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Abstract: This review explores the diverse landscape of integrating nutrition and physical activity
education into medical school curricula, focusing on the imperative role of physicians in promoting
health through lifestyle changes. By examining global medical education structures, we uncovered
disparities in nutrition and physical activity training, and highlighted the need for a shared frame-
work to address international and regional challenges. Despite acknowledging the importance of
both nutrition and physical activity, studies have consistently uncovered deficiencies in medical
school curricula, especially in skills related to providing lifestyle advice and behavioral counseling.
Survey studies among medical students have illuminated various perceptions and knowledge gaps,
emphasizing the need for more comprehensive and mandatory nutrition and physical activity train-
ing. While acknowledging progress, challenges, such as time constraints, resource availability, and
faculty expertise, persist. Integrating lifestyle education results in resistance, a demand for strategic
communication, and faculty buy-ins. These findings underscore the importance of a holistic approach
that balances theoretical knowledge, practical skills, and confidence that medical students need to
promote effective nutrition and physical activity in healthcare.

Keywords: exercise promotion; medical student perceptions; active lifestyle; healthcare promotion;
curriculum design; health diet; nutrition

1. Introduction
1.1. Promoting Health: The Impact of Diet and Physical Activity Adherence

The significance of a healthy lifestyle, including adequate diet and physical activity
(PA), has been recognized worldwide. A healthy lifestyle is characterized by a balanced diet,
regular PA, and overall well-being, which are essential for maintaining health, enhancing
physical fitness, and reducing the risk of chronic diseases [1]. Adequate nutrition supports
physical fitness and recovery processes, whereas PA is crucial for preventing disease and
managing stress [2]. Diet and PA must be considered as interrelated components of a
holistic approach to preventive medicine and health promotion. In the past decade, the
World Health Organization (WHO) has emphasized the crucial role of health systems in
promoting diet and PA to combat noncommunicable diseases (NCDs) [3,4]. The WHO's
objectives to increase adherence to a healthy diet are multifaceted and include the promo-
tion of guidelines to prevent chronic diseases, development of responsive health systems,
and integration of health considerations into broader policy areas. These objectives are
pursued with an understanding of the varying levels of adherence across different regions
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and socioeconomic contexts and through targeted efforts to address specific nutritional
challenges such as obesity, NCDs, and maternal and child health [5]. In 2018, the World
Health Assembly (WHA) approved a new Global Action Plan on Physical Activity (GAPPA)
aimed at reducing the prevalence of physical inactivity by 15% by 2030. The WHO recom-
mends that all countries establish national guidelines and set PA targets to help support
populations achieve these targets and maintain healthy levels of PA [6].

Interestingly, while the importance of these lifestyle factors is widely recognized,
adherence to the recommended dietary and exercise guidelines is not universal. This
highlights the gap between knowledge and practice in the adoption of healthy lifestyle
behaviors. Recent global statistics have highlighted a significant discrepancy between
dietary and PA recommendations, and actual habits among adults. Studies have shown
that a substantial portion of the adult population does not adhere to the dietary guidelines
that are essential for health and well-being. For instance, WHO reports that many adults
fail to consume the recommended daily intake of 400 g of fruits and vegetables, limit the
total fat intake to less than 30% of the total energy, and maintain salt consumption below
5 g per day [4]. In the United States, the Healthy Eating Index scores reveal that the aver-
age diet quality score for adults is 58 out of 100, indicating a significant gap between the
actual diet and recommended nutritional guidelines. These scores are derived from data
collected through the National Health and Nutrition Examination Survey (NHANES) and
reflect the widespread challenges in meeting dietary recommendations [7]. Recent studies
have shown that adherence to dietary recommendations among European adults varies
significantly across regions and demographics. A study utilizing data from the United
Kingdom (UK) Biobank found that nearly one-third of participants did not meet any dietary
recommendations, whereas only 9.5% adhered to three or four dietary guidelines. This indi-
cates a substantial gap in dietary guidelines aimed at reducing the risk of chronic diseases
and improving overall health outcomes. The study highlighted that better adherence was
associated with lower risks of all-cause mortality and cardiovascular disease [8]. Regarding
PA, in the WHO revised recommendations published in 2020, adults are advised to engage
in a minimum of 150-300 min of moderate-intensity PA or 75-150 min of vigorous-intensity
PA per week [3]. Alternatively, adults can choose an equivalent combination of aerobic PA
each week [3]. However, recent global statistics show that 1.4 billion adults, constituting
27.5% of the worldwide adult population, fail to meet the recommended PA level essential
for improving and protecting their health and well-being [9,10].

The challenges of maintaining a healthy lifestyle are also evident among university
students, as demonstrated in a study by Moscatelli et al. (2023). This study assessed the
lifestyle, eating habits, and effects of nutritional education among undergraduate students
in Southern Italy. The findings revealed significant improvements in blood pressure, PA
levels, and dietary habits following a six-month period of training seminars focused on
nutrition and lifestyle education. These results underscore the importance of targeted
educational interventions to promote healthier behaviors, particularly among young adults
transitioning to independent living [11]. Recent studies have highlighted the positive
impact of comprehensive lifestyle education on medical students. For instance, Jones
et al. (2023) discussed the integration of nutrition education into the medical curriculum,
emphasizing the need for such education to be interwoven across various medical disci-
plines to improve overall healthcare outcomes [12]. Blythe et al. (2022) review innovations
in nutrition education within UK medical schools, illustrating the benefits of creating
dedicated roles for nutrition education to enhance the visibility and effectiveness of such
programs [13]. Rocliffe et al. (2024) examined the impact of physical education and sports
on adolescent mental health and well-being, underscoring the necessity of incorporating PA
into educational curricula to address broader health challenges [14]. It is highly recognized
that the widespread absence of formal nutrition and PA education in medical schools has
persisted over many years. A comparative analysis of the specific credits and skills in nutri-
tion and PA offered by non-European (EU) and EU universities for the formation of medical
doctors revealed significant differences influenced by educational policies and healthcare
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priorities. This comparison is grounded in the evaluation of curriculum structures, credit
allocations, and emphasis on interdisciplinary training. In the EU, medical education is
structured under frameworks such as the Bologna Process, which standardizes higher
education across member states. Generally, EU universities integrate nutrition and PA into
their medical curricula through both mandatory and elective courses. Studies indicate that
EU universities typically allocate around 20 to 30 credits to nutrition education, extensively
covering clinical and public health nutrition. Additionally, PA education is significantly
included within public health curricula, emphasizing exercise physiology and lifestyle
medicine [15]. In contrast, non-EU universities, especially in the United States (US), show
greater variability and often less integration of these subjects. Research by Adams et al.
(2015) notes that US medical schools average about 19.6 h of nutrition education through-
out the medical curriculum, translating to fewer credits compared to EU counterparts.
Similarly, PA education in non-EU universities is less integrated, with a primary focus
on exercise prescription rather than a broader public health approach [16]. This disparity
reflects differing educational philosophies and healthcare priorities. EU medical education
tends to adopt a more holistic approach to patient care, acknowledging the significant role
of lifestyle factors in disease prevention and management. In contrast, non-EU systems,
particularly in the US, prioritize biomedical sciences, often at the expense of comprehensive
nutrition and PA training. The structured and comprehensive approach in the EU ensures
medical graduates are better equipped with essential skills in nutrition and PA, addressing
the rising need for lifestyle medicine in managing NCDs. By contrast, the less consistent ap-
proach in non-EU universities underscores the need for global standardization to enhance
the quality of medical education and patient care outcomes.

1.2. The Vital Role of Healthcare Settings in Promoting Diet and Physical Activity

The WHO recognizes the importance of promoting healthy diets within healthcare
facilities as part of a broader strategy to tackle NCDs [17]. The WHO’s Health Promoting
Hospitals network aims to reorient healthcare services toward a more health-oriented
approach that includes the promotion of healthy diets among both patients and healthcare
staff [18]. However, studies have shown that hospital management policies often fall short
of supporting comprehensive health promotion strategies, including those aimed at improv-
ing dietary habits among patients [19]. These gaps in policy implementation can hinder
efforts to promote healthy eating habits and reduce diet-related diseases. Additionally,
environmental interventions in healthcare settings, such as changes in food supply and
nutritional information at the point of choice, are part of the efforts to encourage positive nu-
tritional behavior [20]. The Global Action Plan for Physical Activity Promotion (2018-2030),
developed by the WHO, emphasizes the value of implementing PA promotion schemes
within healthcare facilities, mainly oriented toward patients and conducted by healthcare
professionals who have received suitable training [21]. A tailored toolkit has been created
for primary care, which encompasses strategies to aid countries in implementing and
supporting PA evaluation and counseling systems as part of universal healthcare [22]. In
2021, despite ongoing efforts, less than 50% of countries reported implementing a national
protocol for the stated objective [10]. The 5A’s model, which comprises Ask, Advise, Assess,
Assist, and Arrange, serves as a structured intervention approach designed to encourage
increased PA levels among patients [22]. This model calls for clinicians to first inquire
about patient adherence to recommended PA guidelines and evaluate any potential risks
or restrictions. Subsequently, they should provide information on the health advantages
of PA and collaborate with patients to establish targets for PA. Clinicians must then assist
patients in recognizing obstacles that hinder their PA and developing strategies to tackle
these obstacles [22]. Finally, they must arrange for follow-up support to ensure that patients
receive continuous assistance in pursuit of increased PA levels. These models identify PA
levels and sedentary behavior, provide verbal encouragement, evaluate physical fitness,
prescribe personalized exercise programs, and refer patients to third-party services. These



Nutrients 2024, 16, 2809

40f21

intervention models can be implemented individually or in combination to address patients’
PA needs in primary care settings [22].

