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Abstract
Background: Unhealthy diets account for 20% of all deaths globally. Most
medical schools do not sufficiently teach their students the clinical application
of nutrition science. Evaluating the efficacy of nutrition education interven-
tions is therefore important for their widespread implementation.
Methods: A rapid review of the literature published between 2015 and 2020
was conducted to identify nutrition education interventions delivered to un-
dergraduate medical students. The modified Kirkpatrick hierarchy score was
used to evaluate the outcome measures. Study characteristics and outcomes
were charted and discussed using narrative synthesis. Included studies were
appraised using the MERSQI criteria.
Results: Fifteen nutrition education interventions met the inclusion criteria. Twelve
were from the USA and most were optional rather than compulsory. Interventions
involved a mixture of methods including cooking sessions, lectures, and student‐led
programs. The content covered was variable and the median duration was 11 h
(range 90min to 75 h). The modified Kirkpatrick scores varied and the median
MERSQI score was 12.8/18. No studies reported the use of national or standar-
dised guidance to inform the learning objectives of the interventions.
Conclusions: The interventions reviewed are heterogenous in their nature and
outcomes. This review highlights the advantages of utilising interprofessional
learning, focusing on student's personal health behaviours and harnessing
novel teaching methods such as hands‐on cooking. Using national guidance to
develop learning outcomes will help to standardise the content taught. Future
studies may aim to use validated assessment tools and investigate the
long‐term impacts on delivery of care and patient outcomes.
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Key points
• Increased nutrition training in medical education is needed.
• A variety of teaching approaches were identified, including novel methods
such as culinary medicine and service learning.

• Future research is needed to further evaluate nutrition education interven-
tions, including patient health outcomes.

• Development and utilisation of national guidance is needed to standardise
content.
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INTRODUCTION

Globally, unhealthy diets contribute to more deaths than
any other risk factor and approximately 20% of all death
scan be attributed to a suboptimal diet.1 Nutrition
therefore plays a crucial role in the prevention and
treatment of non‐communicable diseases,2–4 which ac-
count for 89% and 88% of all deaths in the UK and USA,
respectively.5,6 In line with this, the UK's General Med-
ical Council states that graduates should be able to dis-
cuss the role and impact of nutrition on health.7 In the
USA, the Association of American Medical Colleges
endorsed a bill in the US congress in 2019 to enhance
nutrition education within medical school curricula, al-
though this bill was not endorsed into legislation.8,9

Nutrition is also of topical importance considering the
significant role that diet plays in the development
of many of the risk factors associated with severe
COVID‐19.10,11

Despite acknowledgement of the importance of nu-
trition, there is still a significant under‐representation of
nutrition education in medical school curricula,12 which
also appears to extend to postgraduate medical train-
ing.13 The most recent systematic review on this topic
found that, regardless of country, setting or year of
medical education, medical students report inadequate
knowledge, skills and confidence to support patients in
making sustainable dietary changes.14 Crowley et al.14

also found that, when initiatives are incorporated into
curricula, their impact is modest as a result of the het-
erogeneity of approaches and lack of robust tools for
evaluation, thus leading to recommendations to establish
competencies as a means of benchmarking nutrition
knowledge and skill. Identifying effective strategies to
teach medical students about nutrition is therefore es-
sential. Teaching methods recommended by a systematic
review evaluating nutrition education interventions in
health professionals included interprofessional learning
(IPL) and interventions that place an emphasis on lear-
ners' personal health behaviours.15

The present study aimed to evaluate nutrition edu-
cation interventions delivered to medical students

published between 2015 and 2020 to assess recent efforts
in this field subsequent to publication of the prior sys-
tematic review.15 Here, we define nutrition education as
any educational experience related to the role of nutri-
tion in health within the context of undergraduate
medical education.

