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Abstract
Nutrition plays a crucial role in human and planetary health, as prevailing nutritional patterns significantly 
contribute to the global non-communicable disease pandemic. Moreover, the global food system is inextricably 
linked to planetary health deterioration. The relevance of nutrition for individual and planetary health is 
insufficiently addressed in German medical schools. Here, we present a two-week course for medical students 
in the 8th semester at Charité - Universitätsmedizin Berlin on nutrition and fasting in the context of human and 
planetary health. The course was developed iteratively along the Kern cycle for medical curricula and underwent 
evaluation through a mixed-methods design spanning across two consecutive semesters. Assessment involved 
quantitative questionnaires and qualitative interviews. The main exploratory outcome was the overall module 
rating. Further outcomes encompassed in-depth evaluations of specific aspects, including content, teaching 
methods, instructor performance, and subjective experiential aspects. The conceptualisation resulted in a highly 
participative two-week course of 37.5 h. The main learning objectives aimed at the acquisition of technical 
competences and personal competencies in four areas: (1) the role of nutrition in health and disease; (2) the 
exploration of global food systems; (3) communication on subjects of nutrition; (4) culinary medicine. Various 
interactive didactic methodologies were used. 77.8% (n = 27) of the participants rated the course as very good 
or good. The conviction that nutrition influences health and disease increased over the course (Wilcoxon signed 
rank test, z = -2.82, p = 0.005, r = 0.57). In the qualitative interviews (n = 8) the course content, its didactical diversity 
and the positive group experience were appreciated. Our results indicate that it could be worthwhile to further 
incorporate nutrition curricula in medical education.
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Introduction
Nutrition fundamentally influences health and disease. In 
the past 50 years, a detrimental shift in dietary patterns 
has led to excessive food consumption with imbalanced 
nutrient profile, resulting in an escalating burden on 
population health, healthcare systems and environmental 
stability [1]. Factors related to poor diet were estimated 
to contribute to 11  million deaths worldwide in 2017 
[2]. In the past two decades, evidence suggesting causal 
relationships between diet and chronic diseases has been 
published [3], including cardiovascular disease, diabe-
tes mellitus type 2, mental health disorders and certain 
forms of cancer [4–7], which together account for 74% 
of deaths before age 70 worldwide [8]. Fasting as a spe-
cial nutritional intervention has also been shown to be a 
promising tool for prevention and therapy [9–13]. Thus, 
diet holds great potential for improving overall health, 
mitigating the strain on healthcare systems, and promot-
ing a healthier future for the planet.

Additionally, the prevailing global food system includ-
ing high amounts of animal-source foods significantly 
contributes to environmental degradation and acts as 
a major factor for climate change, creating one third of 
global anthropogenic greenhouse gas emissions, driving 
deforestation and biodiversity loss and leading to the pol-
lution of soil, air, and water [14–16]. Human wellbeing is 
inextricably tied to the wellbeing of the planet’s ecosys-
tems [17]. Promoting healthy and sustainable eating hab-
its within populations is therefore a decisive approach to 
improve human and planetary health [16, 18].

One operational strategy addressing this issue involves 
advocating for healthy eating practices through health-
care services. Physicians are generally highly trusted in 
the general population [19], but they need to possess 
adequate nutrition-related knowledge, motivational skills 
and competencies to support patients willing to change 
their diet.

Nevertheless, nutrition education is insufficiently cov-
ered in medical curricula globally. Namely, only 44% of 
international accreditation and curriculum guidelines 
include nutrition, as shown by a 2021 review. The authors 
concluded that consensus standards for the integration 
of nutrition in the curriculum may be necessary [20]. A 
systematic review of studies covering students’ nutrition 
knowledge found critical gaps in nutritional understand-
ing, irrespective of the country, setting or year of educa-
tion. The authors called for more support and training 
from the faculties in that regard [21]. A European sur-
vey of medical schools revealed that nutrition education 
averaged 23.7  h, Germany providing 11.3  h during the 

course of medical studies [22]. Medical students in the 
United Kingdom expressed that their nutrition educa-
tion was insufficient. Over 70% of 853 surveyed medical 
students revealed less than two hours of nutrition train-
ing during the course of their medical training [23]. In 
Germany, the federal representation of medical students 
released a position paper in 2021 stating that the aware-
ness of the connection between nutrition, environment 
and health is lacking in medical students. The paper 
further elaborates that integration of nutrition in medi-
cal education is insufficient [24]. Although nutrition has 
recently been integrated in voluntary modules within the 
National Competence-based Learning Objectives Cata-
logue (NKLM 2.0) [25], implementation in faculty teach-
ing is sporadic [26].