The healthcare sector presents a unique opportunity to promote a healthy diet and
PA across populations. First, it allows for direct contact with the large demographics of
the population across their lifespan, as most individuals visit their healthcare providers
at least once a year [23-25]. This enables the delivery of individualized care, including
personalized risk assessments, tailored advice, and support for behavioral changes. Second,
public trust in the healthcare sector and primary care physicians is considered to be the most
adequate, reliable, and approachable source of nutritional information [26-30]. Despite
the essential function of health care professionals in primary care and the documented
success of interventions, the number of practitioners actively participating in healthy
lifestyle promotion could potentially increase. Available data regarding the promotion
of a healthy diet/PA in primary healthcare settings reveal disparities in assessment and
counseling practices. The prevalence of dietary counseling in primary care varies, with
studies indicating that a significant proportion of primary care physicians recognize the
importance of diet and nutrition in health maintenance and disease prevention, yet often
do not provide extensive dietary counseling [31]. Approximately 70% of primary care
physicians in a German study reported routinely providing brief consultations on diet
modifications to at least half of their patients [29]. Nearly all surveyed Croatian [32]
and Lebanese [33] general practitioners claimed to offer nutritional support in everyday
practice. However, only 20% of Croatian general practitioners provide counseling to
all patients, with 80% targeting those with specific health risks [32]. A study in Saudi
Arabia found that one-third of primary care doctors never or rarely provided nutritional
counseling, while the other third did so only half of the time [34]. More than 90% of
Australian general practitioners proactively discussed nutrition with patients, and nearly
80% stated that patients often initiated these conversations [35]. The prevalence of PA
counseling in primary care is generally low (37.9%) [36]. The extent to which primary
care practitioners screen for and provide advice on PA varies significantly (2.4-100% and
0.6-100%, respectively) [36,37].

Understanding the challenges and barriers faced by healthcare professionals in pro-
moting healthy lifestyles is critical. Research has consistently shown that external factors,
such as time constraints, patients’ lack of interest, and financial limitations, have a pro-
found impact on diet and PA promotion [33,38—41]. These studies underscore the need
to address these barriers to enhance the effectiveness of both nutrition and PA initiatives.
Additionally, healthcare professionals often report significant gaps in their knowledge and
skills related to promoting both diet [42-44] and PA [39-41,45,46], highlighting the urgent
need for targeted educational programs to build their confidence and competence in this
area. There is an urgent need for the integration of public health principles and consid-
eration of behavioral and psychosocial factors within hospital-based healthcare systems.
This study emphasizes the crucial role of integrating nutrition and PA counseling into
medical school curricula to equip physicians with the skills necessary to effectively manage
chronic diseases.

The primary objective of this review is to critically evaluate the current state of nutri-
tion and PA education within the medical school curriculum. This encompasses examining
the structural organization of PA education, identifying key components and content,
and assessing the effectiveness and inclusivity of nutrition and PA education in med-
ical school programs. Additionally, this review aims to provide insights from survey
studies—quantitative or qualitative research that collects data through structured question-
naires or interviews conducted among medical students. This investigation included a
comprehensive analysis of the research designs, methodologies, and sample characteristics
of these surveys, as well as an evaluation of the perceptions, knowledge, attitudes, and
practices of medical students concerning nutrition and PA education.

Our decision to write this review stems from the recognized need to address disparities
in nutrition and PA education across medical schools globally. Despite the well-documented
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benefits of a healthy lifestyle in preventing chronic diseases and promoting overall well-
being, a significant gap remains in how these subjects are integrated into medical curricula.
By synthesizing existing research and providing a critical assessment, we aimed to highlight
the areas requiring improvement and propose a framework for enhancing nutrition and PA
education in medical training. This review is intended to inform educators, policymakers,
and researchers about the current landscape and advocate for more comprehensive and
standardized approaches to lifestyle education in medical schools.

2. Nutrition and Physical Activity Education in Medical School Curricula
2.1. Nutrition Education

The assessment of nutrition education within medical curricula reveals a shared under-
standing of its relevance but also underscores substantial deficiencies in its incorporation
and efficacy. Medical students and educators acknowledge the vital function of nutrition in
managing persistent illnesses and overall patient care; however, research has consistently
unveiled dissatisfaction with the present level of nutrition education [47]. To rectify this
issue, medical school curricula must be revised to prepare future general practitioners with
indispensable knowledge and practical abilities. By incorporating nutritional education
into undergraduate and graduate medical education, medical educators can prepare physi-
cians to address the dietary requirements of their patients, ultimately enhancing the health
outcomes of the population [48].

The inclusion of nutrition in medical curricula worldwide is not uniformly mandated,
with significant variability in the presence and extent of nutrition education across different
regions and schools. Lepre et al. (2021) [49] highlighted that only 44% of accreditation
and curriculum guidance internationally includes nutrition, indicating an inadequate
representation of nutrition in medical education at various levels. This lack of uniformity
persists despite the recognized importance of diet in health outcomes and the role of
physicians in providing dietary advice. Interestingly, while Chung et al. (2014) [15]
reported that 68.8% of surveyed medical schools in Western European Union countries
require some form of nutrition education, actual contact hours remain limited, averaging
23.68 h. This suggests that even among schools that include nutrition education, the depth
and comprehensiveness of the training may be insufficient.

Over the past four decades, several initiatives have aimed to integrate nutrition into
undergraduate medical education programs. For instance, the NIH-funded Nutrition Aca-
demic Award (1998-2005) helped develop nutrition education strategies and assessment
tools, which improved nutritional knowledge and counseling confidence among medical
students [50]. However, this program has not achieved widespread adoption or sustained
integration into the medical curricula. Surveys of US medical schools have consistently
shown a lack of adequate nutrition education, with many failing to provide the recom-
mended minimum of 25 h of nutrition training [51]. A 2014 survey revealed that 71% of
medical schools did not meet this minimum, and where nutrition curricula existed, they
were mostly limited to preclinical courses, with little clinical application [16]. This challenge
persists as medical advances continue to expand the required knowledge base, making it
difficult to integrate essential content, such as nutrition. Unlike Ireland, the US, Canada,
the UK, Australia, and New Zealand have visible curriculum guidelines for undergraduate
nutritional education [35]. Guidelines in the US are detailed and prescription-oriented,
whereas those in Australia and New Zealand emphasize the ability to identify nutritional
risks. In contrast, the UK and US guidelines primarily focus on body weight assessment,
potentially overlooking other important aspects of nutritional care [35]. Only the UK had
mandatory nutritional guidelines for medical school curricula in 2015 [35]. Differences in
curricular guidelines pose challenges to achieving a uniform curriculum and consistent
nutritional counseling practices. The NNEdPro Global Institute for Food, Nutrition, and
Health has demonstrated improvements in nutritional education in these countries. It
emphasizes the importance of nutrition as part of a doctor’s responsibilities and promotes
cooperation and consensus on best practices [52]. NNEdPro launched a nutrition educa-
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tion package as part of the Nutrition Education Policy in Healthcare Practice (NEPHELP)’
project. The aims of the NEPHELP were to (1) develop, evaluate, and implement nutrition
education workshops and educational resources; (2) understand the feasibility and accept-
ability of a nutrition education model via participant and facilitator feedback; and (3) gain
insights into where doctors and health professionals see the place for nutrition in their
education. At Harvard Medical School, an innovative curriculum involving problem-based
learning and simulated cases significantly improved students’ confidence in diet and exer-
cise counseling [53]. This program highlighted the effectiveness of integrating interactive
and practical learning methods into the curriculum. Similarly, the University of Nevada
School of Medicine’s approach, which combined lectures with small-group discussions and
CD-ROM programs, received high ratings from students and demonstrated above-average
nutrition subscores [54].

In graduate medical education, nutrition education should build upon the foundation
established during undergraduate medical education by tailoring the content to the specific
needs of each medical specialty [55,56]. Although physicians do not require detailed nutri-
tion training from a registered dietitian, they require a core foundation of evidence-based
knowledge and practical skills to provide timely dietary advice and effectively collaborate
with nutrition professionals. Studies have demonstrated that primary care [57-59], obstet-
rics [60,61], and surgery [62,63] residents frequently lack the preparation required to meet
patients’ nutritional requirements. Enhancing nutrition education in graduate medical
education can improve trainees’ confidence and capacity to execute nutritional counseling.
Specialties such as cardiology and endocrinology naturally demand advanced nutrition
knowledge owing to the dietary sensitivities of their patient populations. However, many
cardiologists [55] and endocrinologists [64] have reported insufficient nutritional education
during training. Similar gaps exist in gastroenterology fellowship programs, emphasiz-
ing the need for more standardized and comprehensive nutrition education across all
specialties [65,66].

University of Arizona College of Medicine, with its extensive 75 h program, reported
significant improvements in students’ objective structured clinical examination (OSCE)
Nutrition Scores and received positive feedback regarding the integration of nutrition
into the curriculum. This indicates a deeper and more comprehensive understanding
of nutritional principles and better preparedness for applying this knowledge in clinical
practice [67]. Determining the “best” method of instruction from the provided data can
be challenging because each method has its own strengths and may work best in different
contexts. However, some insights can be drawn from the reported outcomes of various pro-
grams. For instance, a combination of methods, particularly those that integrate nutrition
education throughout the curriculum and include problem-based learning, workshops,
and interactive components, tends to produce favorable outcomes [53,67,68]. The outcomes
from these institutions demonstrate that students generally respond well to nutrition ed-
ucation, which is integrated, interactive, and comprehensive. Programs that effectively
blend these elements tend to result in higher satisfaction, better preparedness, and greater
ability to apply nutrition knowledge in clinical practice. Challenges across institutions
include limited time within already packed medical curricula, varying levels of emphasis
on nutrition, and insufficient faculty training in nutrition education. Furthermore, assess-
ment methods vary, with some schools using OSCEs and others relying on self-reported
confidence and knowledge surveys leading to inconsistencies in measuring outcomes.
In the future, the integration of comprehensive and standardized nutrition education is
essential. Enhanced training for faculty members, consistent assessment methods, and
increased hours dedicated to nutrition within the curriculum are necessary. Developing
a universally accepted framework for nutrition education in medical schools could help
address these challenges, ensuring that future physicians are well prepared to effectively
integrate nutrition into patient care (Table S1 in the Supplementary Material provides a
detailed overview of the various nutrition education programs implemented in medical
schools, with a focus on their methodologies, assessment techniques, and outcomes).



Nutrients 2024, 16, 2809

7 of 21

For practicing doctors, continuing medical education is crucial to address the existing
gaps in knowledge and enable effective nutritional counseling. Health policy adjustments
are required to motivate general practitioners to expand their knowledge in this area.
Continued medical education programs in the US are leading nutrition training programs
for practicing doctors [69]. Some examples are the Lifestyle Medicine course, Mayo Clinic
Nutrition and Wellness in Health and Disease, and the Nutrition and Health Conference,
which reviews the latest nutrition-related information [70]. Workshops have also improved
the confidence of primary care professionals in nutritional counseling [71-73].