METHODS

Search strategy

A rapid review of the literature was conducted using
Preferred Reporting Items for Systematic reviews and
Meta‐Analyses (PRISMA) guidelines. A search (by PP)
was conducted in Medline (via OvidSp), Scopus and
ERIC (via EBSCOhost) (22/10/20) for relevant papers
published from October 2015 to October 2020. This
timeframe was chosen as an extension of a systematic
review of nutrition education interventions conducted
5 years ago.15 The search terms used included (Medical
student* or Medical school* or Medical undergraduate*)
AND (Nutrition* education or Nutrition* intervention*
or Nutrition* curricul* or Nutrition* training). The
search terms used for each database are detailed in the
Supporting information (Table S1). A forwards‐citation
search of the aforementioned systematic review was
conducted15 and a backwards‐citation search was con-
ducted on a recent systematic review of nutrition in
medical education.14

Study selection

The aim of the selection process was to identify any
English‐language empirical studies that quantitatively
evaluated nutrition education interventions delivered
to medical students. The inclusion and exclusion
criteria used to determine eligibility are shown in
Table 1. All citations were managed using EndNote
Online (https://endnote.com). Duplicates were re-
moved by hand.

TABLE 1 Inclusion/exclusion criteria

Inclusion Exclusion

Empirical study presenting quantitative data Not published in English

Published within the past 5 years (October
2015–2020)

Unable to isolate the outcomes of medical students from cohort

Intervention delivered to undergraduate medical
students

Unable to isolate the outcomes of nutrition education intervention from a general
lifestyle medicine intervention

Delivers non‐generalisable nutrition education of specific patient groups

Unable to view full text

Assessment alone was not considered as a nutrition education intervention
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Data extraction

Key information was extracted (by PP) from the included
studies, identifying study design, intervention methods
and modified Kirkpatrick's hierarchy score.16 Evaluating
the effectiveness of nutrition education interventions is
key in recognising their impact and shaping the devel-
opment of future interventions. The Kirkpatrick model is
a recognised method for ‘classifying the effectiveness of
an intervention according to different educational out-
comes’.16 The data extraction and descriptive statistics
used were adapted from the previous systematic review
on nutrition education interventions.15

Quality appraisal

The Medical Education Research Study Quality Instru-
ment (MERSQI) was used to appraise the included

studies.17 There was no MERSQI score cut‐off for in-
clusion within the review. The total score was calculated
as a percentage of points adjusting for non‐applicable
responses, giving a maximum score of 18.

RESULTS

In total, 178 papers were identified through the initial
database search and 17 from citation chasing
(Figure 1). After removing 69 duplicates, the remaining
126 papers were screened for eligibility based on the
inclusion and exclusion criteria (Table 1) by assessing
the title and/or abstract. Of these, 101 papers did not
meet the inclusion criteria and were excluded. The full
text of the remaining 25 papers was reviewed (by PP),
of which 10 did not meet the inclusion criteria and were
removed. The remaining 15 papers are evaluated in this
review. A summary of the intervention descriptions,

FIGURE 1 Preferred Reporting Items for Systematic reviews and Meta‐Analyses diagram
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reported findings and MERSQI scores of the included
papers is provided in Table 2.

Most (n= 12) of the studies were conducted in the
USA, with the remaining from the UK,20 the Nether-
lands22 and Portugal.26 Four of the interventions were
required,21,24,26,28 whereas the rest were elective (op-
tional). Five of these interventions were described as pilot
studies.18,20,29,31,32 The median number of participants
was 51, ranging from 1520 to 3248.25 Interventions either
allowed students of all year groups to participate22,25,32

or were specific to year19,20,24,27,28,31 and clinical
groups.18,21,23,26,29,30 The median duration of all the in-
terventions was 11 h, ranging from 90min19 to 75 h.26

However, three studies did not report the length of the
student‐led component of the course.29–31

Content areas and teaching methods

Nine of the interventions addressed specific patient popu-
lations. For example, Coppoolse et al.22 implemented a
10‐week elective course involving 25 experts hosting lec-
tures covering a different topic related to nutrition and
disease over 25 h. Lectures included ‘nutrition and dia-
betes’, ‘nutrition and cancer’ and ‘nutrition and cardio-
vascular disease’. Nine interventions included basic
nutrition science; for example, Mota et al.26 delivered a
nutrition and metabolism required curricula unit for first
year students. Contents included metabolic pathways,
micro‐ and macronutrients, and regulation of food intake.
Culinary medicine was utilised in seven stu-
dies.23–25,27,29,31,32 Dietary counselling was covered in six of
the identified interventions.19–21,24,28,29 Most of the studies
incorporated a combination of content areas. For example,
Jacob et al.24 delivered a single day culinary laboratory
where students had to identify certain micro‐ and macro-
nutrients that would benefit a patient case study and
consider the metabolic pathways and food sources for
these nutrients before cooking a tailored recipe. No studies
reported the use of national or standardised guidance to
inform the learning objectives of the interventions.

