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Abstract

A novel culinary medicine elective focused on prevention and planetary
health addresses gaps in nutritional counseling competencies among
future physicians. A pre-post survey was conducted among 36 preclin-
ical medical students to determine whether the elective, which is based
on the food-based dietary guidelines of the German Nutrition Society,
fulfills this goal. The study assessed differences in self-reporting coun-
seling competencies, attitudes toward interprofessional collaboration,
intentions to pursue continuing education in nutritional medicine, and
the contribution of the course’s didactic elements to learning outcomes.
The results show a significant increase in counseling competencies and
intentions to pursue continuing education. Interprofessional collabora-
tion with nutrition professionals was rated as highly relevant both before
and after course participation. Practical didactic elements were perceived
as more relevant to learning outcomes than primarily theoretical ones.
Widespread integration of the new culinary medicine elective into med-
ical curricula may help improve education in nutritional medicine and
achieve long-term prevention and sustainability goals.
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Introduction

An unhealthy diet is one of the leading risk
factors worldwide for noncommunicable dis-
eases such as cardiovascular diseases, type 2
diabetes, and cancer [1]. In Germany, 14% of
all deaths are attributable to unhealthy diets
[2]. Furthermore, dietary patterns that in-
crease disease risk are often characterized by
higher consumption of foods whose produc-
tion negatively impacts planetary health [3].
Optimizing the diet of the German population
in line with the food-based dietary guidelines
(FBDGs) of the German Nutrition Society
(DGE) could reduce the disease burden by up
to 4.37 million disability-adjusted life years
(DALYs) per year — that is, years of life lost
due to illness or premature death. In addition,
diet-related greenhouse gas emissions could be
reduced by about 45% and land use by ap-
proximately 50% [4].

Physicians are often the first point of contact
for health-related concerns and could there-
fore initiate preventive and therapeutic nutri-
tion interventions for their patients at an early
stage. However, the role of diet in numerous
clinical conditions remains inadequately ad-
dressed in medical curricula [5].

As a result, nutrition counseling
by physicians in Germany re-
mains insufficient [6].

To address this gap in medical education and
harness the substantial potential of nutrition
in the prevention of numerous diseases, a cu-
linary medicine (CM) elective for the preclin-
ical phase of medical studies was developed
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and piloted at the University Medical Center
Gottingen (UMG). Titled “Culinary Medicine —
Prevention and Planetary Health” (CM-PPH),
the elective focuses on health promoting diets
based on the FBDGs of the DGE. These guide-
lines are intended for healthy adults aged 18
to 65 and may help prevent or delay the onset
of diet-related diseases while respecting plan-
etary boundaries [4]. The development, pilot-
ing, and evaluation of CM-PPH was conducted
by the Institute for Nutrition and Psychology
at the University of Gottingen/UMG in coop-
eration with Culinary Medicine Germany e. V.
and funded by the Rut- and Klaus-Bahlsen
Foundation.

CM-PPH is a thematic precursor to the CM
elective for the clinical phase of medical stud-
ies, which has been successfully implemented
and evaluated at UMG since 2020 [7]. The
latter addresses the specific dietary needs of
individuals with diet-related diseases that re-
quire dietary recommendations tailored to
their condition [8]. Accordingly, the clinical
CM elective is based on the Manual of Nutri-
tional Therapy in Patient Care (LEKuP) [9] and
enables students to acquire indication-specific
nutrition counseling competencies.

The CM teaching concept underlying both
electives promotes qualification in nutritional
medicine during medical education and con-
tinuing education, particularly with regard
to practical counseling competencies and rel-
evance to everyday life (¢ Figure 1). This is
achieved through the practical application of
theoretical knowledge in the teaching kitchen,
where students also practice collaboration
with nutrition professionals.

This article describes the CM-PPH course con-
cept. Based on the results of a scientific teach-
ing evaluation, it also examines the potential
of CM-PPH to integrate health-promoting and
preventative nutrition counseling into patient
consultations and interprofessional collabora-
tion in ways that are connected to and rele-
vant for everyday practice.

