basic sciclasses and the course, using open-ended, free text, voluntary responses. Thematic ence to real life, increased empathy towards complying with dietary restrictions, and
analysis of qualitative data using grounded theory: data managed using ATLAS.ti 8.0 increased student group cohesiveness
software
Within the multi-site trial using CHOP, University of Texas Health Sciences Center students were significantly more likely to strongly agree nutrition assessment should be
routine clinical practice and that providers can improve patients’ health with nutrition
education but displayed non-significant results in 12 of the 25 nutrition competency
topics
CHOP participants were at least twice as likely to adhere to Med-diet guidelines
involving monounsaturated fats (P = 0·009), fruit (P = 0·019), vegetables (P < 0·001)
and legumes (P < 0·001), and six times as likely to master Mediterranean diet principles competency
The culinary medicine course for final year students, significantly improved competencies in all aspects of nutrition counseling. No significant improvements found in
self-perceived value of nutrition counseling and mixed results reported for personal
dietary habits
Students enjoyed the workshops for several reasons including the topic itself, cooking, free food, and the chance for interprofessional networking and socialization.
Many students self-reported increased knowledge in the workshop topics
At baseline most students (92%) strongly agreed or agreed that counseling patients
on food choices is essential, but only 29% felt confident in their ability to counsel
patients about food choice. and just over half (54%) were familiar with the Mediterranean diet. Post intervention 92% of students felt comfortable discussing nutrition
with patients (OR = 26·8), 97% felt familiar with the Mediterranean diet (OR = 25·59)
and 93% were confident they understood the role of a dietitian (OR = 23·3). Post
intervention, there was a significant increase in the number of students feeling confident in the kitchen (OR = 32·6), and a significant decrease in students who believed
healthy eating is expensive or time consuming (OR = 0·43). reporting to think healthy
eating is expensive. At baseline students also reported poor understanding of the
role of a registered dietician and only 54% of students were familiar with the Mediterranean diet. After the intervention, 92% of students reported feeling confident in
counseling patients on nutrition and 93% of students reported to understand the
role of a registered dietician. After the intervention, there was a significant increase in
the number of students feeling confident in kitchen skills, and a significant decrease
in students reporting to think healthy eating is expensive

Quantitative: Validated Likert scale-based, voluntary survey, assessing competency
of medical students in 25 nutrition topics, their own dietary consumption habits
(including food groups, diets and a validated Med-diet score), and beliefs regarding
value of nutrition counseling. Analysed using propensity score–weighted logistic
regression models with reported odds ratios and two-tailed p-values

Quantitative: Validated Likert scale-based, voluntary survey assessing the competency of medical students in 25 nutrition topics, students’ dietary consumption habits (including food groups, diets and a validated Med-diet score), and beliefs regarding the value of nutrition counseling. Analysed using propensity score–weighted
logistic regression models with reported odds ratios and two-tailed p-values

Quantitative: Pre- and post-course surveys of students’ self-perceived nutrition
knowledge, confidence in counseling patients in management of diet-associated
disease, and personal dietary/food choices. Analysed using calculations of means,
standard deviations and two-tailed paired t-tests
Qualitative: Open-ended questions for feedback about the course

Qualitative: open ended, post- workshop survey focused on workshop evaluation,
and reflection on learning

Quantitative: pre- and post- intervention Likert scale surveys of confidence in
patient nutritional counseling, familiarity with the Mediterranean diet, knowledge
of a dietician’s role on a care team, personal beliefs on how physicians’ nutrition
can impact patient outcomes, cooking skills, and perception of the importance
of nutritional education in medical programs; chi-squared analysis and calculated
odds ratios reported with Yates correction

Hennrikus et al. (2020)

Patnaik et al. (2020)

Razavi et al. (2020)

Rothman et al. (2020)

Lieffers et al. (2021)