In response to this global challenge, an increasing num-
ber of nutrition curricula for medical students are being 
initiated lately. A scoping review of nutrition education 
interventions from 2023 included 23 interventions from 
around the world. The review focused on the effect of 
these interventions on students’ knowledge and confi-
dence to implement the learnings in their practice [27]. 
The Association for Nutrition lead the joint interprofes-
sional development of an undergraduate nutrition curric-
ulum for medical doctors in the UK [28]. A single online 
nutrition training significantly improved the knowl-
edge of 80 physician assistant students, their confidence 
in dietary counselling, and their belief in the potential 
of dietary changes to reverse chronic conditions, with 
knowledge gains sustained four weeks post-intervention 
[29]. Others developed a nutrition course for aspiring 
doctors using a culinary medicine approach [30]. Culi-
nary medicine combines evidence-based nutrition with 
cooking food, emphasising practical implementation of 
healthy meals, and considering the immediate reality of 
the patients [31]. In Germany, an extra-curricular online 
series of seven online lectures (10,5 h in total) on nutri-
tion, human and planetary health for medical students 
and physicians was initiated by students at the university 
of Cologne and launched in 2020 [32]. Nevertheless, a 
gap in nutrition training persists in German medical edu-
cation. To address this gap, a two-week elective course on 
nutrition and fasting for medical students at Charité – 
Universitätsmedizin Berlin was launched in 2022. Devel-
opment, implementation and evaluation processes are 
presented in this paper.

Keywords  Nutrition, Fasting, Planetary health, Medical education, Interdisciplinary teaching, Mixed-methods, 
Teaching evaluation, Curriculum enhancement
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Materials and methods
Framework, participants and learning objectives
This course was designed as a two-week programme 
at the end of the 8th semester of medical education at 
Charité - Universitätsmedizin Berlin, encompassing 
37.5 h over 10 days, for up to 20 participants. Date and 
duration of the course as well as the number of partici-
pants were dictated by the faculty. The course was part 
of a series of mandatory elective modules offered at the 
end of the semester for students from the 8th semester. 
In Germany, the duration of medical studies is typically 
12 semesters, comprising four semesters of preclinical 
and eight semesters of clinical studies. As such, students 
of the 8th semester have a thorough understanding of 
preclinical and clinical contexts. All students of the 8th 
semester have to complete an elective course at the end 
of the semester. They can choose from a variety of sub-
jects and usually get admitted to their first or second 
choice.

The course was structured around four main educa-
tional objectives developed by a multidisciplinary team 
and informed by student’s opinions [33, 34]. These were 
(1) developing technical competences in understanding 
the content and scientific foundations of the role of nutri-
tion for human and planetary health; (2) exploring the 
social, political, ecological, and economic factors influ-
encing our food systems; (3) developing personal com-
petencies in effective communication and motivational 
aspects of promoting healthy eating; and (4) gaining 
hands-on experience in culinary medicine [35, 36].

The developmental process
The development of the course followed the framework 
of Kern for medical education [37].

1.	 Problem identification: Clinical and teaching 
experience of the multidisciplinary development 
team suggested extensive gaps in medical students’ 
and physicians’ knowledge and application of 
nutrition in practice (internal communication). 
Literature supports this perspective [21, 23, 24].

2.	 The targeted needs assessment was supported by the 
current process of updating the general curriculum 
used by the faculty, based on students’ demand for 
more preventive medicine (internal communication). 
In the course’s initial iteration, we formally evaluated 
and engaged with the students to assess needs and 
preferences.

3.	 The learning objectives were informed by the needs 
analysis in steps 1 and 2, considering the concept 
of Change Management [38] and underwent 
refinement based on student feedback.

4.	 Educational strategies and didactic concepts were 
chosen to fit the learning objectives. For detailed 
examples, see Table 1.

5.	 Up to two tutors, at times assisted by one student 
of a higher semester, depending on the method 
used, facilitated the practical implementation of the 
didactic concepts.

6.	 Following iterations of the course were informed 
by quantitative and qualitative evaluation as well as 
informal student feedback.

Didactic approaches
Medicine as science and art implies the necessity of 
developing task- and performance-related skills (com-
petences) as well as acquiring attributes and behaviours 
underlying people-oriented functions (competencies) 
[39, 40]. Contrasting the rapid dissemination of acces-
sible information on healthy nutrition with the world-
wide development of obesity and metabolic diseases [41] 
shows that providing information on healthy nutrition is 
insufficient to induce sustainable behavioural changes. 
Accordingly, student-centred exploration was priori-
tized over frontal, tutor- and information-centred teach-
ing, and methods that encouraged students to discover 
underlying principles and engage in dialogues with peers 
and instructors were applied [42]. The didactic concepts 
chosen reflect this objective.

A multidisciplinary group of health professionals 
including physicians, nutrition scientists, dietitians, 
a psychologist, a researcher in climate change and 
health, an experimental researcher, a medical student 
and a student in nutrition science conceptualized and 
implemented the course. The work of this task force 
was actively informed and reviewed by a larger clinical 
research team at Charité - Universitätsmedizin Berlin 
with longstanding teaching experience.