Overall, the findings of these studies advocate for a more structured, integrated,
and experiential approach to nutrition education in medical training [74-85]. Addressing
existing gaps and standardizing instructional methods and assessments are crucial steps
toward better preparing future physicians to meet the nutritional needs of their patients,
ultimately contributing to improved public health outcomes.

2.2. Physical Activity Education

Participation in regular PA is imperative to prevent NCDs and maintain overall well-
being [23,86]. Physicians, as trusted sources of health information, play a pivotal role
in encouraging PA among patients. This reality presents unprecedented challenges for
the medical profession, imposing changes in public health strategies and fundamentally
re-evaluating medical education. Studies conducted in different countries have highlighted
the inadequacy of PA education in medical school curricula, highlighting a critical gap in
physician training [87,88].

This issue persisted since the early recognition of the widespread absence of formal
PA education in medical schools in 1975. A survey from that era indicated that only 16%
of US medical schools included courses specifically addressing exercise as a component
of preventive medicine [89]. These results were confirmed in a different study where it
was found that only 13 out of 102 US allopathic medical schools provided instruction
on the health benefits of PA and just six of these schools made it a mandatory part of
the curriculum [90]. The topics covered during instruction were limited, with a focus on
counseling patients to encourage PA [90]. Stoutenberg et al. (2015) [91] obtained different
results from structured interviews with program directors of 74 of 171 accredited US medical
education programs in 2013. The results showed that 78.4% of the programs included PA
training in their curricula. However, a lower proportion of programs included essential
tools for PA counseling, such as education on national recommendations for aerobic activity
(61%) and strength training (44%) [91]. Dacey et al. (2014) [92] conducted a systematic
review to describe curricular components and assess the effectiveness of PA counseling
education programs in medical schools [92]. They found four programs with solid evidence
of improvements in students” attitudes, knowledge, and skills in PA counseling, and self-
efficacy in conducting PA counseling. Analysis revealed that program duration ranged
from 2.5 h to 4 years, indicating that varying lengths and intensities can have an impact. All
programs provided opportunities to practice PA counseling, and three had interventions
grounded in a conceptual framework [92]. Two programs addressed students’ PA behavior.
The four programs with the strongest evidence of impact incorporated PA into existing
programs addressing behavioral change or health promotion/disease prevention topics.
This suggests support for developing PA counseling skills by integrating them into existing
curricula [92]. One study explored medical students’ views on an e-learning resource,
MEdic Gaming (MEGA), focusing on PA promotion and prescriptions [93]. The results
showed that despite receiving limited instructions on PA prescriptions, medical students
recognized the importance of exercise in preventing and managing chronic conditions. The
study found that students found the MEGA e-learning resource informative and believed
that it could be incorporated into undergraduate medical curricula. However, the students
also emphasized the need for supplementary e-learning on PA prescriptions, such as patient
counseling opportunities in person, either through dedicated teaching sessions or during
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clinical placements. It is unclear whether addressing medical students’ deficits in PA
knowledge has a positive impact on their future clinical skills [93].

The inclusion of PA training in undergraduate medical education is often inade-
quate. A study of Australian medical schools revealed that while most institutions (88.2%)
provided some form of PA training, the depth and breadth of this training were often
insufficient. Only 42.9% of schools believed that their PA training was adequate to pre-
pare students for effective patient counseling [88]. Moreover, only 46.7% of participants
included national strength training recommendations in their curricula. This inadequacy
is reflected in the fact that many inactive Australians still need to receive PA recommen-
dations from general practitioners [88]. These results indicated that providing PA on an
optional basis does not provide the essential knowledge and skills that future physicians
must possess. Jadczak et al. (2019) introduced a 1.5 h PA module into a 5th-year geriatric
medicine course that included an exercise tutorial and practical counseling session. This
intervention significantly improved students’ perceived competence in advising older
adults about exercise [94]. Recognizing the need for practical application, a student-led
initiative at the University of British Columbia Faculty of Medicine integrated exercise
prescriptions into the curriculum, emphasizing practical skills. This approach allowed stu-
dents to deepen their understanding through real-life case-based sessions, thus providing
a hands-on learning experience. The curriculum covered the PA Vital Sign10 assessment,
identifying safety for starting exercise, creating personalized exercise prescription plans,
and overcoming barriers through motivational interviews or referrals to exercise profession-
als. The content was integrated into the existing curriculum with the support of curriculum
leaders, adapted from existing sessions, and included in case-based sessions on relevant
clinical topics. By implementing this approach, students can enhance their abilities and
deepen their understanding of the subject matter by applying their knowledge to practical
situations that mirror real-life situations [95]. Similarly, a review of PA education in US
medical schools found that more than half of the institutions did not offer any formal
PA education, leaving many future physicians ill prepared to assist their patients with
PA counseling [96]. According to the results, a significant number of institutions did not
offer PA education-related courses, and when available, they were rarely mandatory [96].
Courses focused on sports medicine and exercise physiology are more common than those
addressing behavioral counseling, lifestyle medicine, and preventive medicine [96]. Weiler
et al. (2012) [97] conducted a study evaluating the provision of PA teaching content in the
curricula of all medical schools (31) in the UK [97]. The researchers discovered that the
delivery of PA teaching varies greatly across UK medical schools, with much of it being
either scarce or nonexistent [97]. The increasing prevalence of integrated curricula hinders
the incorporation of PA teaching into existing and well-established curricula traditionally
based on medical specialties. Additionally, there is a widespread lack of fundamental PA
teaching elements in PA education, such as endorsements and guidance from all four UK
departments of health [97].

Despite these challenges, there are initiatives aimed at improving PA training in
residency programs. For example, a project in the US successfully integrated PA counseling
into primary care residency training, showing improved knowledge and practice among
residents [98]. One study in Ohio found that family medicine, internal medicine, and
obstetrics/gynecology residency programs dedicated an average of 2.8 h per year to
didactics on obesity, nutrition, and PA (ONPA) topics [98]. Ten programs taught techniques
for health behavior counseling. The results indicated that exposure to ONPA-related
didactics was associated with greater knowledge of counseling techniques among residents.
However, those with ONPA-related didactics exhibited poorer attitudes and perceived
professional norms toward ONPA counseling. Interviews with residents from all three
specialties revealed similar barriers to ONPA counseling, but there was variation in the
perception of responsibility to provide such counseling. Although primary care physicians
are expected to counsel overweight and obese patients, few residency programs offer
adequate training to support such counseling [98]. Connaughton et al. [99] investigated
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US medical school deans and education directors, focusing on PA, exercise topics, and
graduating students’ competency in exercise prescription. They found that lack of training
was a significant obstacle for physicians in providing PA counseling to patients. Data were
collected from 72 of 128 medical schools, resulting in a response rate of 56%. Only 10% of
the respondents said that their students could design exercise prescriptions, and only 6%
reported that their school provided a course addressing the American College of Sports
Medicine Guidelines for Exercise Testing and Prescription [99].

Moreover, integrating PA education into continuous medical education can help
address the ongoing educational needs of physicians, who may not have received sufficient
training during their formal education. The Exercise is Medicine Education Committee, a
collaboration between Exercise is Medicine and the American College of Sports Medicine,
has determined that medical students should acquire expertise in four critical domains
by the end of their training: performing PA and fitness assessments, prescribing and
supporting exercise programs, providing counseling, using behavioral strategies, and
promoting their own physical and mental health [100].

It is important to note that despite the long-standing recognition of the importance
of PA education and sporadic attempts to address this issue, deficiencies in PA educa-
tion persist globally in medical school curricula. Studies have consistently revealed the
inadequacy of PA training, particularly in terms of exercise prescription skills and behav-
ioral counseling [101-106]. To address this need, the American Medical Society for Sports
Medicine (AMSSM) has developed an Exercise Medicine and PA promotion (EM-PAP)
curriculum. The medical school curriculum includes exercise prescriptions for common
medical conditions and facilitates discussions on how diseases can be modified by exercise
and PA (Table S2, Supplementary Material) [107]. If incorporated, every physician complet-
ing medical school will possess the necessary skills to prescribe PA for common medical
conditions. Within residency programs, the promotion of PA and exercise can be incorpo-
rated into the existing curriculum, or as part of a broader lifestyle medicine curriculum
that encompasses training in promoting PA, healthy nutrition, and proper sleep hygiene.
The EM-PAP curriculum within sports medicine fellowship training offers in-depth and
focused experiences with clinical encounter benchmarks that may vary based on resources
and infrastructure [107]. The curricula provide guidance on promoting PA at various levels
of medical education; however, some limitations and variations exist, such as differences
in institutional and program approaches to education and residency education variations
between specialties [107]. A comprehensive study by Paez et al. (2024) [108] highlighted
the effectiveness of the “Exercise is Medicine” (EIM) workshops in Colombia, which trained
over 4000 healthcare professionals. The workshops included theoretical and practical com-
ponents using interactive lectures, hands-on elements, and role-playing. These methods
significantly improved participants” knowledge and awareness of PA prescriptions and
provided practical tools for clinical practice. The EIM approach emphasizes individualized
PA prescriptions considering patients’ beliefs, motivations, needs, and barriers (Table S2,
Supplementary Material) [108]. These initiatives aim to prepare future physicians to ef-
fectively counsel patients on PA, thereby improving patient outcomes and addressing the
global challenges of NCDs. The varied approaches to assessment and instruction reflect
diverse educational contexts and needs but collectively contribute to a robust framework
for incorporating exercise medicine into medical education.

3. Survey Studies among Medical Students
3.1. Perceptions and Knowledge of Nutrition

The perceptions and knowledge of medical students about nutrition are crucial for
their future role as healthcare providers. Despite the growing recognition of nutrition as
a critical component of health and disease management, many studies have highlighted
substantial gaps in medical education regarding nutrition, significantly impacting student
preparation to effectively counsel patients [109-126] A cross-sectional study in the US
showed that only 29% of medical interns felt sufficiently trained in clinical nutrition during
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medical school, highlighting a significant deficiency in nutritional training. This lack of
preparedness was associated with fewer weeks of nutrition education, underscoring the
need for more comprehensive curricular coverage [127]. Similarly, a study at the Indiana
University School of Medicine found that both medical students and residents perceived
current nutrition education as inadequate, often outdated, and poorly integrated into
the curriculum (Table S3, Supplementary Material) [128]. In Australia and New Zealand,
final-year medical students have expressed a need for more robust nutrition education,
feeling unprepared to handle nutrition-related issues in clinical settings. This indicates the
need for curricular reforms to include more comprehensive and practical nutrition training
(Table S3, Supplementary Material) [129].