Magallanes et al. (2021)
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Compared to the pre-course survey, students who responded “strongly agree” in
questions related to nutrition counseling in the post-course survey were 26·5 to
31·3% higher (p < 0·05)In the post-course survey (n = 34), 33 students responded
to either “strongly agree” (n = 25, 73·5%) or “agree” (n = 8, 23·5%) that the course
increased their knowledge of nutrition
Almost all participants gave positive ratings to the workshop for improving cooking
skills and the quality of the sessions. Most importantly, participants were willing to
take the elective if offered, and were overall very likely to recommend the elective to
other students. Participants were less certain about the applicability of the elective
towards counseling future patients
In the pre-course survey only 29% of students agreed that they were comfortable
counseling patients on nutrition. In the post course survey, 95% of students felt
comfortable counseling patients on nutrition
Most students (91·3%) who completed the post-experience survey, “strongly agreed”
or “agreed” they would recommend the experience to other medical students. Most
students (60·5%) reported learning something about nutrition and 42·2% reported
learning something about cooking. Of the third-year participants (n = 19), 94·7% of
them reported learning something about nutrition education, and 84.2% of them
reported learning something about the social determinants of health. A common
theme from the free text responses was the need for more robust education in nutrition science in the initial year of the program

Quantitative: Pre- and post-course surveys including Likert scales Qualitative: one
open-ended response

Quantitative: post-intervention survey; questions assessed participants’ confidence in preparing meals, satisfaction with organization and process of the short
experimental course, likelihood of participating or recommending proposed elective to a friend

Qualitative: Pre- and post- surveys of self-perceived confidence in lifestyle medicine topics and on the course itself

Quantitative: Students completed an anonymous postexperience survey utilizing
a Likert‑type rating scale followed by
Qualitative: free‑text response questions

Quantitative: The "Cooking with a Chef" survey was utilized which consists of 8
Students demonstrated significant improvements (P < ·05) in all assessment meassections including 1 index, 6 scales, and 1 knowledge test. A "Culinary medicine
ures. Significant improvements identified in cooking confidence and self-efficacy
curriculum delivery observation checklist" was utilized to measure student engage- from pre-course survey to post-course survey
ment, and a "Culinary Medicine Curriculum Delivery Participant Feedback Questionnaire" was utilized for feedback
Qualitative: An open ended "curriculum focus group" was held post-course

Quantitative: Pre-/post session questionnaires assessed nutrition knowledge,
skills, and attitudes as well as nutritional counseling confidence scored on a 5-point
Likert-type scale. Paired t-tests estimated mean differences in outcomes pre- and
post-training
Qualitative: open-ended qualitative questions were administered to all participants and data were subjected to thematic analysis. Two additional survey questions reflecting on the applicability of the culinary medicine training to patient care
and self-care, with open-ended options to elaborate, were asked (only at) in the
post training assessment

Qualitative: Students provided anonymous feedback on the curriculum. Question- The introductory 3 sessions were well received and repeated in subsequent years,
naire specifics not elaborated
with Grocery Shopping on a Budget being the favorite. The experiential nature of the
learning, particularly cooking activities and those that provided a patient-level experience, and a focus on health habits were the favorite aspects of the program. Many
commented that they enjoyed activities and spending time with their peers outside
of the medical classroom. Overall, the curriculum was well received with students
desiring to continue activities beyond the first year

Asano et al. (2021)

Leggett et al. 2021

Poulton & Antono (2021)

Hashimi et al. (2020)

Vanderpool et al. (2020)

D’adamo et al. (2021)

Kaye et al. (2018)

Participants were asked: "How will you offer practical nutrition
advice to your future patients?3 key themes emerged: (1) addressing barriers to
healthy eating, (2) personalizing dietary recommendations, and (3) providing
evidence-based information for different ways of healthy eating. When participants
were asked: " “How do you think you will utilize the information you have learned in
the culinary medicine session in your own life?” 3 key themes emerged: (1) implementing cost and time efficiency strategies, (2) trying different evidence-based diets,
and (3) making practical dietary changes to support personal health
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Participants significantly increased (P < 0·000) knowledge of nutrition, assessed by
the 100-point nutrition quiz from pre-course to post-course. At the 2-month followup, one-third of participants reported spending less on groceries and an overwhelming number of participants reported to still use the recipes learned in the program
Significant improvements were reported in self-reported understanding of the principles of motivational interviewing (P = 0·002), confidence in ability to use motivational interviewing (P < ·001), and intention to use motivational interviewing in their
practice (P = 0·03). A significant increase (P = ·008) was also reported in confidence in
ability to come up with nutrition related changes to improve health ( and intention
to discuss nutrition related changes with patients (P = 0·006)

Quantitative: pre- and post- assessments including a nutrition quiz designed to
assess simple nutrition themes that could be useful in providing patients dietary
advice, and a 1-page questionnaire assessing current eating behaviours