The course intended to enhance technical competences 
and personal competencies as outlined in Table 2, explor-
ing the impact of nutrition on individual health and dis-
ease. It further covered communication and motivational 
strategies, while addressing individuals within their psy-
chological, social and economic context. The course pro-
gressed towards a broader perspective, elucidating global 
ecological, social, political and economic dimensions of 
nutrition. Elements of culinary medicine were integrated 
throughout the curriculum. Great value was placed on 
the interaction between students and tutors. The course 
prioritized collaborative engagement as a fundamental 
part of the learning process.

Table  1 displays practical applications of the didactic 
concepts for the core contents of the course, along with 
the rationale behind their selection.
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Evaluation
The course was evaluated in a mixed-methods design 
in 8th -semester students during the summer semes-
ter 2022 (S1) and the winter semester 2022/23 (S2). All 
participants gave informed consent for participation in 
the evaluation. Adjustments were made based on evalu-
ation results in the first cycle as well as on tutor avail-
ability. The timetable including the changes in S2 and 
a narrative description of the course are provided in 
Tables  3a, 3b and 3c (see additional file 1). The evalua-
tion was approved by the ethical committee of the faculty 
(EA1/125/22) and registered on the German registry for 
clinical trials (DRKS00031037).

Quantitative evaluation
Electronic self-developed questionnaires were answered 
by participants before and after the course (see addi-
tional files 4a and 4b) as well as daily (see additional file 
4c). Participants were assigned pseudonyms in form 
of numerical identifiers for data protection purposes. 
The primary outcome was the overall assessment of the 
course on a German school grading scale from 1 to 6 
(1 = very good, 2 = good, 3 = satisfactory, 4 = sufficient, 
5 = deficient, 6 = insufficient). Secondary quantitative 
outcomes included preliminary knowledge and attitudes 
towards nutrition, evaluation of content and learning 
environment, assessment of self-experience and convic-
tion on the effectiveness of nutrition in managing dis-
ease. The end questionnaire evaluated teachings, content, 
complexity, structure, learning gains, teaching methods, 
environment and lecturers on continuous or symmetri-
cal Likert scales, based on faculty standard evaluation. It 

additionally focused on the perception of the importance 
of nutrition for personal and human health, assessed by 
continuous or symmetrical Likert scales. The daily ques-
tionnaires captured ratings of content, complexity, struc-
ture, methods, learnings, environment, and lecturers on 
continuous or symmetrical scales based on faculty stan-
dard evaluation. Further, the students were asked to rate 
the self-experience, if applicable, on a bidirectional Lik-
ert-scale (1 = very positive to 5 = very negative).

Data analysis  Data collection was executed on the 
Limesurvey® platform. The acquired dataset underwent 
descriptive analysis, facilitated by Microsoft Excel and 
IBM SPSS Statistics software (Version 29.0.0.0 (241) 
2023), and was converted to percentages for visualiza-
tion. Descriptive statistics were computed to provide a 
comprehensive overview of the data’s central tendencies 
(mean) and variability (standard deviation). A within-sub-
jects analysis was conducted using the Wilcoxon signed 
ranks test for changes in responses before and after the 
course, given a data distribution that differed from a nor-
mal distribution. Effect sizes, confidence intervals, z- and 
p-values were calculated. The significance level used was 
set at a threshold of p ≤ 0.05, in accordance with estab-
lished conventions. The p-values are used for exploratory 
purposes only, while the effect sizes provide an insight of 
the importance of the differences. The analysis was con-
ducted as per-protocol analysis to include only those par-
ticipants who were present and completed the evaluation 
questionnaires.

Table 2  Key components of the course curriculum and learning objectives regarding the development of technical competences and 
personal competencies
Thematic focus Technical Competences and Personal Competencies to be acquired
COMPETENCES
Fundamental nutrition concepts Acquaintance with basic principles of nutrition, including macronutrients, micronutrients, the 

gut microbiome and their roles in human health
Clinical nutrition Application of nutritional principles to medical practice, understanding how nutrition impacts 

various medical conditions and treatment
Nutrition and planetary health Exploration of the current nutrition system and its sustainability impacts and stimulation for 

transformative thinking
Dietary guidelines and recommendations Knowledge of national guidelines, how they inform medical practice and how they influence 

planetary health
Nutritional assessment and evaluation Applying methods for assessing and evaluating nutritional status, interventions, and patient 

outcomes
Practical applications: case studies Application of theoretical knowledge to case studies
Practical applications: self-experience Exploration of different nutrition forms and nutrition related interventions in self-experience
Practical applications: shared cooking session Hands-on experience in the kitchen
COMPETENCIES
Nutrition counselling Skills development in communicating nutritional information to patients and incorporating 

dietary advice into medical practice
Interdisciplinary collaboration Understanding the role of nutrition in collaboration with other healthcare professionals
Self-reflection Reflecting own dietary and lifestyle habits and the processes of change that enhance a healthy 

lifestyle, challenges in implementing it, supporting factors and management of relapses
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The analysis of quantitative data in S1 and S2 are pre-
sented in an overview of both semesters together and 
separately.