Course concept

As part of the development of CM-PPH, the-
ory-based learning objectives were developed
by an expert panel and translated into 20
core topics (¢ Table 1). These core topics are
primarily based on the FBDGs of the DGE to
promote understanding of the evidence-based
design and practical application of a balanced,
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Fig. 1: The culinary medicine teaching concept within nutritional
medicine education and continuing education (authors’ own
illustration)

DGE: German Nutrition Society; DGEM: German Society for Nutritional
Medicine

preventive diet for individuals who are (still) healthy, while re-
specting planetary boundaries [8]. In addition, topic selection was
based on the latest version of the National Competence-Based
Learning Objectives Catalog for Medicine 2.0 (NKLM 2.0) [10],
which also calls for health competencies in the context of a pre-
ventive and environmentally conscious lifestyle.

Each CM-PPH course consists of a digital introductory session, a
phase of self-directed learning of individually varying duration,
28 contact hours (= 21 clock hours) of face-to-face instruction,
and a digital debrief session (¢ Figure 2).

During the introductory session, the pre-survey (t;) is admin-
istered and information on the course structure and assessment
requirements is provided. During the phase of self-directed
learning, and in accordance with the inverted classroom model?,

Dietary recommendations for
carbohydrates

Proteins: plant-based/animal-based
Oils and fats

Whole grains vs. refined flour products Fruits and vegetables
CO, footprint of various foods Fluid requirements

Food enjoyment, dining culture, and
social health

(Highly) processed foods Vegan diets
Prebiotics and probiotics
Legumes and nuts
Nutritional information and ingredient list
Tab. 1: Overview of the 20 core topics of CM-PPH by course day

CM-PPH: Culinary Medicine — Prevention and Planetary Health;
PUFA: polyunsaturated fatty acid

! In the inverted classroom model (also known as flipped classroom), the instructio-
nal components of the course are shifted to self-directed learning phases, while class
time is dedicated to active engagement with the learning content [23].
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students prepare a short presentation with an accompanying
handout on one of the 20 core topics. In addition, they select a
recipe that practically illustrates the content of their presenta-
tion and adapt it to a standardized recipe template. For this phase
of the course, students have access to introductory instructional
videos explaining the scientific basis of the FBDGs of the DGE, as
well as topic-specific literature compiled by an expert panel. The
four face-to-face sessions each consist of a two-hour theory
session and a three-hour session in the teaching kitchen. Dur-
ing the theory session, and based on the peer-assisted learning
approach?, five students present their short presentations using
their handouts and introduce their selected recipe. In addition, on
the second, third, and fourth course day, an interactive review
quiz covering the content of the previous session is conducted in
small groups. In the subsequent teaching kitchen session, the five
presenting students take on the role of experts at their cooking
stations, each assigned to a specific category of dish (soup, salad,
main course, dessert, pastry). Supported by three to four fellow
students, they prepare the featured topic-specific recipe and cal-
culate its carbon footprint using the KlimaTeller app [11]. The
students add the results, together with a photo of the prepared
dish, to the recipe card. During the group tasting, they discuss
the recipes in terms of taste, preparation, nutritional value, carbon
footprint, and suitability for the corresponding core topic.

The debrief session is primarily intended to address university-
specific formalities and to conduct the post-survey (ts).

The graded course assessment consists of a short presentation and
accompanying handout, as well as a completed recipe card. All
handouts and recipe cards are made available to students after the
course in the form of a digital cookbook. CM-PPH is offered in a
block format, both with weekly intervals between face-to-face
sessions and over four consecutive days.

Research question

To determine the potential of the new CM-PPH elective to improve
training in nutritional medicine during medical school, the fol-
lowing research questions were formulated:

p 2" 4
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Fig. 2: Structure of the intervention and course schedule, including
the individual didactic elements (authors’ own illustration)
t; = time point of the pre-survey (pre); t, = time point of the post-survey
(post)
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1. How does course participation affect stu-
dents’ self-assessed counseling compe-
tencies regarding preventative and sus-
tainable nutrition for future patients?

2. How does course participation influence
students’ intentions to pursue continu-
ing education in the field of nutritional
medicine?