Various efforts have been made to enhance nutritional education. At the University of
Alabama at Birmingham, a program involving medical students in community cooking
demonstrations significantly improved their nutritional knowledge and understanding of
social determinants of health. Participants reported improved skills in nutritional counsel-
ing and better communication with patients from diverse backgrounds [130]. Similarly, at
Florida International University, transitioning from take-home assignments to large-group
application exercises in an endocrinology course significantly improved students” percep-
tions of their learning about nutrition and social determinants of health [131]. Experiential
learning has shown promise in enhancing nutritional education. A study at the University
of Cincinnati College of Medicine implemented a medical nutrition therapy experience
in which medical students followed medically prescribed diets for two weeks. This im-
mersive approach increased students’ confidence in using nutrition counseling in clinical
settings and underscored the importance of practical hands-on experiences in nutrition
education [132]. Despite these efforts, many medical schools lack dedicated nutrition
courses, often integrating nutrition into other subjects, without providing sufficient depth.
This integration often results in graduates feeling unprepared to apply their nutritional
knowledge to clinical practice [127]. An international review highlighted that while there
is global recognition of the need for better nutrition education, the actual implementation
in medical curricula remains inconsistent, leading to significant variability in students’
readiness [133].

From a historical perspective, the fluctuating importance of nutrition in medical ed-
ucation is evident. Advances in medical science and the emergence of new fields have
often overshadowed nutrition, reducing its emphasis on curricula. However, innovative
approaches such as problem-based learning and case studies have shown potential in
improving students’ nutritional knowledge and counseling skills (Table S3, Supplementary
Material) [134]. A study at the University for Development Studies in Ghana found that 92%
of clinical-level medical students considered nutrition education relevant to their future
practice. However, 70% were dissatisfied with the amount of time dedicated to nutrition
education. Only 22.2% felt adequately prepared to provide nutritional care, highlighting
the need for improvements in both the content and format of nutrition education (Table
53, Supplementary Material) [135]. Further emphasizing these gaps, a survey conducted
at Monash University in Australia found that medical students perceived nutrition as a
foundational component of medical management, particularly for chronic diseases. How-
ever, the emphasis on nutrition varies significantly among educators, affecting students’
perceptions of its importance and their preparedness to integrate it into clinical practice
(Table S3, Supplementary Material) [136]. A review of interventions aimed at improving
nutrition education for medical students found that, while various strategies, including
lectures, workshops, and interactive modules, can enhance knowledge, many students
still feel underprepared for clinical applications. This underscores the need for a more
integrated and practical approach to nutrition education in medical curricula [137].

Research from Gulf Medical University in the UAE found that 78.5% of medical
graduates felt that they had not received adequate nutrition instruction during their un-
dergraduate studies. Graduates have identified major areas of deficit in clinical nutrition,
primary care, and evidence-based nutrition, highlighting the need for curricular improve-
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ments (Table S3, Supplementary Material) [138]. A recent study by Amoore et al. (2023) [84]
in Ghana demonstrated that nutrition education interventions significantly improved med-
ical students’ dietary habits, knowledge, and self-efficacy in providing nutrition care. The
study emphasized the need for continuous implementation of such interventions to sustain
these outcomes [84]. Another study at the University of Birmingham integrated nutrition
education and medical training through community-based culinary workshops. This inno-
vative approach enhances students’ counseling confidence and practical skills, reflecting
the importance of experiential learning in nutrition education (Rothman et al. 2020) [139].
The University of Cambridge has also implemented a comprehensive nutrition education
initiative utilizing a vertical spiral approach during the years of clinical focus on medical
degrees. This program, which includes leadership and advocacy training, diverse teaching
modes, and a multidisciplinary approach, has shown promise but continues to require
ongoing evaluation and adaptation to fully meet the needs of medical students [140].

In conclusion, medical students globally recognize the critical role of nutrition in pa-
tient care but consistently report feeling inadequately prepared to address nutritional issues
in clinical settings. Enhancing nutrition education through dedicated courses, practical
workshops, and integrated learning approaches is essential to equip future physicians with
the necessary knowledge and skills. Addressing these educational deficiencies is crucial
for improving public health outcomes and ensuring that future doctors provide optimal
nutritional guidance to patients. This consensus has been supported by various studies
conducted in different countries.

3.2. Perceptions and Knowledge of Physical Activity

Medical students’ perceptions and knowledge regarding PA have been extensively
studied, highlighting significant gaps in their education and training. Despite recognizing
the importance of PA in health promotion and disease prevention, many medical students
feel inadequately prepared to counsel patients effectively [141-143]. In the UK, studies
have shown that medical students are less knowledgeable about PA guidelines than about
other health promotion guidelines, such as those for alcohol consumption. This was ev-
idenced by only 40% of UK medical students being aware of the national PA guidelines,
and only 52% feeling adequately trained to advise patients on PA (Table 54, Supplementary
Material) [144]. Similarly, a study of American medical students found that although they
received more instruction on exercise during their preclinical years, they felt less confident
in applying this knowledge during clinical practice, highlighting a disconnect between
theoretical learning and practical application (Table 54, Supplementary Material) [145].
Turkish medical students also reported limited knowledge and training in PA promotion,
with many expressing a desire for more education on this topic (Table 54, Supplementary
Material) [146]. Further research has highlighted that final-year UK medical students were
largely unaware of the current exercise guidelines, and many had not received recent
training in lifestyle medicine, suggesting a significant need for curriculum reforms to better
equip future doctors (Table 54, Supplementary Material) [147]. In the United States, despite
a high interest in training related to chronic disease prevention, most students reported
minimal formal education in PA and nutrition, underscoring the need for more structured
and extensive training programs (Table S4, Supplementary Material) [148]. A study as-
sessing the PA and fitness levels of undergraduate medical students in India found that,
while the majority met the recommended PA levels, their physical fitness did not reach
the desired level. This indicates that being physically active does not necessarily equate
to being physically fit and underscores the need for comprehensive fitness training [149].
Additionally, a PA learning module implemented in New Zealand demonstrated that struc-
tured educational interventions could significantly improve medical students’ confidence
and perceived competence in providing PA advice [150]. Overall, these studies highlight a
clear need for enhanced education and training in PA and lifestyle medicine within medi-
cal school curricula. Medical students globally recognize the critical role of PA in health
promotion; however, their current training is insufficient to adequately prepare them for
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clinical practice. Integrating comprehensive PA and lifestyle medicine modules along with
practical training opportunities could significantly improve medical students’ confidence
and competence in this vital aspect of preventive medicine [151-154]. Addressing these
educational deficiencies is crucial to improving public health. Future physicians must be
equipped to provide optimal guidance to their patients, and systematic changes in medical
curricula are essential to bridge this gap. Ensuring that medical students receive robust
training in PA and lifestyle medicine will enable them to effectively combat the growing
prevalence of chronic diseases through informed and confident patient counseling.

4. Integrating Lifestyle Medicine into Medical Curricula: The Indissociable Roles of
Nutrition and Physical Activity

Nutrition and PA are interrelated in achieving optimal health. By integrating these
elements into medical education and practice, practitioners can effectively address the root
causes of chronic diseases and improve the long-term health outcomes for their clients.
These guidelines serve as a valuable resource for practitioners seeking to enhance their
practice through a combined focus on nutrition and exercise, ultimately contributing to
better public health [155]. By integrating lifestyle medicine into the curriculum, physicians
can be better prepared to address the root causes of these diseases through preventive and
therapeutic strategies [156,157]. Furthermore, evidence-based practice guidelines for nutri-
tion and exercise practitioners emphasize the importance of providing individualized and
consistent education to improve client outcomes, highlighting the need for comprehensive
training that encompasses both nutrition and PA [155]. Interestingly, despite the recognized
importance of this integrated approach, studies have found that knowledge among specific
populations, such as general practitioners, who are well positioned to guide patients, often
demonstrates a greater inclination to advise on PA rather than nutrition, suggesting an
imbalance in current medical guidance practices [158]. This underscores the need for a
more unified approach to medical education to ensure that healthcare professionals are
equally proficient in both areas.

Lifestyle medicine focuses on educating patients about the benefits of a whole-food,
plant-predominant dietary lifestyle, regular PA, healthy sleep habits, stress management,
avoidance of risky substances, and positive social connections as primary therapeutic
modalities for the treatment and reversal of chronic diseases [159]. Traditionally, these
principles have been taught under the guise of biochemistry-centric nutrition lectures,
recommended guidelines for PA, and selected topics in preventive medicine during pre-
clinical years. However, this approach often fails to provide students with the practical
skills required to apply this knowledge in clinical settings [159]. Incorporating lifestyle
medicine into medical education can inspire students to choose primary care. Students
become more adept at addressing and treating the root causes of chronic diseases, which
can reignite their initial desires to treat and heal and may have inspired them to pursue
medicine first [159]. This is particularly important given the current shortage of primary
care providers and the increasing burden of chronic diseases. Research has shown that the
training of healthcare professionals can positively affect individual lifestyles. For example,
healthcare professionals are more likely to adopt healthy eating behaviors and responsible
drinking habits that they can then pass on to patients [160]. This highlights the importance
of incorporating comprehensive lifestyle medicine education into medical curricula to
promote healthy behavior among future healthcare providers and patients. Moreover,
integrating lifestyle medicine into medical education aligns with broader goals of public
health and preventive medicine. This helps physicians understand the complex interplay
between lifestyle factors and health outcomes, thereby promoting a more holistic approach
to patient care [161]. By addressing lifestyle factors such as diet and PA, medical students
can learn to provide more comprehensive and effective patient care.