A range of teaching methods were used. Five studies
incorporated a student‐led component where medical
students taught each other,18 school children18,25,26 or
families30 about nutrition. One study used a student‐led
evidence‐based nutrition lecture series involving a total
of five peer taught lectures.18 A survey found that 93%
(n= 14) of students agreed with the statement: ‘I like the
peer teaching aspect of this lecture series and think it is
an effective way to learn’. Ronecker et al.30 developed a
didactic curriculum with a 6‐8‐week student‐led family
coaching program. This involved a 7‐h coaching and
nutrition training course followed by weekly meetings
with at‐risk children and their families. Similarly, Ring
et al.29 involved both a teaching and service component,
where medical students taught school children about
healthy eating after a nutrition training course involving

a combination of didactics and culinary medicine. Stu-
dents reported increased confidence in nutrition and
obesity counselling after the course (p< 0.001).

Four interventions were explicit in harnessing IPL as
part of the teaching methods.19,21,24,27 One study devel-
oped an interprofessional nutrition workshop that was
jointly facilitated by registered dietitians who ‘provided
experience and critical content’ for the session.21 Ad-
ditionally, student dietitians participated in the planning
and facilitation of the experiential culinary laboratory of
Jacob et al.24 The results of a questionnaire used to
evaluate medical student's attitudes towards the culinary
laboratory found that the participants rated the knowl-
edge of the student dietitians highly and above their own
(p< 0.001).24 Other teaching methods used include
cooking sessions,23–25,27,29,31,32 lectures18–20,22,27,29,30,32

and case‐based discussions.24,26–28,31

Instructors varied and with some involving a combi-
nation of professions, including dietitians,19–22,24,26,27,30,31

physicians,20,21,27,31,32 chefs,27,29,32 and psychologists.20,22

Pang et al.27 delivered a 6‐week hands‐on culinary and
nutrition course, with each session delivered jointly by a
physician, dietitian and chef. The multidisciplinary
approach allowed the course to cover content including
disease pathophysiology, dietary management and meal
preparation on a limited budget as a result of the wide
range of faculty expertise.

Evaluation design and learning outcomes

Two studies used a single group post‐test only de-
sign.18,24 The remaining studies used a single group pre‐
and post‐test design, with three of these also including a
non‐randomised control group.21,22,25 Learning out-
comes were measured using the Best Evidence in Medical
Education (BEME) adapted Kirkpatrick's hierarchy.16

Learning outcomes achieved include changes in beha-
viour (Level 3),21,23,25,26 knowledge (Level 2b),20,22,27,30

attitudes (Level 2a)28,29,31,32 and satisfaction (Level
1).22,24 No studies reported an impact on delivery of care
(level 4a) or patient outcomes (Level 4b).

Four studies demonstrated significant improvements
in the learner's self‐reported health behaviours,23,25,26,29

three of which involved a culinary medicine component.
For example, Monlezun et al.25 evaluated a multisite
cohort trial on hands‐on cooking and nutrition educa-
tion of 3248 medical students from over 45 institutions in
the USA. This study found significantly higher self‐
reported adherence to a Mediterranean diet in the cu-
linary medicine program cohort compared with the tra-
ditional curricula cohort (odds ratio = 1.40, 95%
confidence interval = 1.07–1.84, p= 0.015). Additionally,
Mota et al.26 found improved self‐reported health be-
haviours, including avoidance of foods high in fat and/or
sugar (p< 0.001), after a classroom‐based nutrition and
metabolism compulsory curricula unit. One study
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assessed for behaviour change by comparing the stu-
dent's Objective Structured Clinical Exam (OSCE) scores
with a historical control group.21