3. How does course participation affect stu-
dents’ attitudes toward interprofes-
sional collaboration with nutrition pro-
fessionals?

4. How do students evaluate the contribu-
tion of the individual didactic elements
of the course concept to their learning
outcomes following course participation?

Methodology

Study design and implementation

The present study uses a pre-post design. To
this end, all participating medical students
complete the regular scientific teaching eval-
uation during the digital introductory session
and again after completion of the course dur-
ing the digital debrief session. Data are col-
lected using LimeSurvey. Before completing
the survey, all participants agree to the pri-
vacy policy regarding the voluntary nature of
participation, the use of personal data (student
ID) for data matching, and the anonymization
procedure prior to analysis. The Ethics Com-
mittee of the UMG approved the analysis and
publication of anonymized course evaluation
data under application number 25/9/22.

The pilot sample analyzed here comprised
of 36 preclinical medical students at UMG
who self-enrolled in one of the two CM-PPH
courses offered during the 2024 summer se-
mester via the university portal Stud.IP and
completed the course in its entirety. The two
pilot courses took place between May and Au-
gust 2024; one was conducted weekly with
20 participants, and the other over four con-
secutive days with 16 participants.

2 Peer-Assisted Learning (PAL) describes learning formats in
which students teach content to one another (peer teach-
ing) and learn from one another (peer learning), while the
instructor primarily structures and facilitates the process
[24].
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The survey instrument

The pre- and post-survey questionnaires were
identical in structure and content, except for
an additional feedback section in the post-sur-
vey.

Participants’ self-assessed counseling com-
petencies were measured using a set of ques-
tions derived from a survey instrument devel-
oped by Razavi et al. [12]. Students were asked
to indicate, on a 5-point Likert scale ranging
from 1 (“strongly disagree”) to 5 (“strongly
agree”), how confident they felt in advising
their future patients on 18 different nutri-
tion-related topics covered in CM-PPH.
Attitudes toward interprofessional col-
laboration were assessed using a four-item
question set. Using the 5-point Likert scale
described above, students rated their level of
agreement with the statements that (1) phy-
sicians should collaborate more closely with
nutrition professionals, (2) nutrition profes-
sionals are highly relevant to the healthcare
system, (3) as future physicians, students
depend on the support of nutrition profes-
sionals, and (4) they intend to collaborate
regularly with nutrition professionals in their
future careers.

To assess intentions to pursue continuing
education in nutritional medicine, stu-
dents were asked whether they planned to
pursue continuing education in nutritional
medicine in the future, with response options
of “yes”, “no” or “I am not sure”.

The contribution of the following six didac-
tic elements to learning outcomes was as-
sessed in the post-survey, also using a 5-point
Likert scale: introductory instructional vid-
eos, review quizzes, preparation of short pre-
sentations and handouts, development of rec-
ipe cards, hands-on cooking, and discussions
during the practical course session.

Data Analysis

In a two-step process conducted by different
individuals, students’ responses from the pre-
and post-survey were matched for the pre-post
comparison and subsequently anonymized.
Statistical analyses were performed using
IBM SPSS Statistics Version 29.0.2.0. Descrip-
tive methods, including frequency counts (n),
means (X), mean differences (AX) and standard
deviations (SD), were used to analyze data dis-
tribution and consistency. Paired t-tests were
used to examine significant differences between
pre- and post-survey responses. Changes in in-
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tentions to pursue continuing education were assessed using the
Bowker test. Effect sizes were calculated using Cohen’s d (d). A
significance level of < 0.05 was used for all statistical analyses.

Results

Study population

92% (n = 33) of the 36 participants were female. Participants
were in either the second (89%) or third (11%) preclinical semester
of medical school. The mean age of respondents was 22 (= 3.1)
years.

Self-assessment of counseling competencies

Compared to baseline results, there was a significant improve-
ment in students’ self-assessed counseling competencies across all
surveyed topics after course participation, with consistently large
effect sizes (d > 0.8) (¢ Figure 3). Across all topics, post-survey
results also showed significantly smaller standard deviations of
the mean scores, suggesting a more homogeneous assessment of
counseling competencies following course participation.