The implementation of lifestyle medicine in medical education has yielded positive
global outcomes. For example, Riphah International University in Pakistan successfully
integrated lifestyle medicine into its undergraduate curriculum, which included a training
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faculty and embedding lifestyle medicine content throughout educational activities [162].
This comprehensive approach ensures that students are well versed in lifestyle medicine
principles from the start of their medical education. At Stanford Medical School, a lifestyle
medicine course available to all university students has gained popularity, demonstrating
growing interest in this field. The course covers a wide range of topics, including nutri-
tion, exercise, sleep, and behavioral change techniques, and is supported by faculty from
various disciplines [163]. Such interdisciplinary courses highlight the broad applicability
and appeal of lifestyle medicines. The American College of Lifestyle Medicine has been
instrumental in developing educational materials and promoting lifestyle medicine educa-
tion. Their initiatives, such as the Lifestyle Medicine Residency Curriculum and various
Continuing Medical Education courses, aim to fill the gaps in current medical education
and ensure that physicians are well equipped to incorporate lifestyle medicine into their
practice [164]. Figure 1 shows a comprehensive SWOT analysis that outlines the strengths,
weaknesses, opportunities, and threats related to incorporating lifestyle medicine education
into medical curricula, emphasizing the integration of nutrition and PA.

) Improved health outcomes: Lifestyle medicine education focuses on preventive care through diet,
= physical activity, and other healthy habits, which can lead to improved health outcomes in patients.

Holistic approach: It promotes a holistic approach to patient care by addressing the root causes of
chronic diseases rather than just treating symptoms.

oths Student interest: There is a growing interest among medical students in learning about lifestyle
medicine, as seen in the popularity of related courses and student-led initiatives.

Positive behavioral change: Training in lifestyle medicine has been shown to positively impact
the health behaviors of healthcare professionals, making them better role models for their patients.

Interdisciplinary learning: Lifestyle medicine can integrate various disciplines, such as nutrition,
exercise science, psychology, and preventive medicine, to provide comprehensive education.

Lack of faculty expertise: Many medical schools lack faculty members who are trained and
knowledgeable in lifestyle medicine.

Curriculum overload: Adding lifestyle medicine to already packed medical curricula can be
challenging, requiring careful planning to integrate without overwhelming students.

Inconsistent implementation: There is variability in how lifestyle medicine is taught across
different institutions, leading to inconsistent education and preparedness among graduates.

Insufficient assessment tools: There is a need for well-developed assessment tools to evaluate
students' competencies in lifestyle medicine effectively.

0 Rising demand for preventive medicine: With the increasing recognition of the role of lifestyle in
managing chronic diseases, there is a growing demand for physicians trained in lifestyle medicine.
Interprofessional collaboration: Lifestyle medicine offers opportunities for collaboration between

medical professionals and other health disciplines such as dietitians, and physical therapists.

oPportunities Technological integration: The use of wearable devices and health apps can enhance lifestyle

medicine education by providing real-time data and feedback on health behaviors.

Policy support: Initiatives by organizations such as the World Health Organization and the
American College of Lifestyle Medicine can support the incorporation of lifestyle medicine into
medical education through guidelines and funding.

Resistance to change: Traditional medical education models and resistance to changing established
curricula can hinder the adoption of lifestyle medicine education.
Funding constraints: Securing funding to develop and implement new courses and training programs

in lifestyle medicine can be challenging.

Threats Varying accreditation standards: Differences in accreditation standards and requirements across

regions and institutions can create barriers in standardizing lifestyle medicine education.

Limited research and evidence: Although growing, there is still a need for further research to

support the efficacy and benefits of lifestyle medicine interventions in medical education.
Figure 1. Comprehensive SWOT analysis of integrating lifestyle medicine into medical school
curricula, detailing the strengths, weaknesses, opportunities, and threats associated with the imple-
mentation and education of lifestyle medicine among medical students.
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5. Conclusions

Numerous efforts have been made to include nutrition and PA in medical curricula;
however, the task has proven challenging owing to various challenges and barriers. The
expansive scope of medical education, which includes a wide array of subjects, clinical
rotations, and research obligations, leaves limited room for additional curricular and ex-
tracurricular components. Time constraints further exacerbate this issue, impacting the
amount of content that can be covered and posing challenges in dedicating sufficient time
for experiential learning and practical application. Resource availability is another signif-
icant hurdle that needs to be overcome. Financial constraints, lack of dedicated faculty,
insufficient infrastructure for practical sessions, and outdated educational materials impede
the development of robust curricular frameworks and the creation of engaging learning
experiences. Faculty expertise plays a crucial role in shaping the success of integrating
nutrition and PA into medical education. However, this becomes problematic when faculty
members lack specialized knowledge of both nutrition and exercise science, behavioral
counseling, or curriculum design tailored to these topics. Faculty development programs
are essential for bridging this gap; however, their implementation requires substantial insti-
tutional support. The broad spectrum of subjects in medical education creates competition
for attention and priorities, and resistance to change poses a formidable barrier. Traditional
views on medical education may resist incorporating new elements, seeing them as ad-
ditional burdens rather than essential components. Overcoming this resistance requires
strategic communication, faculty buy-in, and demonstration of the value of nutrition and PA
education in producing well-rounded and competent physicians. To summarize, integrat-
ing nutrition and PA education into medical curricula presents numerous challenges that
demand a comprehensive understanding of institutional dynamics, faculty perspectives,
and the intricate interplay between educational priorities. Addressing these challenges
is imperative to bring about a transformative era in medical education that emphasizes
the vital roles of nutrition and PA in healthcare. Overcoming these challenges necessitates
a commitment to educational innovation, the proactive involvement of educators, and a
responsive approach to the evolving requirements of medical practice. By implementing
effective solutions to these challenges, we can shape the future of medical education to
ensure that healthcare professionals are well equipped to integrate both nutrition and PA
as vital components in providing comprehensive and effective care.

In summary, this manuscript underscores the importance of integrating lifestyle
medicine into medical education, particularly in addressing chronic diseases through
nutrition and PA. Despite its recognized value, there is an imbalance in medical guidance,
with a stronger focus on PA than on nutrition, highlighting the need for a more unified
approach. Further research is needed to explore the long-term impacts of lifestyle medicine
education and to develop standardized guidelines for its integration. The diversity of
educational systems may affect the generalizability of the findings, and implementation
strategies may need adaptation to suit specific institutional contexts. The key points to take
away are prioritizing faculty training, dedicating sufficient time within the educational
curriculum, and incorporating innovative, experiential learning methods such as problem-
based learning and community-based programs. Furthermore, fostering collaboration
between medical educators, healthcare policymakers, and public health experts can play a
pivotal role in overcoming existing barriers, ensuring that future physicians not only possess
knowledge but also exhibit confidence in providing lifestyle counseling. By focusing on
these areas, medical education can equip physicians to address the global challenges posed
by chronic diseases through comprehensive lifestyle medicine.

Supplementary Materials: The following supporting information can be downloaded at: https://www.
mdpi.com/article/10.3390/nu16162809/s1, Table S1. Comparative analysis of nutrition education
programs in medical schools. Table S2. Comparative analysis of physical activity education programs
in medical schools. Table S3. Medical students’ perceptions and knowledge of nutrition education.


https://www.mdpi.com/article/10.3390/nu16162809/s1
https://www.mdpi.com/article/10.3390/nu16162809/s1

Nutrients 2024, 16, 2809 15 of 21

Table S4. Detailed analysis of medical students’ perceptions and knowledge regarding physical
activity (PA) education.

Author Contributions: J.R.S. and P.S. contributed to the paper’s conception and design, performed
the literature search, interpreted the data, and wrote the original draft of the manuscript. V.A. and
J.C. contributed to the revised manuscript. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by FCT—The Foundation for Science and Technology, IP under
the Grant: UIDB/05021/2020; UIDB/00617 /2020: UIDP /00617 /2020).

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Kaminsky, L.A.; German, C.; Imboden, M.; Ozemek, C.; Peterman, J.E.; Brubaker, PH. The importance of healthy lifestyle
behaviors in the prevention of cardiovascular disease. Prog. Cardiovasc. Dis. 2022, 70, 8-15. [CrossRef]

Marks, L.; Laird, Y.; Trevena, H.; Smith, B.].; Rowbotham, S. A Scoping Review of Citizen Science Approaches in Chronic Disease
Prevention. Front. Public Health 2022, 10, 743348. [CrossRef] [PubMed]

World Health Organization. Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World; World
Health Organization: Geneva, Switzerland, 2019.

World Health Organization. The State of Food Security and Nutrition in the World 2020: Transforming Food Systems for Affordable
Healthy Diets; Food & Agriculture Organization: Rome, Italy, 2020; Volume 2020.

Jankovic, N.; Geelen, A; Streppel, M.T.; de Groot, L.C.; Orfanos, P.; van den Hooven, E.H.; Pikhart, H.; Boffetta, P.; Trichopoulou,
A.; Bobak, M.; et al. Adherence to a healthy diet according to the World Health Organization guidelines and all-cause mortality in
elderly adults from Europe and the United States. Am. J. Epidemiol. 2014, 180, 978-988. [CrossRef] [PubMed]

Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.,; Cardon, G.; Carty, C.; Chaput, ].-P,; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

Shams-White, M.M.; Pannucci, T.E.; Lerman, J.L.; Herrick, K.A.; Zimmer, M.; Mathieu, K.M.; Stoody, E.E.; Reedy, . Healthy eating
index-2020: Review and update process to reflect the Dietary Guidelines for Americans, 2020-2025. ]. Acad. Nutr. Diet. 2023, 123,
1280-1288. [CrossRef]

Kebbe, M.; Gao, M.; Perez-Cornago, A.; Jebb, S.A.; Piernas, C. Adherence to international dietary recommendations in association
with all-cause mortality and fatal and non-fatal cardiovascular disease risk: A prospective analysis of UK Biobank participants.
BMC Med. 2021, 19, 134. [CrossRef]

Angulo, J; El Assar, M.; Alvarez-Bustos, A.; Rodriguez-Matias, L. Physical activity and exercise: Strategies to manage frailty.
Redox Biol. 2020, 35, 101513. [CrossRef]

Guthold, R.; Stevens, G.A ; Riley, L.M.; Bull, EC. Worldwide trends in insufficient physical activity from 2001 to 2016: A pooled
analysis of 358 population-based surveys with 1.9 million participants. Lancet Glob. Health 2018, 6, €1077-e1086. [CrossRef]
[PubMed]

Moscatelli, F.; De Maria, A.; Marinaccio, L.A.; Monda, V.; Messina, A.; Monacis, D.; Toto, G.; Limone, P.; Monda, M.; Messina, G.;
et al. Assessment of Lifestyle, Eating Habits and the Effect of Nutritional Education among Undergraduate Students in Southern
Italy. Nutrients 2023, 15, 2894. [CrossRef]