Quantitative: Participants completed a voluntary questionnaire which included
a 5-point Likert scale (pre-course 23-items with 3 demographic questions; postcourse included an additional19 follow-up questions) addressing participants’
attitudes and confidence in providing nutritional counseling to patients and
the impact of nutritional counseling and culinary education on patient health
outcomes

Quantitative: faculty assessed each student’s attendance, preparation and level
of participation in all required activities, with students earning 0 points (absent or
disruptive group behavior), 1 point (no, minimal or inappropriate participation) or 2
points (effective participation). Students also submitted reflective essays (between
400 and 500 words) that were graded by a "Team Action Group" composed of 7
faculty members with students earning from 0 to 3 points for their essays. Students
from all 3 disciplines used a Likert-type scale to provide feedback for the course,
ranking items that reflected how the course prepared them for interprofessional
learning and patient interactions surrounding nutritional counseling

Flynn et al. (2019)

Kumra et al. (2021)

Musick et al. (2020)

CHOP Cooking Through Health Optimisation, OR Odds ratio, CI Confidence interval, P = P value, t = T-test value, Med-diet Mediterranean diet, PBL Problem-based learning, RI Rhode Island

While generally received positively by students, this new curricular track was very
labor- intensive and not particularly impactful in terms of orienting students to the
demands of clinical patient care teams. Students rated their experiences in learning about nutrition favorably (3·78 on a five-point Likert scale) and many students
expressed appreciation for this content anecdotally
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Results
A total of 2289 articles were screened by their title and
abstract. 2249 articles were identified through database
searches using the culinary medicine search string created for each database, 168 articles found from these
databases were removed by Covidence as duplicates. 208
articles were identified through ancestry searching and
were screened by their title and abstract but none were
found to be suitable to follow up for full-text review. A
total of 54 articles were reviewed as a full-text. Of these
articles, 24 met the criteria and were included in the
scoping review.
Reasons for excluding articles reviewed as full-text
included wrong study design (n= 13) [4, 12–23], wrong
population (n= 5) [24–28], a failure to report any outcome measures (n= 3) [9, 29, 30], wrong intervention
(n= 3) [26, 31, 32], and five studies were found to be
duplicates of an included paper or had used the same
data (n= 5) [33–37]. Amongst the 24 included studies,
there were six qualitative studies [38–43], four crosssectional studies [34, 44–46]; seven case studies [47–53],
and seven mixed-methods study [35, 54–59].
One study took place in Canada [43], while the other 23
studies took place in the United States of America (USA).
The number of participants ranged from four [38] to 4215
[46]. Twenty studies involved medical students only [34,
35, 38–42, 44–46, 48, 49, 51, 52, 54–59], nine of which
evaluated a single year cohort of students rather than a
mixed cohort between years one through four of their
medical program [38, 40, 42, 52, 55–59]. Two studies
involved medical students and medical registrars [45, 47],
and two also included nutrition students [43, 47]. Only
one of the studies did not include a collaborative cooking
session [41] and 18 included both didactic and collaborative cooking sessions [34, 38–40, 42–48, 51, 54–59]. A
variety of other delivery methods were used amongst the
studies including: case-based learning in groups (n= 12)
[38–40, 43–47, 53, 56, 57, 59]; pre-course preparations
in the form of pre-readings, videos, and assignments
(n= 15) [34, 35, 38–40, 42, 44–48, 55–57, 59]; pre-session
quizzes (n = 7) [34, 38, 43, 48, 56, 57, 59] and after-class
assignments and homework (n= 9) [38–40, 42, 48, 55–57,
59].
Twelve studies reported the study population demographics, with participants from varying ethnicities and
nutritional backgrounds [34, 44–46, 48–52, 56–58]. The
recruitment process in the studies typically involved an
open elective application (n= 6) [42, 49, 50, 55, 56, 59],
or voluntary enrolment into the course (n= 8) [38, 39, 43,