The overall score improved by more than one scale interval (AXx =
1.05, p < 0.001), shifting from a tendency toward “neither agree
nor disagree” (X = 3.23; SDy; = 0.80) to clear agreement above
“agree” (Xn = 4.28; SD, = 0.42).

In all five topics for which students reported particularly low
counseling competencies prior to course participation (X; < 2.9),
a significant increase of more than one scale interval (AX > 1) was
observed. This may be attributed, in part, to the greater poten-
tial for improvement associated with low baseline values. At the
same time, participation in CM-PPH appears to help compensate
for particularly limited counseling competencies among students.

Intention to pursue continuing education in
nutritional medicine

The pre-post comparison revealed significant changes in students’
intentions to pursue continuing education in the field of nutri-
tional medicine (p = 0.004) (¢ Figure 4). Before course participa-
tion, half of the students stated that they were unsure whether
they wanted to pursue continuing education. After course partic-
ipation, the proportion of students planning to pursue continuing
education nearly doubled to 81%, while the proportion of unde-
cided students decreased significantly. The proportion of students
who rejected continuing education remained almost unchanged
at a low level.

These findings suggest that course participation increased many
students’ interest in nutritional medicine and transformed uncer-
tainty regarding continuing education in this field into clear inten-
tion. An initially negative attitude toward continuing education
did not appear to be influenced by course participation.
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Attitudes toward interprofessional collaboration

The pre-survey already revealed a high level of agreement among
participants with all statements regarding the relevance of inter-
professional collaboration between physicians and nutrition pro-
fessionals (X > 4) (¢ Table 2). After course participation, agree-
ment with all statements increased modestly, although only the
improvement in the overall score (Ax = 0.19, p = 0.013) and
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Fig. 3: Comparison of mean scores (t; vs. t;) for medical students’
self-assessed counseling competencies across 18 topics in the
field of preventive nutritional medicine
t; = time point of the pre-survey; t, = time point of the post-survey
Significant differences are marked with an asterisk (*).

x: mean; AX: mean difference; d: Cohen’s d
SD: standard deviation
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agreement with the statement that (1) phy-
sicians should collaborate more closely with
nutrition professionals (AXx = 0.28, p = 0.010)
reached significance. It was also notable that
the standard deviation of agreement scores
across all statements decreased after course
participation, suggesting more consistent
agreement following the intervention.

Contribution of individual didactic
elements to learning outcomes

On average, students rated all six assessed di-
dactic elements of the course concept positively
(X, > 3) (* Figure 5). Students attributed the
greatest contribution to learning outcomes to
the hands-on training in the teaching kitchen
(hands-on cooking, X, = 4.69; discussions
during the practical course session, X, = 4.53)
(* Figure 2), as well as the preparation of short
presentations and handouts (X, = 4.67). The
introductory instructional videos showed
the greatest variability in rating (SD = 1.09)
(X = 3.28).

Pre-survey (ty) Post-survey (t,)

el

I'am not
Yes == No
sure

Fig. 4: Medical students’ intention to pursue con-
tinuing education in nutritional medicine
in the future before and after course partic-
ipation
n = 36, absolute frequency and percentage dis-
tribution of the given response categories with a
single-answer option

Overall, students rated the contribution of the
practical course elements (hands-on cooking,
preparation of short presentations and hand-
outs, discussions during the practical course
session, development of recipe cards) as more
relevant to their learning outcomes than
the contribution of the primarily theoretical
course elements (introductory instructional
videos, review quizzes).
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(1) Physicians should collaborate more closely with nutrition professionals  4.39 (0.64) 4.67 (0.54) 0.28* 0.62
(2) Nutrition professionals are highly relevant to the healthcare system 4.11(0.89) 4.31(0.82) 0.20 0.89

(3) Physicians depend on the support of nutrition professionals 4.22(0.83) 4.33(0.76) 0.11 0.71

(4) In my future career, | would like to collaborate regularly with nutri- 4.31 (0.79) 4.50(0.70) 0.19 0.71
tion professionals