Jones, G.; Macaninch, E.; Mellor, D.D.; Spiro, A.; Martyn, K.; Butler, T.; Johnson, A.; Moore, ].B. Putting nutrition education on the
table: Development of a curriculum to meet future doctors’ needs. Br. J. Nutr. 2023, 129, 1000-1008. [CrossRef]

Blythe, J.; Eden, T.; Macaninch, E.; Martyn, K.; Ray, S.; Patel, N.; Fernandes, K. Case studies and realist review of nutrition
education innovations within the UK medical undergraduate curricula. BMJ Nutr. Prev. Health 2022, 5, 352-357. [CrossRef]
Rocliffe, P.; Adamakis, M.; O’Keeffe, B.T.; Walsh, L.; Bannon, A.; Garcia-Gonzélez, L.; Chambers, E; Stylianou, M.; Sherwin, L;
Mannix-McNamara, P; et al. The Impact of Typical School Provision of Physical Education, Physical Activity and Sports on
Adolescent Mental Health and Wellbeing: A Systematic Literature Review. Adolesc. Res. Rev. 2024, 9, 339-364. [CrossRef]
Chung, M.; Van Buul, V].; Wilms, E.; Nellessen, N.; Brouns, EJ.P.H. Nutrition education in European medical schools: Results of
an international survey. Eur. . Clin. Nutr. 2014, 68, 844-846. [CrossRef] [PubMed]

Adams, K.M.; Butsch, W.S.; Kohlmeier, M. The State of Nutrition Education at US Medical Schools. |. Biomed. Educ. 2015, 2015,
357627. [CrossRef]

Pelikan, J.M.; Dietscher, C.; Schmied, H. Health Promotion for NCDs in and by Hospitals: A Health Promoting Hospital
Perspective. In Global Handbook on Noncommunicable Diseases and Health Promotion; McQueen, D.V,, Ed.; Springer: New York, NY,
USA, 2013; pp. 441-460.

Johnson, A. Health promoting hospitals: A typology of different organizational approaches to health promotion. Health Promot.
Int. 2001, 16, 281-287. [CrossRef] [PubMed]


https://doi.org/10.1016/j.pcad.2021.12.001
https://doi.org/10.3389/fpubh.2022.743348
https://www.ncbi.nlm.nih.gov/pubmed/35615030
https://doi.org/10.1093/aje/kwu229
https://www.ncbi.nlm.nih.gov/pubmed/25318818
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1016/j.jand.2023.05.015
https://doi.org/10.1186/s12916-021-02011-7
https://doi.org/10.1016/j.redox.2020.101513
https://doi.org/10.1016/S2214-109X(18)30357-7
https://www.ncbi.nlm.nih.gov/pubmed/30193830
https://doi.org/10.3390/nu15132894
https://doi.org/10.1017/S0007114522001635
https://doi.org/10.1136/bmjnph-2022-000513
https://doi.org/10.1007/s40894-023-00220-0
https://doi.org/10.1038/ejcn.2014.75
https://www.ncbi.nlm.nih.gov/pubmed/24781690
https://doi.org/10.1155/2015/357627
https://doi.org/10.1093/heapro/16.3.281
https://www.ncbi.nlm.nih.gov/pubmed/11509465

Nutrients 2024, 16, 2809 16 of 21

19.

20.
21.
22.
23.
24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Lovhaug, A.L.; Granheim, S.I.; Djojosoeparto, S.K.; Harrington, J.M.; Kamphuis, C.B.; Poelman, M.P,; Roos, G.; Sawyer, A.;
Stronks, K.; Torheim, L.E. The potential of food environment policies to reduce socioeconomic inequalities in diets and to improve
healthy diets among lower socioeconomic groups: An umbrella review. BMC Public Health 2022, 22, 433. [CrossRef] [PubMed]
Varga, A.L; Spehar, I.; Skirbekk, H. Trustworthy management in hospital settings: A systematic review. BMC Health Serv. Res.
2023, 23, 662. [CrossRef]

Taylor, D. Physical activity is medicine for older adults. Postgrad. Med. J. 2014, 90, 26-32. [CrossRef]

Burtscher, J.; Millet, G.P,; Burtscher, M. Pushing the Limits of Strength Training. Am. . Prev. Med. 2023, 64, 145-146. [CrossRef]
Chestnov, O. World Health Organization Global Action Plan for the Prevention and Control of Noncommunicable Diseases; World Health
Organization: Geneva, Switzerland, 2013.

World Health Organization. Promoting Physical Activity through Primary Health Care: A Toolkit; World Health Organization: Geneva,
Switzerland, 2021.

Van Doorslaer, E. Inequalities in access to medical care by income in developed countries. Can. Med. Assoc. J. 2006, 174, 177-183.
[CrossRef]

Rasiah, S.; Jaafar, S.; Yusof, S.; Ponnudurai, G.; Chung, K.PY.; Amirthalingam, S.D. A study of the nature and level of trust
between patients and healthcare providers, its dimensions and determinants: A scoping review protocol. BMJ Open 2020, 10,
€028061. [CrossRef]

Kolasa, K.M.; Rickett, K. Barriers to Providing Nutrition Counseling Cited by Physicians. Nutr. Clin. Pract. 2010, 25, 502-509.
[CrossRef] [PubMed]

Visser, F; Hiddink, G.; Koelen, M.; Van Binsbergen, J.; Tobi, H.; Van Woerkum, C. Longitudinal changes in GPs’ task perceptions,
self-efficacy, barriers and practices of nutrition education and treatment of overweight. Fam. Pract. 2008, 25,i105-i111. [CrossRef]
[PubMed]

Schneider, S.; Diehl, K.; Bock, C.; Herr, R.; Mayer, M.; Gorig, T. Modifying Health Behavior to Prevent Cardiovascular Diseases: A
Nationwide Survey among German Primary Care Physicians. Int. . Environ. Res. Public Health 2014, 11, 4218-4232. [CrossRef]
[PubMed]

Ball, L.; Desbrow, B.; Leveritt, M. An exploration of individuals’ preferences for nutrition care from Australian primary care
health professionals. Aust. J. Prim. Health 2014, 20, 113. [CrossRef] [PubMed]

Kriaucioniene, V.; Petkeviciene, ].; Raskiliene, A. Nutrition and physical activity counselling by general practitioners in Lithuania,
2000-2014. BMC Fam. Pract. 2019, 20, 125. [CrossRef]

Dumic, A.; Miskulin, I.; Matic Licanin, M.; Mujkic, A.; Cacic Kenjeric, D.; Miskulin, M. Nutrition Counselling Practices among
General Practitioners in Croatia. Int. J. Environ. Res. Public Health 2017, 14, 1499. [CrossRef]

Hseiki, R.A.; Osman, M.H.; El-Jarrah, R.T.; Hamadeh, G.N.; Lakkis, N.A. Knowledge, attitude and practice of Lebanese primary
care physicians in nutrition counseling: A self-reported survey. Prim. Health Care Res. Dev. 2017, 18, 629-634. [CrossRef]
Al-Gassimi, O.; Shah, H.B.U.; Sendi, R.; Ezmeirlly, H.A.; Ball, L.; Bakarman, M.A. Nutrition competence of primary care physicians
in Saudi Arabia: A cross-sectional study. BMJ Open 2020, 10, e033443. [CrossRef]

Crowley, J.; O’Connell, S.; Kavka, A ; Ball, L.; Nowson, C. Australian general practitioners’ views regarding providing nutrition
care: Results of a national survey. Public Health 2016, 140, 7-13. [CrossRef]

Wattanapisit, A.; Lapmanee, S.; Chaovalit, S.; Lektip, C.; Chotsiri, P. Prevalence of physical activity counseling in primary care: A
systematic review and meta-analysis. Health Promot. Perspect. 2023, 13, 254-266. [CrossRef]

Hall, L.H.; Thorneloe, R.; Rodriguez-Lopez, R.; Grice, A.; Thorat, M.A.; Bradbury, K.; Kamble, M.W.; Okoli, G.N.; Powell, D.;
Beeken, R.J. Delivering brief physical activity interventions in primary care: A systematic review. Br. J. Gen. Pract. 2022, 72,
€209—-e216. [CrossRef] [PubMed]

Adamski, M.; Gibson, S.; Leech, M.; Truby, H. Are doctors nutritionists? What is the role of doctors in providing nutrition advice?
Nutr. Bull. 2018, 43, 147-152. [CrossRef]

Kettle, V.E.; Madigan, C.D.; Coombe, A.; Graham, H.; Thomas, ].J.C.; Chalkley, A.E.; Daley, A.]. Effectiveness of physical activity
interventions delivered or prompted by health professionals in primary care settings: Systematic review and meta-analysis of
randomised controlled trials. BM] 2022, 376, e068465. [CrossRef] [PubMed]

Barnes, PM.; Schoenborn, C.A. Trends in adults receiving a recommendation for exercise or other physical activity from a
physician or other health professional. NCHS Data Brief 2012, 86, 1-8.