Qualitative evaluation
Qualitative methods were used to gain a deeper under-
standing of the individual experience of the students. A 
phenomenological approach was used to explore how the 
participants perceived the course, to capture their atti-
tudes towards integrating nutrition in medical education 
and the perceived barriers. The overall intention was to 
obtain a more nuanced sense of the students’ opinions 
and engagement, and therefore a more detailed appraisal 
of the applicability of the course.

Qualitative data were collected through individual 
face-to-face interviews. Participant selection occurred 
according to maximum variation sampling based on 
observed participation during the course (little, medium 
and high) to capture diverse perspectives. Experienced 
qualitative researchers within the research team devel-
oped and pretested the interview guide including the 
interviewees’ experiences, interests, motivation and dif-
ficulties during the course (Table  4, see additional file 
2). The interviews took place in the participants’ homes, 
except in one case, where the participant was interviewed 
at the course location. The interviews were conducted 
by the author LW and lasted between 30 and 90  min, 
were recorded and transcribed verbatim with the auto-
matic speech recognition software f4x (Dr Dresing&Pehl 
GmbH, Marburg, Deutschland), and subsequently 
checked based on the audio recordings (authors LW, AS). 
Data analysis was conducted by AS and LW in MAXQDA 
2022 (VERBI Software, 2021) using structured-thematic 
qualitative content analysis [43]. Supervision by an expe-
rienced qualitative researcher (author WS) was provided 
throughout data collection and analysis.

Results
The course program
The results of the developmental process, i.e., the detailed 
course program, is shown in Table 3.

Quantitative results
Participants
The courses had 18 and 15 participants in S1 and S2 
respectively. Participants’ characteristics, daily atten-
dance and response rates are presented in Table 5.

Main exploratory outcome
The main exploratory outcome was the overall evalua-
tion of the module using a German school grading scale. 
27 out of 33 students from both courses answered the 
question “Overall, I give the module the following school 
grade […]”. 77.8% of total participants rated the module 

as very good or good. The comparison of the two semes-
ters showed that slightly more participants in S1 rated 
the course as very good (Fig. 1), although this difference 
of ratings’ distribution was not significant (Pearsons Chi-
Square, p = 0.34). When comparing the ratings, no signifi-
cant differences were detected (Mann-Whitney-U-test, 
p = 0.15).

Further outcomes
Preliminary knowledge and attitude towards nutri-
tion  Most participants (66.7%, n = 33) rated their pre-
liminary nutrition knowledge as good or very good. There 
was no significant difference between the two semesters 
(Pearson’s Chi-Square, p = 0.35, Mann-Whitney-U-test, 
p = 0.94). Nutrition was described as a relevant topic in 
individual life by all and in personal environment by 91.0% 
(n = 33) of participants. All participants agreed that physi-
cians should be educated on nutrition for health and dis-
ease.

Evaluation of content and learning environments  The 
students were asked to evaluate content and learning 
environment at the end of each day. In both modules, a 
minimum of 77.8% of participants rated all course days as 
“satisfactory” or higher.

Teaching and learning success received predominantly 
positive ratings, as shown in Fig. 2.

The assessment of the level of difficulty differed 
between S1 and S2. The module’s content was rated easy 
by 28.6% in S1- and 61.5% in S2-participants on a bidirec-
tional Likert scale (1 = too easy, 5 = too complex). There 
was no significant difference between the two semesters 
(Pearson’s Chi-Square-test, p = 0.21, Mann-Whitney-U-
test, p = 0.07). 81.5% of all participants judged the work-
load appropriate. The content of the single days was “very 
well” and “well-coordinated”, according to 88.9% of the 
students.

The teaching methods were assessed as conducive 
to learning by 88.9% of participants. The overall use of 
interactive teaching formats was perceived as appropriate 
by 92.6% of students.

Self-experience  Self-experience was integrated into the 
module. If interested, participants could choose to fast or 
to change their diet. 9 out of 18 students in the S1-module 
and 10 out of 15 in the S2-module tried a dietary self-expe-
rience, including switching to a purely plant-based diet or 
a diet emphasizing on fermented products (the more, the 
better, up to 6 portions fermented foods a day [44]). These 
dietary approaches addressed directly (plant-based diets) 
or indirectly (fasting: moderation and balance; fermented 
foods: gut and microbiome health) different aspects of 
the food based dietary guidelines of the German associa-
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tion for nutrition [45, 46]. All the self-experiencing par-
ticipants deemed the experience of a diet change helpful. 
84.2% of the self-experiencing students (n = 19) related 
having a positive experience.

Changes of conviction on nutrition  The students were 
asked to rate their agreement with the statement, “I am 
convinced that the use of nutrition in the context of health 
maintenance, prevention and treatment of chronic dis-
ease has a proven effectiveness”. The statement was rated 
as accurate more often after the module, with a medium 
effect size, r = 0.57 (Wilcoxon-signed-rank-test, n = 25, 
z = -2.83, p = 0.005). Looking at the two semesters sepa-
rately reveals the same trend in both semesters (Fig.  3). 
In S1, the difference pre-post showed significance (Wil-
coxon-signed-rank-test, n = 12, z = -2.45, p = 0.01, r = 0.71), 
while in S2 the difference was not significant (Wilcoxon-
signed-rank-test, n = 13, z = -1.41, p = 0.15, r = 0.39).