Overall score 4.26 (0.60) 4.45(0.57) 0.19* 0.45

Tab. 2: Comparison of mean scores of medical students’ attitudes toward interprofessional collaboration with nutrition
professionals
Response scale: 1 = strongly disagree; 5 = strongly agree
Significant differences are marked with an asterisk (*).
X: mean; Ax: mean difference; d: Cohen’s d

Discussion Equipping physicians with the ability to provide
both preventative and indication-based curative nu-

The pilot results demonstrate the potential of trition counseling is an important step toward re-

CM-PPH to enhance physicians’ qualifications ducing the incidence of diet-related diseases and

in nutritional medicine with regard to pre- optimizing the treatment of affected individuals.

vention and planetary health. This is particu-

larly relevant given the rising prevalence of Accordingly, the NKLM 2.0 requires the acquisition of numerous
diet-related diseases. For decades, research has competencies in nutritional medicine, including both preventative
demonstrated the benefits of nutritional inter-  (e.g., “explaining the basics of a healthy and balance diet [...]”,
ventions not only for the health outcomes of  “the 10 guidelines for a wholesome diet”?) and clinical compe-
affected individuals, but also for reducing hos-  tencies (e.g., nutritional interventions for malnutrition, obesity,

pital stays and treatment duration, thereby
generating cost-savings within the healthcare
system [13-15]. The preventative approach
of the new CM elective extends beyond indi-
cation-based therapy by addressing nutrition
before the onset of disease. Consequently, an
even greater benefit for society and the health-
care system may be assumed.

and diabetes mellitus) [10]. These competencies can be acquired
through the synergistic combination of the new preclinical CM
elective (CM-PPH) and the already established clinical CM elective
at medical schools. At the same time, CM-PPH takes into account

3 Prior to its update in March 2024, the title of the DGE’'s FBDGs was “10 guidelines
for a wholesome diet” [25].

S %, (SD)
Hands-on cooking (teaching kitchen) i1| :9 | : ;6 : : : | 4.69 (0.52)
Preparation of short presentations and handouts ‘12 ‘ | ‘ ‘ 24‘ | 4.67 (0.48)
Discussions during pracitcal course session |2 | 2| ‘ 7 ‘ | ‘ 25 | 4.53 (0.85)
Development of recipe cards| 5 | ' 16 ' | 15 ‘ ‘ | 4.28 (0.70)
Review quizzes |6 | :9 | 7 | 14 | 3.81(1.14)
Introductory instructional videos 2| ‘8 | 7 | 16: | 3: | 3.28 (1.09)

L L L L L L L L L

T
0246 81012141618202224262830323436
Number of responses per scale interval

Neither
Strongly Disagree agree nor Agree Strongly
disagree (1) - (2) - disagree - (4) = agree
(3) (5)

Fig. 5: Absolute frequencies and mean values of medical students’ assessment of the contribution of six didactic course
elements to their own learning success after course participation (t;)
X: mean; SD: standard deviation
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the connection between human and planetary health in accord-
ance with the One Health concept. In doing so, it aligns with both
the recommendations of the Food and Agriculture Organization
(FAO) to consider planetary boundaries in the development of na-
tional dietary guidelines [16] and the requirements of the NKLM
2.0, which also mandate consideration of environmental aspects
[10].

The finding that the number of participants planning to pursue
continuing education in nutritional medicine nearly doubled after
course participation suggests that, in addition to supporting the
acquisition of competencies in nutritional medicine, CM-PPH may
also foster intrinsic motivation to further engage with this medical
field. It is particularly valuable that students who participate in
CM-PPH during the preclinical phase begin engaging with nutri-
tional medicine early in their training. This enables them to share
their subsequent course of study accordingly and enroll in addi-
tional elective modules, such as the CM elective offered during the
clinical phase. The benefits of early integration of CM courses into
medical curricula are also reflected in the findings of Brennan et al.:
students who completed a CM course during the preclinical phase
achieved significantly higher scores in self-assessed counseling com-
petencies than students who completed CM courses only during the
clinical phase of medical school [17].

The results of the pilot sample also show that par-
ticipating medical students considered interprofes-
sional collaboration with nutrition professionals to
be highly relevant for comprehensive nutrition coun-
seling of patients even before course participation.