Silva, C.S.; Mendes, R.; Godinho, C.; Monteiro-Pereira, A.; Pimenta-Ribeiro, J.; Martins, H.S.; Brito, J.; Themudo-Barata, J.L.;
Fontes-Ribeiro, C.; Teixeira, PJ.; et al. Predictors of physical activity promotion in clinical practice: A cross-sectional study among
medical doctors. BMC Med. Educ. 2022, 22, 624. [CrossRef]

Ball, L.E.; Hughes, R.M.; Leveritt, M.D. Nutrition in general practice: Role and workforce preparation expectations of medical
educators. Aust. J. Prim. Health 2010, 16, 304-310. [CrossRef]

Aggarwal, M,; Devries, S.; Freeman, A.M.; Ostfeld, R.; Gaggin, H.; Taub, P; Rzeszut, A.K.; Allen, K.; Conti, R.C. The deficit of
nutrition education of physicians. Am. J. Med. 2018, 131, 339-345. [CrossRef]

Mogre, V.; Stevens, EC.; Aryee, P.A.; Amalba, A.; Scherpbier, A.]J. Future doctors’ perspectives on health professionals’ responsi-
bility regarding nutrition care and why doctors should learn about nutrition: A qualitative study. Educ. Health 2019, 32, 91-94.
[CrossRef]


https://doi.org/10.1186/s12889-022-12827-4
https://www.ncbi.nlm.nih.gov/pubmed/35246074
https://doi.org/10.1186/s12913-023-09610-5
https://doi.org/10.1136/postgradmedj-2012-131366
https://doi.org/10.1016/j.amepre.2022.07.018
https://doi.org/10.1503/cmaj.050584
https://doi.org/10.1136/bmjopen-2018-028061
https://doi.org/10.1177/0884533610380057
https://www.ncbi.nlm.nih.gov/pubmed/20962310
https://doi.org/10.1093/fampra/cmn078
https://www.ncbi.nlm.nih.gov/pubmed/19112085
https://doi.org/10.3390/ijerph110404218
https://www.ncbi.nlm.nih.gov/pubmed/24739770
https://doi.org/10.1071/PY12127
https://www.ncbi.nlm.nih.gov/pubmed/23428232
https://doi.org/10.1186/s12875-019-1022-8
https://doi.org/10.3390/ijerph14121499
https://doi.org/10.1017/S1463423617000330
https://doi.org/10.1136/bmjopen-2019-033443
https://doi.org/10.1016/j.puhe.2016.08.013
https://doi.org/10.34172/hpp.2023.31
https://doi.org/10.3399/BJGP.2021.0312
https://www.ncbi.nlm.nih.gov/pubmed/34782318
https://doi.org/10.1111/nbu.12320
https://doi.org/10.1136/bmj-2021-068465
https://www.ncbi.nlm.nih.gov/pubmed/35197242
https://doi.org/10.1186/s12909-022-03686-z
https://doi.org/10.1071/PY10014
https://doi.org/10.1016/j.amjmed.2017.11.036
https://doi.org/10.4103/efh.EfH_134_17

Nutrients 2024, 16, 2809 17 of 21

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Pellerine, L.P.; O’Brien, M.W.; Shields, C.A.; Crowell, SJ.; Strang, R.; Fowles, ].R. Health Care Providers’ Perspectives on
Promoting Physical Activity and Exercise in Health Care. Int. |. Environ. Res. Public Health 2022, 19, 9466. [CrossRef]

Huijg, ] M.; Gebhardt, W.A.; Verheijden, M.W.; Van Der Zouwe, N.; De Vries, ].D.; Middelkoop, B.J.C.; Crone, M.R. Factors
Influencing Primary Health Care Professionals’ Physical Activity Promotion Behaviors: A Systematic Review. Int. |. Behav. Med.
2015, 22, 32-50. [CrossRef]

Boyce, S.; Dong, H.V.; Guerrero, A.; Thang, C.; Garell, C.; Carpenter, C.; Slusser, W. Nutrition Education in Medical Schools: What
do Medical Students Think? J. Med. Educ. Curric. Dev. 2023, 10, 23821205231207488. [CrossRef]

Lenders, C.M.; Twillman, G.B. Update on nutrition, metabolism, and lifestyle curricula for medical education, research, and
practice: USA. In Nutrition Education: Strategies for Improving Nutrition and Healthy Eating in Individuals and Communities; Karger
Publishers: Basel, Switzerland, 2020; Volume 92, pp. 151-160.

Lepre, B.; Mansfield, K.J.; Ray, S.; Beck, E. Reference to nutrition in medical accreditation and curriculum guidance: A comparative
analysis. BMJ Nutr. Prev. Health 2021, 4, 307-318. [CrossRef]

Van Horn, L. The Nutrition Academic Award: Brief history, overview, and legacy. Am. J. Clin. Nutr. 2006, 83, 9365-940S.
[CrossRef]

Bassin, S.R.; Al-Nimr, R.I; Allen, K.; Ogrinc, G. The state of nutrition in medical education in the United States. Nutr. Rev. 2020,
78,764-780. [CrossRef]

Ray, S. The NNEdPro global centre for nutrition and health: A consolidated review of global efforts towards medical and
healthcare-related nutrition education. Nutr. Educ. Strateg. Improv. Nutr. Healthy Eat. Individ. Commun. 2020, 92, 143-150.
Conroy, M.B,; Delichatsios, H.K.; Hafler, J.P.; Rigotti, N.A. Impact of a preventive medicine and nutrition curriculum for medical
students. Am. J. Prev. Med. 2004, 27, 77-80. [CrossRef]

St Jeor, S.T.; Krenkel, J.A.; Plodkowski, R.A.; Veach, T.L.; Tolles, R.L.; Kimmel, J.H. Medical nutrition: A comprehensive,
school-wide curriculum review. Am. J. Clin. Nutr. 2006, 83, 9635-967S. [CrossRef] [PubMed]

Devries, S.; Agatston, A.; Aggarwal, M.; Aspry, K.E.; Esselstyn, C.B.; Kris-Etherton, P.; Miller, M.; O'Keefe, ]. H.; Ros, E.; Rzeszut,
AK. A deficiency of nutrition education and practice in cardiology. Am. |. Med. 2017, 130, 1298-1305. [CrossRef]

Vetter, M.L.; Herring, S.J.; Sood, M.; Shah, N.R.; Kalet, A.L. What Do Resident Physicians Know about Nutrition? An Evaluation
of Attitudes, Self-Perceived Proficiency and Knowledge. J. Am. Coll. Nutr. 2008, 27, 287-298. [CrossRef]

Harris, P.S.; Payne, L.; Morrison, L.; Green, S.M.; Ghio, D.; Hallett, C.; Parsons, E.L.; Aveyard, P.; Roberts, H.C.; Sutcliffe, M.;
et al. Barriers and facilitators to screening and treating malnutrition in older adults living in the community: A mixed-methods
synthesis. BMC Fam. Pract. 2019, 20, 100. [CrossRef]

Loeb, D.F; Bayliss, E.A.; Candrian, C.; Degruy, F.V.; Binswanger, . A. Primary care providers’ experiences caring for complex
patients in primary care: A qualitative study. BMC Fam. Pract. 2016, 17, 34. [CrossRef]

Alne, EX.E,; Jie, T.; Seiland, M.; Gjesdal, K. Sharing meals: Promising nutritional interventions for primary health care including
nursing students and elderly people. BMC Nutr. 2021, 7, 8. [CrossRef]

Abdalla, M.; Zein, M.M,; Sherif, A.; Essam, B.; Mahmoud, H. Nutrition and diet myths, knowledge and practice during pregnancy
and lactation among a sample of Egyptian pregnant women: A cross-sectional study. BMC Pregnancy Childbirth 2024, 24, 140.
[CrossRef]

Killeen, S.L.; Geraghty, A.A.; O’Brien, E.C.; O'Reilly, S.L.; Yelverton, C.A.; McAuliffe, EM. Addressing the gaps in nutritional care
before and during pregnancy. Proc. Nutr. Soc. 2022, 81, 87-98. [CrossRef] [PubMed]

A'Zim, AILZ.A.; Zaid, Z.A.; Yusof, B.N.M.; Jabar, M.E.; Shahar, A.S.M. Effectiveness of intensive perioperative nutrition therapy
among adults undergoing gastrointestinal and oncological surgery in a public hospital: Study protocol for a pragmatic randomized
control trial. Trials 2022, 23, 961. [CrossRef] [PubMed]

Shakhshir, M.; Alkaiyat, A. Healthcare providers’ knowledge, attitude, and practice on quality of nutrition care in hospitals from
a developing country: A multicenter experience. J. Health Popul. Nutr. 2023, 42, 15. [CrossRef]

Pomar, M.D.B.; Hernandez, ]A ; Lesmes, I.B. Training in nutrition for medical residents in endocrinology and nutrition: How
have we changed? Endocrinol. Diabetes Nutr. (Engl. Ed.) 2019, 66, 346-352.

Lin, H.C.; Kahana, D.; Vos, M.B.; Black, D.; Port, Z.; Shulman, R.; Scheimann, A.; Mascarenhas, M.R. Assessment of nutrition
education among pediatric gastroenterologists: A survey of NASPGHAN members. |. Pediatr. Gastroenterol. Nutr. 2013, 56,
137-144. [CrossRef]

Singh, H.; Duerksen, D.R. Survey of Clinical Nutrition Practices of Canadian Gastroenterologists. Can. J. Gastroenterol. 2006, 20,
527-530. [CrossRef]

Taren, D.L.; Thomson, C.A.; Koff, N.A.; Gordon, P.R.; Marian, M.].; Bassford, T.L.; Fulginiti, ].V.; Ritenbaugh, C.K. Effect of an
integrated nutrition curriculum on medical education, student clinical performance, and student perception of medical-nutrition
training. Am. J. Clin. Nutr. 2001, 73, 1107-1112. [CrossRef]

Endevelt, R.; Shahar, D.R.; Henkin, Y. Development and implementation of a nutrition education program for medical students:
A new challenge. Educ. Health Chang. Learn. Pract. 2006, 19, 321-330. [CrossRef]

Blunt, S.B.; Kafatos, A. Clinical nutrition education of doctors and medical students: Solving the catch 22. Adv. Nutr. 2019, 10,
345-350. [CrossRef] [PubMed]


https://doi.org/10.3390/ijerph19159466
https://doi.org/10.1007/s12529-014-9398-2
https://doi.org/10.1177/23821205231207488
https://doi.org/10.1136/bmjnph-2021-000234
https://doi.org/10.1093/ajcn/83.4.936S
https://doi.org/10.1093/nutrit/nuz100
https://doi.org/10.1016/j.amepre.2004.03.009
https://doi.org/10.1093/ajcn/83.4.963S
https://www.ncbi.nlm.nih.gov/pubmed/16600956
https://doi.org/10.1016/j.amjmed.2017.04.043
https://doi.org/10.1080/07315724.2008.10719702
https://doi.org/10.1186/s12875-019-0983-y
https://doi.org/10.1186/s12875-016-0433-z
https://doi.org/10.1186/s40795-021-00412-8
https://doi.org/10.1186/s12884-024-06331-3
https://doi.org/10.1017/S0029665121003724
https://www.ncbi.nlm.nih.gov/pubmed/35760589
https://doi.org/10.1186/s13063-022-06898-2
https://www.ncbi.nlm.nih.gov/pubmed/36435838
https://doi.org/10.1186/s41043-023-00355-9
https://doi.org/10.1097/MPG.0b013e3182638ce8
https://doi.org/10.1155/2006/835462
https://doi.org/10.1093/ajcn/73.6.1107
https://doi.org/10.1080/13576280600938232
https://doi.org/10.1093/advances/nmy082
https://www.ncbi.nlm.nih.gov/pubmed/30624632