44, 48, 51, 52, 54].
All but three studies [41, 47, 53] had an underpinning objective of using culinary medicine approaches
to improve medical students’ nutrition knowledge and
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counseling in a clinical environment to support chronic
disease prevention and management (n= 21) [34, 35,
38–40, 42–46, 48–52, 54–59]. Studies assessed medical
students’ culinary skills (n= 4) [52, 54, 56, 59], nutrition
attitudes (n= 12) [34, 35, 39, 44, 48, 50, 52, 54, 56–59],
and provision of nutrition counseling to patients (n= 10)
[35, 39, 44, 50–52, 55–58]. Studies also assessed student collaboration amongst other populations, such
as people in the community (n = 4) [38, 44, 56, 57] and
other healthcare professionals, including allied health
and practicing physicians (n= 10) [39, 40, 43, 47, 50,
53–57]. Nine studies made direct comparisons between
practical nutrition education in the form of a culinary
medicine program against traditional nutritional education in the form of solely didactic teaching [39, 40, 44–48,
51, 54].
Fifteen studies reported statistically significant
improvements in outcomes and were therefore considered as effective [34, 44–50, 52, 54–59]. Students’
improvement in nutritional attitudes were reported in
pre- and post-course surveys, nine of which achieved
statistically significant improvements [34, 44, 48, 52, 54,
56, 59]; four identified statistically significant improvement in culinary skills [52, 54, 56, 59], and 10 identified
changes in competency providing nutritional counseling
[35, 39, 44, 48, 50, 52, 55–58], eight of which were statistically significant [44, 48, 50, 52, 55–58]. Pre- and postcourse surveys from 11 of the included studies identified
changes in personal health behaviors [34, 35, 39, 44, 49,
50, 52, 54, 56, 57, 59] and two studies reported student
improvements in their ability to identify food by visual
inspection [54, 57]. Eleven of the 24 studies failed to
mention any negative or non-significant outcomes within
their results [35, 38, 39, 41–43, 46–48, 54, 59].
Five studies utilised interventions that were adopted by
multiple faculties [34, 44–46, 52]. The interventions were
implemented within a number of different settings. The
most common settings were teaching kitchens (n = 13)
[34, 42–48, 52, 54, 56, 57, 59], community kitchens (n = 8)
[38, 41, 42, 44, 50, 53, 56, 57] and off-site kitchens (n= 10)
[35, 38–40, 44, 46, 50, 51, 55, 58]. Only eight studies
explicitly stated that the interventions met or exceeded
the recommendation that US medical education include
25 h in nutrition education [34, 42, 45–48, 53, 59].
The curriculum offered to students in each study varied
by session layout, duration, type of instructor/instructors, and whether courses were offered as an elective
(n = 21) [34, 35, 38, 39, 41–52, 54–57, 59] or non-elective
course (n= 3) [40, 53, 58]. Half of the interventions were
based on an established program, CHOP from Tulane
University (n= 6) [34, 38, 44–47], and Health Meets Food
(n= 1) [52]. Others used an original program (n = 14)
[39–43, 49–51, 53–58] or a modified version of a known
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curriculum (n = 3) [35, 48, 59] Seven studies reported
modifications in their curriculum between cohorts with
all changes made to address student feedback [40–42,
53, 55–57]. Thirteen studies had chef instructors [38, 39,
43, 45, 47, 48, 51, 53–57, 59], nine studies included physicians as instructors [39, 46–48, 50, 52, 53, 55, 57]; six
studies included instructors from the school of medicine
faculty [38–43, 46–48, 53, 56, 58, 59], and nine studies
from the school of nutrition faculty [39, 41, 43, 45–47,
51, 53, 55]; five studies involved instruction from hospital
dietitians [47, 50, 52, 54, 57]; and four studies included
medical students teaching peers [42, 43, 54, 57]. Three
studies included a service component where medical
students taught and/or served members of the community [34, 40, 57]. Of all the included papers, two reported
observations from the facilitators on the programs themselves following completion of the course [38, 53].
None of the included papers explicitly reported the
complete cost of running these programs. In only one
paper, the cost of cooking materials, in addition to the
license for Tulane’s culinary medicine curriculum were
reported [38].
Quality appraisal