Qualitative results
Qualitative interviews with 10 participants (4 in S1 and 
6 in S2) were conducted. Two participants dropped out 
due to time management issues and unforeseen circum-
stances. All were native German speakers.

Table  7 (see additional file 3) shows the thematic cat-
egories of the structured-thematic qualitative content 
analysis [43].

The quotes provided were carefully translated from 
German to English aiming at preserving original mean-
ing, context and tone of the original quote.

Motivation for participation
Most participants’ interest was driven by individual and 
familial motives, complemented by health, self-optimiza-
tion and performance enhancement. Others stated inter-
est in sustainability and climate change, while others had 
particular interest in fasting during chemotherapy.

Several interviewees indicated a desire for evidence-
based nutrition knowledge and expressed incompre-
hension regarding the neglect of nutrition in medical 
education. One student characteristically stated

[…] Overall, I believe that […] nutrition is covered 
inadequately in our studies, considering its impor-
tance […]” (B2, item 2).

Some attendees planned to specialize in general medicine 
or gastroenterology and wanted to incorporate nutrition 
into their medical practice. Others expressed a desire to 
specialize in nutritional medicine and were interested in 
the experiences of physicians engaged in the field.

Some participants wished to adopt a more comprehen-
sive view of health when dealing with chronic disease, 

D
ay

Ti
m

e*
Co

nt
en

t
M

et
ho

d
D

et
ai

ls
10

.3
0 

am
Co

lle
ct

iv
e 

co
ok

in
g

Cu
lin

ar
y 

m
ed

ic
in

e
Im

pl
em

en
ta

tio
n 

of
 th

e 
th

re
e-

co
ur

se
 m

od
el

 m
en

u 
of

 la
st

 F
rid

ay
.

12
.3

0 
am

Re
fle

ct
io

n 
on

 th
e 

co
ur

se
O

pe
n 

gr
ou

p 
di

sc
us

sio
n

O
pe

n 
fe

ed
ba

ck
 a

nd
 re

fle
ct

iv
e 

di
sc

us
sio

n,
 in

cl
ud

in
g 

ex
pe

ct
at

io
ns

 a
nd

 fe
ar

s o
f t

he
 fi

rs
t d

ay
.

* 
Tw

o 
br

ea
ks

 o
f 1

5 
m

in
 e

ac
h 

no
t s

ep
ar

at
el

y 
in

di
ca

te
d

**
Th

e 
op

tio
n 

of
 fl

ex
ib

le
 ti

m
in

g 
w

as
 in

tr
od

uc
ed

 fo
llo

w
in

g 
fe

ed
ba

ck
 o

f P
s 

af
te

r t
he

 fi
rs

t c
ou

rs
e.

 S
om

e 
Ps

 e
xp

re
ss

ed
 a

 p
re

fe
re

nc
e 

to
 e

ng
ag

e 
in

 s
el

ec
te

d 
to

pi
cs

 a
t t

he
ir 

ow
n 

pa
ce

 in
st

ea
d 

of
 o

bt
ai

ni
ng

 a
 b

ro
ad

 o
ve

rv
ie

w
 o

f a
ll 

to
pi

cs
. T

he
 to

pi
c 

m
at

er
ia

ls
 w

er
e 

re
vi

se
d 

af
te

r P
s 

in
di

ca
te

d 
th

at
 th

e 
co

nt
en

t w
as

 e
m

ot
io

na
lly

 b
ur

de
ns

om
e 

in
st

ea
d 

of
 m

ot
iv

at
in

g

**
*G

am
es

 w
ith

 p
hy

si
ca

l a
ct

iv
it

y 
w

er
e 

ad
de

d 
du

rin
g 

th
e 

de
ve

lo
pm

en
t o

f t
he

 p
ro

gr
am

, a
s 

th
e 

Ps
 s

ho
w

ed
 s

ig
ns

 o
f m

en
ta

l f
at

ig
ue

 a
ft

er
 s

tu
dy

in
g 

th
e 

PO
L 

ca
se

s

A
bb

re
vi

at
io

ns
: K

IT
 =

 C
om

m
un

ic
at

io
n,

 In
te

ra
ct

io
n 

an
d 

Te
am

w
or

k.
 T

hi
s 

is
 a

 fo
rm

at
 o

ft
en

 u
se

d 
in

 c
ou

rs
es

 a
t t

he
 C

ha
rit

é-
U

ni
ve

rs
itä

ts
m

ed
iz

in
 B

er
lin

Ta
bl

e 
3 

(c
on

tin
ue

d)

 



Page 10 of 16Ngoumou et al. BMC Medical Education          (2025) 25:115 

believing that a holistic perspective is crucial for better 
patient outcomes.