The slight increase in agreement observed across all items follow-
ing course participation may be attributed to the already high
baseline values and the associated limited potential for improve-
ment. Nevertheless, the results underscore that CM-PPH promotes
an understanding that close interprofessional collaboration, in-
cluding the involvement of nutrition professionals and referral
to this professional group, is essential for high-quality nutrition
counseling.

This understanding is particularly important given
that physicians neither should nor can provide com-
prehensive nutrition counseling independently.

As the first point of contact for health-related concerns, however,
physicians have the important task of recognizing patients’ need
for nutrition counseling, providing initial guidance, and initiating
more in-depth counseling by nutrition professionals — ideally as
part of an interprofessional nutrition team. Given the increasing
complexity of nutrition-related health problems, CM-PPH may
make an important contribution to promoting holistic nutrition
care.

Of particular importance for the evaluation and further devel-
opment of the course concept were the students’ assessments of
the contribution of the various didactic elements of CM-PPH to
their learning outcomes. The practical elements received higher

030

ratings than the primarily theoretical ones,
with hands-on cooking during the teaching
kitchen sessions making the greatest contri-
bution to learning outcomes. These results
suggest that practice-oriented and engaging
teaching methods not only increase students’
interest in the subject matter but also facili-
tate the transfer of acquired knowledge into
future clinical practice. Hands-on cooking as
a central didactic element enables students
to translate theoretical content into practical
skills (¢ Figure 1). This fosters a deeper under-
standing and a sustained connection between
theory and practice. Previous research has
also demonstrated the potential of practical
teaching kitchen elements to improve medical
students’ nutrition counseling competencies
[18, 19, 12], as well as the superiority of CM
teaching concepts over knowledge transfer
alone or cooking demonstrations [20, 21]. The
results of this study underscore the need to
consistently incorporate practical application
and real-world relevance in the long-overdue
standardized integration and institutionaliza-
tion of nutritional medicine training within
medical curricula.

Limitations

The present study is subject to several limita-
tions. The sample size of 36 medical students
was relatively small. Future studies with
larger samples should validate these findings.
Furthermore, the post-survey was conducted
immediately after course participation. Con-
sequently, no conclusions can be drawn re-
garding the long-term sustainability of the
observed changes. The collection of follow-up
data would provide more robust insights in
this regard. The same applies to the assess-
ment of students’ intentions to pursue con-
tinuing education in the field of nutritional
medicine. In this context, it would be particu-
larly interesting to investigate how many stu-
dents ultimately pursue careers in nutritional
medicine or provide nutrition counseling to
patients, even outside a formal specialization
in nutritional medicine. Finally, the results re-
garding counseling competencies are based on
students’ self-assessments. However, this is a
common practice in scientific teaching evalu-
ations [22].
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Conclusion and Outlook

The role of nutrition in prevention and plan-
etary health remains insufficiently addressed
in medical school curricula and clinical prac-
tice. The results of this pilot study suggest
that the new CM elective for preclinical stud-
ies (CM-PPH) enables medical students to
counsel future patients on preventative and
sustainable nutrition and to appropriately in-
volve nutrition professionals in this process.
Furthermore, course participation appears to
increase the likelihood of pursuing continuing
education in nutritional medicine. By focusing
primarily on topics aligned with the FBDGs
of the DGE, CM-PPH successfully integrates
nutritional aspects of human and planetary
health while simultaneously fulfilling the
learning objectives and competencies required
by the NKLM 2.0. The teaching kitchen-based
CM concept applied in this study enables stu-
dents to translate complex nutritional med-
icine theory into practical, everyday dietary
recommendations for future patients. Com-
prehensive curricular implementation of
CM-PPH at other medical schools, ideally in
combination with the complementary clini-
cal CM elective, could advance the prevention
and treatment of diet-related diseases while
also addressing the planetary consequences
of dietary choices. Future research should in-
vestigate the long-term effects of the acquired
counseling competencies on subsequent med-
ical practice. Since the two CM electives alone
are insufficient to adequately cover the full
spectrum of nutritional medicine within the
medical curriculum, the development and im-
plementation of additional courses focusing
on nutritional medicine are necessary.
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