The mean CASP score was 9.56 out of a possible 20
points for qualitative studies (median = 10, range = 7–13)
and 4.13 out of a possible 24 (Median = 4, range = 0–7)
for cohort studies. The most frequent items that were not
achieved amongst the cohort studies included that the
authors did not identify all important confounding factors (9/15) [39, 48–53, 58, 59] and the cohort study was
not recruited in an acceptable way (7/15) [39, 45–47, 50,
53, 54] Amongst the cohort studies, it was also found
that the follow up of subjects was not sufficiently complete (6/15 studies) [39, 44–47, 54], with the most common reasons including unclear reporting or high attrition
rates of participants. Many of the cohort studies also
lacked an acceptable recruitment method (7/15 studies)
[39, 45–47, 50, 53, 54], with the most common reasons
including unclear reporting, lack of inclusion/exclusion
criteria and the reliance of convenience sampling biased
towards students with a ‘voluntary’ or ‘elective’ interest. Half of the studies failed to report attrition rates
(n = 12) [34, 38–40, 42–46, 53, 55, 59] and only two of
these studies reported reasons why the participants failed
to complete the course [52, 54].
The overall poorer quality of the qualitative studies was
related to the frequent absence of several CASP items in
the studies. The relationship between the researchers and
participants was poorly reported in all nine qualitative
studies, most frequently due to lack of reporting of any
such considerations in the methodology [35, 38, 40–43,
55–57]. In addition, all included papers displayed poor
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consideration of ethical issues, either due to failure to
mention any ethical considerations or having their ethical approval waived by the institution [56]. All included
papers also had an insufficiently rigorous analysis of
data, most commonly due to a lack of data presented and
analysis performed. The findings of the CASP quality
appraisal, with reasons for negative scoring per criterion,
are described in Tables 3 and 4.

Discussion
This study is one of the first reviews, along with Patel &
Kassam 2021 and Asher et al. 2022, to advance understanding of current opportunities and obstacles for culinary medicine within the context of medical, or other
health care professional education, by examining the
impact of culinary medicine in medical programs using a
systematic approach [4, 18]. In recent years, a clear interest in the use of culinary medicine as an education tool
has been demonstrated in the literature. Between the initial search conducted in June 2020, and a second identical
search conducted in April 2022, 11 new papers were published that sought to evaluate culinary medicine teaching as a viable option to teach, or support the teaching
of, nutrition in medical school [35, 41, 43, 48–53, 58, 59].
Many pilot and trial implementations indicate promising
efficacy towards improving medical students’ nutritional
knowledge, skills and attitudes [34, 44, 48, 52, 54, 56, 57,
59].
The majority of included studies were published in the
last half decade and achieved some statistically significant
outcomes that promote a hands-on method of nutritional
education over traditional didactic methods to educate
students to help combat chronic disease as future physicians. Current literature is in line with the growing interest in culinary medicine programs, citing its emergence
to the inadequacies of conventional education in combatting the rising burden of chronic disease in the healthcare
sector [6, 32]. This review demonstrates clear interest in
the use of hands-on culinary medicine initiatives, as an
educational tool and replacement for the standard curriculum of medical students. Given the relative recency
of the published research, this review provides incentive for medical educators to continue to innovate and
implement culinary medicine initiatives into medical
education. Papers published before 2020 generally reflect
poorer quality of studies, large ranges in sample size
with varied results, and choice of study designs (mainly
qualitative, pilot-studies). In more recent publications,
the pilot programs have demonstrated greater quality
and have mostly reported quantitative data with a case
study design, or a mixed methods study design, allowing for both quantitative assessment of student improvement pre- and post- intervention, as well as qualitative

Tan et al. BMC Medical Education

(2022) 22:441

Page 17 of 24

Table 3 Qualitative study appraisal
Criterion

Dreibelbis
& George,
2017

Ring et al.,
2019

Pang et al.,
2019

Hennrikus
et al., 2020

Rothman
et al., 2020

Lieffers
et al., 2021

Poulton &
Antono,
2021

Hashimi
et al., 2020

Kaye et al.,
2018

Was there a
clear statement of the
aims of the
research?

Yes

Yes

Yes

Yes

No a

Yes

No a

Yes

Yes

Is a
Can’t Tell b
qualitative
methodology
appropriate?

No c/d

Yes

Can’t Tell b

Yes

Yes

Yes

Yes

Yes

Worth Continuing?

Yes

No c/d

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Was the
research
design
appropriate to
address the
aims of the
research?

No a

No c/d

Yes

Yes

No e

No a

Can’t Tell a

No c/f

Yes

No d

No c

Yes

Yes

No a

Can’t Tell a

No a/d

Yes

Was the
No a
recruitment
strategy
appropriate
to the aims of
the research?
Was the data
collected in
a way that
addressed
the research
issue?

Can’t Tell a/b

Yes

Yes

Can’t Tell b

No g

Can’t Tell a

Yes

Can’t Tell c

Yes

Has the
relationship
between
researcher
and participants been
adequately
considered?

No a/f

No a

No a

No a

No a

No a

Can’t Tell a

Can’t Tell a

No a

Have ethical
issues been
taken into
consideration?

Can’t Tell a

No a

No a

No a

No a

Can’t Tell a

Can’t Tell a

No f/a

Yes

Was the
data analysis
sufficiently
rigorous?