Expectations around learning about scientific evi-
dence and physiological background were reflected by 
interviewees:

“[…] in discussions, information often seems incom-
plete and lacking depth. I hoped to get closer to spe-
cific solutions.” (B1, item 2),

while apprehension at the course onset that the con-
tent could lack scientific accuracy was also mentioned. 

Table 5  Participants’ characteristics, course and survey attendance
Characteristics S1 S2 p S1 + S2
No. of participants 18 15 / 33
Male: Female 4:14 5:10 0.47** 9:24
Mean age 24.6 (SD 3.9) years 28.2 (SD 5.8) years 0.06* 26.3 (SD 5.1) years
No. of answers basic survey 18 15 / 33
No. of answers end survey 12 13 O.18** 25
Day 1: attendance 18 15 / 33

daily survey 0 15 < 0.001** 15
Day 2: attendance 18 15 / 33

daily survey 7 15 < 0.001** 22
Day 3: attendance 18 14 0.27** 32

daily survey 15 14 0.38** 29
Day 4: attendance 16 13 0.85** 29

daily survey 15 13 0.79** 28
Day 5: attendance 15 15 0.09** 30

daily survey 12 10 1.00** 23
Day 6: attendance 17 15 0.35** 32

daily survey 14 12 0.88** 26
Day 7: attendance 18 13 0.11** 31

daily survey 16 11 0.25** 27
Day 8: attendance 15 14 0.38** 29

daily survey 13 12 0.60** 25
Day 9: attendance 15 12 0.80** 27

daily survey 8 11 0.09** 19
Day 10: attendance 11 10 0.74** 21

daily survey 6 4 0.68** 10
S1 = Summer semester 2022; S2 = Winter semester 2022/23; No.=Number; SD = Standard deviation; *Mann-Whitney-U-test; **Pearson-Chi-Square-test

Fig. 1  Ratings of the course on a German school grading scale. (A) Percentages of ratings in both semesters (S1 + S2) together. (B) Percentages of ratings 
in semester 1 (S1) and semester 2 (S2) separately. S1 = summer semester 2022; S2 = winter semester 2022/2023. The numbers inside the bars represent 
the number of participants
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Further, participants wished to learn practical nutritional 
approaches to diseases.

Experience of the module
Overall, the course was perceived as well timed and 
structured coherently, as one interviewee stated,

“[…] I appreciated the approach of starting from 
the individual and expanding to the broader per-
spective. It seemed intentional, focusing initially on 
nutrition for individuals […]. Then, transitioning to 
planetary health […]. Personally, it felt coherent and 
logical, making perfect sense, the way they struc-
tured the course” (B4, item 94).

However, 4 h daily over the course of 10 days felt insuf-
ficient to cover the vast topic of nutrition. The conse-
quence was a perception of crowded schedule in some 
parts and a superficial approach in others, as expressed 
by one interviewee:

“[…] and yes, thematically, it was incredibly diverse, 
almost overwhelmingly so. Some topics deserved 
a deeper dive, but then the discussion had already 
shifted to the next item […]” (B1, item 50).

Other interviewees appreciated the thematic diversity 
and the reactivity of the course to individual interests.

Overall, the broad variety of evidence-based content 
and lack of dogmatism were positively reported.

Fig. 3  Distribution of ratings on the change of conviction on the role of nutrition in health. Percentage (%) of all participants in both semesters (S1 + S2) 
(A), and separately for semesters S1 and S2 (B). The numbers inside the bars represent the number of participants

 

Fig. 2  Distribution of participants’ ratings on learning success. Both semesters are shown separately. S1 = summer semester 2022, n = 14; S2 = winter 
semester 2022/2023, n = 13. The numbers inside the bars represent the number of participants
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“[…] But I was all the more surprised by how much 
evidence was actually presented. How many studies 
we were given […] and not just personal experiences 
and feelings. […] And I found that very good, and 
much more strongly represented than I had feared. A 
sentiment shared by many, yes.” (B9, item 28).

The variety of methods was mainly positively assessed:

“[…] the diversity was exceptional; each day brought 
something new. We engaged in problem-oriented 
learning cases one day, had lectures the next, fol-
lowed by cooking sessions, and a simulation game 
[…]. It was thoroughly enjoyable.” (B1, item 50).

Other participants criticised too much interactive teach-
ing, preferring more frontal lectures by experts:

“I appreciated the diversity, but what I found chal-
lenging was the expectation for us to figure every-
thing out on our own. It led me to question: why 
attend in person if I could accomplish the same tasks 
at home?” (B8, item 46).

The commitment of the lecturers was praised, and the 
module was perceived as designed with passion. The ded-
ication of the students and the rich exchange within the 
group were also highlighted. One participant stated,

“[…] I believe everyone who opted for the course was 
genuinely interested in the subject. In the medical 
profession, there are individuals who lack interest 
in nutrition […]. Among our group, there was a col-
lective eagerness to learn and actively participate. 
Everyone had valuable insights and opinions to 
share […]” (B2 II, item 24).