Study quality

The median MERSQI score was12.6/18, ranging from
8.418 to 15.21 All studies used surveys sent to the parti-
cipants as one way to evaluate the intervention. Four
studies either used a previously validated survey25,26 or
took steps to validate their own.21,22 The validity of in-
strument domain of the MERSQI was excluded for most
studies because the data collected were not considered
applicable except for one study, which included an ob-
jective skills assessment.21 The study with the highest
MERSQI score was one of two included studies invol-
ving students from multiple institutions and used OSCE
scores to evaluate the impact of the intervention.21 As a
result, all participant data were available for analysis and
student behaviour was assessed using objective, rather
than self‐assessed, measures. This study involved a single
classroom‐based interprofessional nutrition workshop
integrated within the pre‐clinical curricula. Features of
studies achieving low quality rating scores included
evaluation methods that were self‐assessed, achieved
learning outcomes regarding student satisfaction and
attitudes only, and had a low or unreported response
rate. Item‐specific scores are detailed in the Supporting
information (Table S2).

DISCUSSION

The present study aimed to evaluate nutrition education
interventions delivered to medical students published
between 2015 and 2020 and assess recent efforts in this
field subsequent to publication of the prior systematic
review on the topic.15 To the best of the author's
knowledge, this is the only review of undergraduate
medical nutrition education interventions and their out-
comes published15 within this timeframe.

Similar to the previous review, the majority of studies
were conducted in the USA and the remainder in Eur-
opean countries, which may mean that the interventions
reviewed are not culturally applicable to other countries.
The under‐representation of other nations in the peer‐
review literature may limit the development of culturally
diverse interventions and result in less appropriate ap-
proaches to nutrition education. Therefore, the recent
literature base would benefit from wider global
representation.

The majority of the interventions in this review were
elective (optional), despite the growing consensus that
nutrition education for medical students should be re-
quired in undergraduate training.14 The study by Mota
et al.26 was the only one in this review to integrate and

evaluate a required curricula unit, consisting of 75 h of
nutrition education for first year medical students.26

Medical students participating in optional interventions
may represent either a more motivated or more nu-
tritionally aware cohort, which may over‐ or under-
estimate results. Despite the centrality of nutrition to
health,14 efforts to introduce compulsory nutrition edu-
cation may be hindered by an already crowded curricu-
lum. Strategies to navigate this include establishing
nutrition as an integrated theme throughout the curri-
culum and using the existing content to discuss the role
of nutrition in health.33 Using themes allows educators to
meaningfully link different disciplines for students to
appreciate the relevance of learning to their future
practice.34 However, this requires commitment from
curriculum designers to support their staff and organise
its delivery and evaluation.34 Progress has been made by
some UK medical schools including University College
London Medical School, which has included a culinary
medicine course within its core curriculum involving
culinary skills training, case‐based discussions and mo-
tivational interviewing role play.35

Most interventions included non‐medical profes-
sionals as instructors (n= 11); however, only four were
explicit in utilising IPL.19,21,24,27 The latest BEME report
on the effects of IPL found that it improves the effec-
tiveness of educational interventions.36 The benefits of
IPL include improved interprofessional attitudes and
perceptions and increased collaborative knowledge and
skills.36 In addition, the multidisciplinary nature of nu-
trition care and patient education is well suited to IPL.
This may address concerns that faculty are not equipped
to develop and deliver nutrition training when preparing
students for the reality of collaborative practice.37 This is
highlighted in one of the included studies where dietitians
were described as being crucial for the development and
facilitation of a nutrition workshop.21 There is also the
potential to incorporate IPL with nutrition competencies
to prepare students for practice in delivering high quality
care and advice.37 For an intervention to be considered
as IPL, there must be an active exchange between dif-
ferent professionals with the aim of improving care.36

This should be made explicit when designing and de-
scribing a multidisciplinary intervention, as highlighted
by the latest systematic review of nutrition education
interventions.15