No a/b/f/g

No

No b/f

No b/f

Can’t Tell g

No g

Can’t Tell f

No f/a

No f

Is there a
clear statement of
findings?

No g

Yes

No f

Yes

Yes

No g

No f/g

Yes

No a

Uncertainty
Score

13

12

10

8

11

7

9

10

6

Reasons: aNot reported, bSelection bias/Convenience sampling/Elective course, cPoorly designed surveys, dInadequate controlling for multiple confounders, eHigh
attrition rate, fNot performed, gPoor overall quality of study, hLow sample size
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Table 4 Cohort study appraisal
Criterion

Monlezun
et al., 2015

Jaroudi et al.,
2018

Monlezun
et al., 2018

Lawrence
et al., 2019

Hauser et al.,
2019

Patnaik et al.,
2020

Razavi et al.,
2020

Did the study
address a
clearly focused
issue?

Yes

Yes a

Yes

Yes

Yes

Yes

Yes

Was the cohort
recruited in
an acceptable
way?

Yes

Can’t Tell b

Yes

Can’t Tell a

Can’t Tell a

Can’t Tell b

Can’t Tell b

Worth Continu- Yes
ing?

Yes

Yes

Yes

Yes

Yes

Yes

Was the exposure accurately
measured to
minimise bias?

Yes

Yes

Yes

Yes

Yes

Can’t Tell b

Can’t Tell b

Was the
Yes
outcome accurately measured
to minimise
bias?

Yes

Yes

Yes

Can’t Tell a

Can’t Tell b

Can’t Tell c

Have the
authors identified all important confounding factors?

Yes

Yes

Yes

Can’t Tell a

Yes

Yes

Have they taken Yes
account of the
confounding
factors in the
design and/or
analysis?

Can’t Tell d

Yes

Can’t Tell c/e

Can’t Tell a

Yes

Yes

Was the follow
up of subjects
complete
enough?

Yes

No

Can’t Tell a

No

Can’t Tell a

Can’t Tell f

Can’t Tell f

Was the follow
up of subjects
long enough?

Yes

Can’t Tell a

Can’t Tell a

Can’t Tell a

Yes

Can’t Tell f

Can’t Tell f

Do you believe
the results?

Yes

Yes

Yes

Yes

Can’t Tell g/h

Yes

Yes

Can the results
be applied to
the local population?

Yes

No h/g

Yes

No h/g

Can’t Tell g/h

Yes

Yes

Do the results
of this study
fit with other
available evidence?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Uncertainty
Score

0

7

2

7

7

5

5

Criterion

Magallanes
et al., 2021

Leggett et al.,
2021

Asano et al.,
2021

D’adamo
et al., 2021

Flynn et al.,
2019

Musick et al.,
2020

Kumra et al.,
2021

Vanderpool et al.,
2020

Did the study
address a
clearly focused
issue?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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Table 4 (continued)
Criterion

Monlezun
et al., 2015

Jaroudi et al.,
2018

Monlezun
et al., 2018

Lawrence
et al., 2019

Hauser et al.,
2019

Patnaik et al.,
2020

Razavi et al.,
2020

Was the cohort
recruited in
an acceptable
way?

Yes

Yes

Yes

Yes

Yes

Can’t Tell b

Can’t Tell b

Yes

Worth Continu- Yes
ing?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Was the exposure accurately
measured to
minimise bias?

Yes

Yes

Yes

Yes

Can’t Tell b

Yes

Yes

Can’t Tell a

Yes

Yes

Yes

Can’t Tell a

Yes

Yes

Can’t Tell a

Can’t Tell d

Can’t Tell a

No d

No f

No b/f

No b

Have they taken No a
account of the
confounding
factors in the
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data obtained in the form of free-form evaluation from
participants after the completion of the intervention [35,
48–53, 58, 59].
All included papers in this review were published in
North America, which may suggest that the increasing
interest in culinary medicine appears limited in geographical footprint. However, this focus on North America highlights an opportunity for broader international