Many themes were lively and interactively discussed 
and the positive group atmosphere was consistently 
emphasised.

Highlights and take-home messages
Most attendees described the session on planetary health 
as one highlight of the course. As a result, participants 
reported increased awareness and interest in the subject. 
One participant stated,

“[…] what struck me the most was looking at my 
personal impact on the environment through my 
dietary choices […]. It was a profound realization 
that deeply resonated with me […]” (B6, item 50).

Considering the bigger picture and including the 
whole food system enabled participants to understand 
interdependencies.

The microbiome was another highlighted topic:

“I found the topic [of the microbiome] really cool. I 
personally would have appreciated delving deeper 
into it […]. The limited understanding we have, 
could easily fill an extended module […]. (B4, item 
78).

Some interviewees appreciated the cooking session:

“Cooking was undoubtedly a highlight for me. […] I 
was pleasantly surprised by how smoothly the col-
laborative cooking experience unfolded.” (B4, item 
90).

Other mentioned highlights were the expert Q&A, the 
simulation game, interviewing patients and discovering 
nutrition counselling.

Collectively, the respondents expressed that the course 
enabled them to acquire a comprehensive understanding 
of nutrition rooted in evidence, as the following state-
ment shows:

“The elective facilitated the engagement with nutri-
tion on a scientific level” (B9, item 50).

Newly acquired knowledge and skills motivated for mak-
ing novel experiences. Some mentioned starting ferment-
ing foods or experiencing grocery shopping differently.

Some attendees were surprised to realise that minor 
dietary guidance can result in significant health improve-
ments in patients. One participant related their experi-
ence as follows:

“[…] it [the module] demonstrated to me that as a 
doctor, even small efforts can make a big difference. 
Initiating a conversation about the topic, address-
ing it briefly, and employing techniques like motiva-
tional interviewing showed that it is not about mak-
ing drastic changes over night. […] Providing subtle 
nudges and small prompts can be enough to insti-
gate meaningful changes in patients.” (B5 item 6).

Overall, the interviewed participants recognised advan-
tages applicable to future practice, with an even more 
pronounced impact for their personal health.

Lowlights and suggestions
The interviewers specifically asked for unpopular ele-
ments in the course. The KIT format (communication, 
interaction and teamwork) was generally criticised and 
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perceived as overused at Charité Universitätsmedizin 
Berlin. A few interviewees perceived the traditional 
Ayurvedic approach to nutrition as irrelevant for physi-
cians. Although the content was described as fascinat-
ing, the relationship to medical practice was not always 
clear to everyone. There was a general desire to discuss 
more disease patterns in relation to nutrition. Partici-
pants mainly wanted more detailed discussions on the 
role of nutrition in chronic disease, such as cardiovascu-
lar disease, metabolic disease, inflammatory disease or 
oncologic disease, as expressed in informal conversations 
throughout the course. One interviewee stated:

“[…] I see it more as a reference material for myself, 
something I can keep in my drawer. These are the 
dietary guidelines for individuals with diabetes[…] 
enabling to formulate arguments for the benefit of 
the patient […]” (B7, item 40).

Some interviewees wished for more clarity on learning 
objectives, as seen in other modules.

Suggestions for improvement included inviting phy-
sicians who integrate nutrition into their daily practice 
and learn from their experience, more interviews with 
patients who had benefited from nutrition counselling, 
more preparatory and follow-up work to stretch the busy 
schedule, a more positive outlook regarding planetary 
health and real-life examples of how a transformation 
could work, and expanding the content to cover chal-
lenges in nutrition research, deeper microbiome insights, 
nutrition’s role in ageing and nutrition physiology and 
psychology.

Discussion
The two-week course presented here was conceived and 
implemented as an immersive experience, addressing 
nutrition in various participative formats.

The developmental process was modelled alongside 
the process described by Kern et al. [37]. The structural 
framework of the course (e.g., its duration) was guided 
by our faculty’s requirements, and while two entire weeks 
were provided, some participants perceived the course 
as dense, possibly due to the breadth and complexity 
of topics discussed. In alignment with the educational 
goals of the faculty’s practice-oriented medical train-
ing, theory was conveyed alongside its clinical appli-
cations. The main goal was to give an overview of the 
importance nutrition holds for health maintenance and 
disease treatment. Additionally, commonly experienced 
challenges for patients regarding dietary changes [47] 
led to a choice of specific subjects like nutrition com-
munication, nutrition environments as well as systemic 
aspects [46–48]. A critical objective of the course was to 
incite the conversation on nutrition and planetary health 

among medical students at the faculty. So far, nutrition 
has predominantly been addressed in extra-curricular 
initiatives in medical education in Germany, for example 
at the universities of Cologne, supported by the Physician 
Association for Nutrition (PAN) [49], and Munich [50] 
or initiated by the German Alliance for Climate Change 
and Health (KLUG) [51]. A pre-clinical nutrition curricu-
lum implemented at Zucker School of Medicine (United 
States of America) showed increased self-assessed knowl-
edge and comfort in counselling patients in nutrition and 
a better performance in a nutrition-related examina-
tion compared to controls [52, 53]. Unfortunately, in our 
course, we could only describe direct reactions of the 
participants to the contents (first level of the Kirkpatrick 
evaluation model) [54]. The evaluation does, therefore, 
not properly capture mid- and long-term development of 
students, assessing learning outcomes, skills and behav-
iours, and the results of the application of learnings in 
clinical practice (levels 2–4 of Kirkpatrick model) [54]. 
Future research should examine the long-term impact of 
including nutrition-focused education into medical cur-
ricula, assessing the effects on graduates’ practices and 
patient outcomes.