Novel methods of teaching nutrition, including cu-
linary medicine and student‐led components, were ob-
served in this review. Interactive cooking sessions were
used in seven of the interventions, giving students a
‘hands‐on’ learning experience termed culinary medicine.
This differs from the previous review on nutrition edu-
cation interventions, with only two of the 32 included
studies involving a kitchen‐based element.15 Potential
reasons for this increased interest may include a greater
focus on prevention in policy38 and the shift towards
delivering engaging and applicable medical education.39
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Part of the rationale behind this method is the evidence
that doctors are more likely to counsel patients on life-
style modifications if they themselves practice healthy
habits.40 Three of these interventions demonstrated im-
proved student self‐reported health behaviours.23,25,29

For example, students participating in a multisite medi-
cal school‐based teaching kitchen intervention sig-
nificantly higher self‐reported high and medium
adherence to a Mediterranean diet compared with a
control cohort (odds ratio = 1.40, 95% confidence
interval = 1.07–1.84, p= 0.015).25 The wider benefits of
such schemes include the potential for medical students
to teach patient groups in similar settings. A randomised
controlled study demonstrated improved biometrics in
patients with type 2 diabetes after student and faculty‐led
cooking classes.41 Statistically significant changes include
improvements in diastolic blood pressure (−4 vs.
7 mmHg, p= 0.037) and total cholesterol (−14 vs.
17 mg dl–1, p= 0.044). Furthermore, a recent systematic
review concluded that culinary interventions delivered to
patients were associated with improved attitudes and a
healthier dietary intake.42 The increasing application of
culinary medicine is highlighted by the recent formation
of organisations such as Culinary Medicine43 in the UK
and the Teaching Kitchen Collaborative44 in the USA.

Some interventions required the students themselves
to teach peers,18 schoolchildren20,29,31 or families30 about
nutrition. Learning‐by‐teaching is a recognised method
of learning supported by empirical evidence suggesting
that teaching promotes cognitive benefits.45 There are
also many established benefits of specifically peer‐
assisted learning46 and service‐learning47 that may extend
beyond the individual. The benefits of service‐learning in
the identified studies include improved mentorship
skills30 and increased confidence in nutrition and obesity
counselling.29

The heterogeneity between the identified interven-
tions, including the content and methods, is mirrored
from the previous review.15 This is important to ad-
dress so that future physicians are able to provide
consistent and high‐quality care to their patients.
As echoed by Crowley et al.,14 there is a need to
standardise and integrate nutrition education across
nations. Institutions such as the Association for
Nutrition UK48 and European Society for Clinical
Nutrition and Metabolism49 have developed guidance
outlining the requirements of undergraduate nutrition
training, although further action is needed to integrate
these standardised objectives within medical curricula.
Additionally, variations in the scope and detail of these
guidelines may ultimately impact the nutrition care
delivered within these regions.50 Therefore, a ‘joint
international strategic approach to nutrition in medi-
cal education’ has been suggested as a more consistent
solution.50

Strengths and limitations

The strengths of this review include its systematised
search and appraisal strategy. Although only English‐
language studies were included in this review, no stu-
dies were excluded on language alone after full‐text
review. A wider search of databases such as Me-
dEdPORTAL and a grey literature search may have
yielded further relevant studies. This study did not
undergo double screening.

CONCLUSIONS AND
RECOMMENDATIONS

This rapid review explores and summarises nutrition
education interventions delivered to medical students
published within the past 5 years. Heterogeneity in the
methods, content and outcomes of the identified inter-
ventions was identified. This review highlights the bene-
fits of teaching approaches including IPL and placing a
focus on the student's personal health behaviours. Novel
teaching methods such as culinary medicine and student‐
led initiatives may offer additional benefits, including to
the wider community. This review highlights the need for
institutions to publish and share their resources for wider
global representation in the literature. Additionally, the
use of validated surveys and objective assessments should
be considered to improve the quality of their findings.
Institutions may also consider a curricula‐wide approach
to integrating nutrition education using national gui-
dance to improve standardisation of learning objectives
and assessment. Future research may involve long-
itudinal studies to assess the long‐term impact of in-
tegrated nutrition education on delivery of care and its
impact on patients.
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