involvement to legitimise the culinary medicine curriculum as a relevant approach for nutrition training in
medical education. It also brings to light the important
consideration of cultural relevancy and potential need for
modification when international protocols eventuate.
Eighteen of the culinary medicine programs included
in our review had a didactic component, with 14 programs utilising pre-coursework and 12 programs also
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utilising a case-based group learning format in addition
to the hands-on component. Problem based learning,
lecture sessions (live or recorded), and pre- coursework
are commonplace methods of delivery in medical school
curricula and have been proven as an effective means for
educating medical students [60, 61]. Hence, it seems reasonable that these delivery methods would be adequate
for delivery of culinary medicine teaching in combination with hands-on kitchen sessions, providing further
merit to the feasibility and implementation of hands-on
culinary medicine programs. However, there were also
several variations both in the delivery method (i.e., presession quizzes, homework, community involvement,
multidisciplinary faculty), setting (i.e., faculty resources,
community resources), and aspects of culinary medicine
taught (knowledge, skills, attitudes). These variations in
culinary medicine programs have been well documented
in the literature, leading to a myriad of considerations
necessary to planning an effective intervention [14].
Given that the few studies which acquired data across
multiple universities as part of their curriculum [34, 44,
45, 55] all sourced their curriculum from Tulane University’s Cooking for Health Optimization with Patients
(CHOP) curriculum, there is an evident scarcity of a
globally accepted standardised curricula. This further
exemplifies the need to provide clear objectives to guide
future interventional studies and for medical schools
interested in utilising culinary medicine to integrate the
key principles adopted by schools, with established curricula, such as those from Tulane University [19].
None of the included studies reported the total cost
of running the program or performed any cost analysis.
Only one study reported the costs of cooking materials,
and license for Tulane’s culinary medicine curriculum
[38]. While previous studies have attempted to address
this gap in the literature by directly inviting program
directors to comment on program costs/funding among
other aspects, the majority of directors elected to provide approximate round figures without further cost
breakdown, or simply elect to classify program cost as
confidential [7]. Regardless of cost–benefit or cost-effectiveness analyses, lack of reporting for simple expenditures in most interventions makes it challenging to assess
whether culinary medicine initiatives can be integrated
into existing medical programs as the costs associated
with personnel, facilities and equipment/consumables
may vary significantly between programs and location.
While this is likely due to most studies being pilot studies,
a medical qualification is already among the most expensive university programs available to students worldwide,
and costs continue to increase at the expense of accessibility [5]. Given the scarcity of outcome data and the
intrinsic difficulty in comparing learning outcomes in

Page 20 of 24

the context of future benefit to patients combined with
the ethical and epistemological difficulty in performing a
cost benefit/effectiveness analysis in the setting of medical education, it is recommended that at minimum future
studies provide data relating to the monetary costs;
allowing the possibility of cost–benefit meta-analyses to
be performed once higher quality data related to outcomes are published [5].
In studies which assessed students’ nutrition competencies, significant improvements were reported when
compared to traditional teaching methods. The key difference was that culinary medicine curricula offers handson practical components and case-based learning as
shown in Table 1. These practical culinary components
are analogous to lab-based experiential learning, allowing
students to apply theoretical knowledge to simulate realworld patient cases and to “learn by doing”,—an effective
method for clinical knowledge translation [62, 63]. Other
possible reasons for the improved competency outcomes
arise from multidisciplinary faculty and community service components that together helped to increase students’
understanding in applying practical nutrition and dietary
advice in a community context [64]. Given that physicians
play a key role in advising patients in nutrition, enhanced
nutrition counseling skills will be effective for improving
long term health outcomes for patients struggling with
diet, weight loss, diabetes, and other chronic health problems [65]. If increased nutrition counseling competencies
gained through culinary medicine programs can be maintained into vocational practice, future doctors will be better equipped to address the incoming burden that chronic
diseases poses for healthcare systems [66].
While it is promising that increased confidence in culinary skills and nutrition knowledge were demonstrated
through participation in culinary medicine programs,
none of the included studies sought longer-term followup with participants, limiting current understanding
of the enduring effects of these interventions. This is an
important consideration. Four out of 9 of the qualitative
studies included in this review had cross-sectional methodologies, which under the Levels of Evidence Framework,
form the lowest level evidence in establishing causation,
but provide a basis for future study designs to incorporate stronger forms of evidence [67]. Since the ultimate
objective for culinary medicine programs is, positive
clinical practice outcomes, it would be ideal for future
studies to provide more robust evidence when investigating the impact of nutritional competencies gained within
a culinary medicine program correlating or translating
to better nutrition counseling in practice. Longitudinal
studies would be required that track participants postgraduation and involve suitable controls for comparison,
which could be a challenging aspect of study design.
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The findings of surveys on students’ attitudes towards
nutrition counseling showed mixed results. Two studies identified negative findings, which while initially
surprising, were partially explained by examining the
recruitment methods used. In Pang et al. (2019) suitable participants were assessed by application essays,
allowing course conveners to select participants based
on perceived interest, resulting in potential selection
bias. Furthermore, the majority of studies reviewed were
electives. Together, these two factors indicate strong
selection bias, that of course conveyors selections and
participants’ personal inclinations, and resulted in high
positive pre-course scores on attitudes towards nutrition
and nutrition counseling and statistically non-significant
results. These negative findings when analysed in tandem
with post-course improvements in nutrition counseling
competencies suggest that students’ individual attitudes
towards nutrition is not the largest factor contributing to
their lack of nutritional knowledge to effectively counsel
patients about diet. Nonetheless, future primary studies
assessing culinary medicine programs should attempt to
mitigate inherent selection bias and confounding results.
Mitigation could potentially be achieved by implementing culinary medicine as a non-selective component with
randomised participants and consequent non-participants as controls.
Strengths and limitations of this review