Participants were initially asked about their percep-
tion of the knowledge on nutrition amongst physicians. 
All course participants agreed that physicians needed to 
be better educated about the importance of nutrition in 
human health and disease, reflecting findings that aspir-
ing medical professionals recognize the significance of 
incorporating nutrition counselling and evaluation in 
clinical practice [46].

The participants welcomed expanding the lens to the 
broad socio-political context of nutrition. Showing that 
human and planetary health are fundamentally interde-
pendent was one goal of the course [17]. It was meant to 
situate nutrition within the broader context of present 
controversies. One could argue that physicians primarily 
focus on the individual health of their patients. However, 
acknowledging the broad environmental and societal 
context is crucial for understanding potential levers for 
change. Some scholars argue that teaching formats 
also have the responsibility of enabling transformative 
action [55]. The course highlighted the environmental 
and health impact of individual nutritional choices; one 
example being the discussion on the benefits of plant-
based diets. The students were encouraged to reflect on 
how their advice to patients could influence personal and 
environmental health. The course also addressed the food 
production and transport chain, showing how nutrition 
is part of a systemic issue. Further, societal and political 
entanglements of nutrition were explored. Especially the 
qualitative data reflect how the participants received the 
information, as connecting nutrition to planetary health 
was among the most frequently mentioned highlights. 
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Moreover, some attendees expressed a better overall 
understanding of nutrition; others wanted to improve 
their dietary habits and be more selective in buying 
groceries.

Reflecting the interdisciplinarity of the field was 
another objective of the module. Development and facili-
tation of the course involved professionals of different 
disciplines. For instance, nutritionists contributed on 
dietary guidelines and health effects of specific foods; 
psychologists and dietitians integrated nutrition psychol-
ogy and communication; physicians included nutrition 
in patient care; the environmental scientist addressed 
ecological aspects and public health experts shared soci-
etal and political dimensions. The interdisciplinary focus 
was well received, as some students pointed out in the 
interviews, enabling insights from different angles and 
promoting collaboration. Others pointed out the impor-
tance of an interdisciplinary approach to nutrition educa-
tion. Shared responsibilities across disciplines, including 
nutritionists, psychologists, doctors, nurses, and public 
health professionals ensured a comprehensive and all-
encompassing patient care. A collaborative approach can 
further enhance breadth and depth of knowledge as well 
as practical skills, while fostering communication and 
teamwork abilities [52, 53, 56, 57].

One limitation of the evaluation of this course was that, 
given its elective nature, the probability of students who 
already had a special interest and preliminary knowl-
edge on nutrition participating was high, as they were 
free to choose the course subject among a variety of elec-
tive courses. Nevertheless, differences in background 
knowledge were revealed in the evaluation as well. The 
complexity of accommodating different levels of former 
knowledge, interest and understanding, while still offer-
ing useful and practical information to everyone showed 
itself in a very dense curriculum. We had many interac-
tive elements, resulting in high demands on individual 
engagement and self-study, which did not satisfy all par-
ticipants. And although the adherence to the evaluation 
was high, survey fatigue might have influenced the out-
comes. The students’ contributions should have informed 
the development of the curriculum from the very begin-
ning, as has originally been described by Kern et al. [37]. 
Future curricula might want to involve more dimensions 
in their evaluation, following the recommendations of 
Kirckpatrick et al. [54], which we were not able to imple-
ment, due to the short timeframe and elective nature of 
the course. It might also be helpful for future courses 
to adapt the validated questionnaire on self-perceived 
competence of primary health professionals in provid-
ing nutrition care to patients with chronic diseases, to a 
population of medical students [58].

Conclusion
The course presented here was implemented in a prac-
tice-oriented medical curriculum at a large medical uni-
versity in Germany and was well received by the students, 
whose feedback informed the course during its develop-
ment. In particular, the practical elements, the interactive 
didactical approach and the interdisciplinary teaching 
were widely appreciated. Future curricula would be well 
advised to engage with students at an early stage, even 
before the implementation of the pilot course. This would 
facilitate students’ involvement in the development of the 
curriculum, including areas deemed important to them. 
Overall, providing a new generation of healthcare profes-
sionals with the awareness of the transformative potential 
of nutrition and the skills to accompany lifestyle changes 
in daily practice, could be part of a solution for the global 
human and planetary health challenges humanity is cur-
rently facing.
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