The included papers in this study were collated from
multiple databases through keyword search strings to
yield results relevant to the research question, which has
the potential be too narrow in scope. Screening of 2289
relevant papers was performed manually through Covidence after establishing 98% interrater reliability for an
initial 50 results. Whilst interrater reliability was high,
the potential for exclusion of relevant papers for final
review does exist to some extent. Given that culinary
medicine is a relatively recent development in the context of medical pedagogy, all the primary research findings were the results from pilots and on-going trials with
limited longitudinal data and differing methodologies.
Despite the best efforts to make data comparable by overlaying a systematic approach on qualifying studies, interpretation of results necessarily requires extrapolation to
draw relevant pedagogical and clinical conclusions. These
subjective effects were mitigated, in-part, by citing peerreviewed papers that supported our analysis. Another
consequence of disparate measurement methods
between existing studies is the inability to apply quantitative statistical methods in a meaningful manner, such
as regression analysis and heterogenicity calculations.
Specific challenges to overcome this limitation include
accounting for duplicity of results for papers involved in a
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same trial and determining which outcome performance
measures to use. Moreover, publication biases could
obfuscate true effects of culinary medicine interventions
if significant results are published more often than nonsignificant findings. Furthermore, as many of the results
in these trials are likely to have an impact on the continued institutional support of these pilot programs, there is
a risk of confirmation biases from investigators. Although
study quality was not used to exclude papers used for our
review, we have modified the CASP protocol to obtain a
numerical rank of study quality (Tables 3 and 4). Several
steps within the CASP protocol requires assessors’ judgement to determine if a criterion has been met and this
process is inherently subjective and may vary between
individuals.
While our search was performed in English, which is
inherently biased towards the selection of papers produced in Anglophone countries or papers with English
translations embedded, we recognise that there may be
relevant papers in other languages that have been unintentionally excluded. Tangential to this issue is the unintended isolation of papers reviewed to only the United
States of America and Canada, which raises the question
of generalisability of our findings towards medical teaching institutions in other countries.
Despite these limitations, this is one of the first scoping
reviews of the literature on culinary medicine programs
that detail existing culinary medicine program components, methods and results. Through our analysis, future
investigations will be able to rely on a consolidated paper
to determine appropriate study designs, types of data collection and analytical methodologies.

Conclusions
This paper identified a small but notable body of literature describing culinary medicine programs that
have been implemented in medical schools and analysed their findings. Our results indicate that culinary
medicine programs are a good initiative to pursue
and can be delivered in a hands-on way that provides
potential future clinical benefits for students and
patients. Culinary medicine programs appear to be a
feasible replacement for traditional didactic nutrition
education and may be more effective than traditional
didactic methods at improving student competency.
Yet, despite growing interest in establishing culinary
medicine curricula and positive pilot and trial data,
there is still a lack of strong evidence to claim that
culinary medicine programs are superior to traditional nutrition education in medical school. A lack of
standardization between culinary medicine pilot studies further hinders comparability and the ability to
extrapolate benefits.
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While more research is needed to determine the
viability of culinary medicine programs in medical
education, the argument for implementation can be
improved if future culinary medicine studies obtain
stronger evidence and maintain consistent objectives
and methodologies as established in current literature.
Namely, maintaining consistency with competency
scales, teaching staff mix, delivery methods and qualitative analytical methods. Future studies should also
aim to report on program cost and provide long term
follow up of participants.
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