Nutrients 2024, 16, 2809 18 of 21

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Aspry, K.E,; Van Horn, L.; Carson, J.A.S.; Wylie-Rosett, J.; Kushner, R.E; Lichtenstein, A.H.; Devries, S.; Freeman, A.M.; Crawford,
A.; Kris-Etherton, P. Medical Nutrition Education, Training, and Competencies to Advance Guideline-Based Diet Counseling by
Physicians: A Science Advisory From the American Heart Association. Circulation 2018, 137, e821-e841. [CrossRef]

Tramontt, C.R.; Jaime, P.C. Improving knowledge, self-efficacy and collective efficacy regarding the Brazilian dietary guidelines
in primary health care professionals: A community controlled trial. BMC Fam. Pract. 2020, 21, 214. [CrossRef]

Mogre, V.; Scherpbier, A.J.J.A.; Stevens, E; Aryee, P.; Cherry, M.G.; Dornan, T. Realist synthesis of educational interventions to
improve nutrition care competencies and delivery by doctors and other healthcare professionals. BM] Open 2016, 6, €010084.
[CrossRef]

Grammatikopoulou, M.G.; Katsouda, A.; Lekka, K.; Tsantekidis, K.; Bouras, E.; Kasapidou, E.; Poulia, K.-A.; Chourdakis, M. Is
continuing medical education sufficient? Assessing the clinical nutrition knowledge of medical doctors. Nutrition 2019, 57, 69-73.
[CrossRef]

Friedman, G.; Kushner, R.; Alger-Mayer, S.; Bistrian, B.; Gramlich, L.; Marik, P.E. Proposal for Medical School Nutrition Education.
JPEN 2010, 34, 405-46S. [CrossRef]

Ray, S.; Udumyan, R.; Rajput-Ray, M.; Thompson, B.; Lodge, K.-M.; Douglas, P.; Sharma, P.; Broughton, R.; Smart, S.; Wilson, R.
Evaluation of a novel nutrition education intervention for medical students from across England. BM] Open 2012, 2, e000417.
[CrossRef]

Eisenberg, D.M.; Miller, A.M.; McManus, K.; Burgess, J.; Bernstein, A.M. Enhancing medical education to address obesity:“See
one. Taste one. Cook one. Teach one.”. JAMA Intern. Med. 2013, 173, 470-472. [CrossRef]

Lenders, C.; Gorman, K.; Milch, H.; Decker, A.; Harvey, N.; Stanfield, L.; Lim-Miller, A.; Salge-Blake, J.; Judd, L.; Levine, S. A
novel nutrition medicine education model: The Boston University experience. Adv. Nutr. 2013, 4, 1-7. [CrossRef]

Schoettler, C.L.; Lee, ].N.; Ireland, K.A.; Lenders, C.M. A Novel Method of Increasing Medical Student Nutrition Awareness and
Education. J. Biomed. Educ. 2015, 2015, 784042. [CrossRef]

Monlezun, D.J.; Leong, B.; Joo, E.; Birkhead, A.G.; Sarris, L.; Harlan, T.S. Novel longitudinal and propensity score matched
analysis of hands-on cooking and nutrition education versus traditional clinical education among 627 medical students. Adv.
Prev. Med. 2015, 2015, 656780. [CrossRef]

Al-Nimr, R.I; Rao, S.; Ogrinc, G.; McClure, A.C. A 4-Year Integrated Nutrition Curriculum for Medical Student Education. Med.
Sci. Educ. 2019, 29, 23-28. [CrossRef]

Cavuoto Petrizzo, M.; Block, L.; Olvet, D.M.; Sheridan, E.M.; Dougherty, R.; Whitson, M.; John, ].T.; Barilla-Labarca, M.-L.;
Difiglia-Peck, S.; Fornari, A. Implementation of an Interprofessional Nutrition Workshop to Integrate Nutrition Education into a
Preclinical Medical School Curriculum. J. Am. Coll. Nutr. 2021, 40, 111-118. [CrossRef]

Keel, T.; Olvet, D.M.; Cavuoto Petrizzo, M.; John, ].T.; Dougherty, R.; Sheridan, E.M. Impact of an Expansion of a Clinical Nutrition
Curriculum on Pre-Clerkship Medical Students’ Perception of Their Knowledge and Skills Related to Performing a Nutritional
Assessment. Nutrients 2021, 13, 4081. [CrossRef] [PubMed]

Stauffer, C.M.; McGlynn, S.M.; Topor, D.R.; Fiore, L.; Phillips, E.M. Evaluation of a Whole Health—Lifestyle Medicine Curriculum
for Physician Assistant Students: A Mixed Methods Analysis. Med. Sci. Educ. 2022, 32, 57-61. [CrossRef]

Amoore, B.Y,; Gaa, PK.; Amalba, A.; Mogre, V. Nutrition education intervention improves medical students” dietary habits and
their competency and self-efficacy in providing nutrition care: A pre, post and follow-up quasi-experimental study. Front. Nutr.
2023, 10, 1063316. [CrossRef]

Glickman, O.; Kakaty-Monzo, J.; Roberts, M.; Daghigh, F. Exploring the effectiveness of virtual and in-person instruction in
culinary medicine: A survey-based study. BMC Med. Educ. 2024, 24, 276. [CrossRef]

Budreviciute, A.; Damiati, S.; Sabir, D.K.; Onder, K.; Schuller-Goetzburg, P.; Plakys, G.; Katileviciute, A.; Khoja, S.; Kodzius, R.
Management and Prevention Strategies for Non-communicable Diseases (NCDs) and Their Risk Factors. Front. Public Health 2020,
8, 574111. [CrossRef]

Carberry, C.; McCombe, G.; Tobin, H.; Stokes, D.; Last, J.; Bury, G.; Cullen, W. Curriculum initiatives to enhance research skills
acquisition by medical students: A scoping review. BMC Med. Educ. 2021, 21, 312. [CrossRef]

Strong, A.; Stoutenberg, M.; Hobson-Powell, A.; Hargreaves, M.; Beeler, H.; Stamatakis, E. An evaluation of physical activity
training in Australian medical school curricula. J. Sci. Med. Sport 2017, 20, 534-538. [CrossRef]

Burke, E.J.; Hultgren, P.B. Will physicians of the future be able to prescribe exercise? Acad. Med. 1975, 50, 624-626. [CrossRef]
Craig, C.L.; Marshall, A.L.; Sjostrom, M.; Bauman, A.E.; Booth, M.L.; Ainsworth, B.E.; Pratt, M.; Ekelund, U.; Yngve, A ; Sallis,
J.E. International physical activity questionnaire: 12-country reliability and validity. Med. Sci. Sports Exerc. 2003, 35, 1381-1395.
[CrossRef]

Stoutenberg, M.; Stasi, S.; Stamatakis, E.; Danek, D.; Dufour, T.; Trilk, J.L.; Blair, S.N. Physical activity training in US medical
schools: Preparing future physicians to engage in primary prevention. Phys. Sportsmed. 2015, 43, 388-394. [CrossRef]

Dacey, M.L.; Kennedy, M. A.; Polak, R.; Phillips, E.M. Physical activity counseling in medical school education: A systematic
review. Med. Educ. Online 2014, 19, 24325. [CrossRef]

Carter-Roberts, H.; Antbring, R.; Angioi, M.; Pugh, G. Usability testing of an e-learning resource designed to improve medical
students’ physical activity prescription skills: A qualitative think-aloud study. BM] Open 2021, 11, e042983. [CrossRef]

Jadczak, A.D.; Visvanathan, R. The sustained impact of a medical school-based physical activity module on interns” perceived
competence in advising older adults about exercise. J. Frailty Aging 2020, 9, 155-157. [CrossRef]


https://doi.org/10.1161/CIR.0000000000000563
https://doi.org/10.1186/s12875-020-01245-3
https://doi.org/10.1136/bmjopen-2015-010084
https://doi.org/10.1016/j.nut.2018.05.013
https://doi.org/10.1177/0148607110376200
https://doi.org/10.1136/bmjopen-2011-000417
https://doi.org/10.1001/jamainternmed.2013.2517
https://doi.org/10.3945/an.112.002766
https://doi.org/10.1155/2015/784042
https://doi.org/10.1155/2015/656780
https://doi.org/10.1007/s40670-018-00629-6
https://doi.org/10.1080/07315724.2020.1737985
https://doi.org/10.3390/nu13114081
https://www.ncbi.nlm.nih.gov/pubmed/34836343
https://doi.org/10.1007/s40670-021-01460-2
https://doi.org/10.3389/fnut.2023.1063316
https://doi.org/10.1186/s12909-024-05265-w
https://doi.org/10.3389/fpubh.2020.574111
https://doi.org/10.1186/s12909-021-02754-0
https://doi.org/10.1016/j.jsams.2016.10.011
https://doi.org/10.1097/00001888-197506000-00008
https://doi.org/10.1249/01.MSS.0000078924.61453.FB
https://doi.org/10.1080/00913847.2015.1084868
https://doi.org/10.3402/meo.v19.24325
https://doi.org/10.1136/bmjopen-2020-042983
https://doi.org/10.14283/jfa.2019.39

Nutrients 2024, 16, 2809 19 of 21

95.

96.

97.

98.

99.

100.

101.
102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

Roberts, A.; Wilson, R.; Gaul, C.A. Incorporating exercise prescriptions into medical education exercise: The one prescription that
can prevent and treat dozens of diseases. Br. Columbia Med. ]. 2021, 63, 238-241.

Cardinal, B.J.; Park, E.A.; Kim, M.; Cardinal, M.K. If Exercise is Medicine, Where is Exercise in Medicine? Review of U.S. Medical
Education Curricula for Physical Activity-Related Content. |. Phys. Act. Health 2015, 12, 1336-1343. [CrossRef]

Weiler, R.; Chew, S.; Coombs, N.; Hamer, M.; Stamatakis, E. Physical activity education in the undergraduate curricula of all UK
medical schools. Are tomorrow’s doctors equipped to follow clinical guidelines? Br. J. Sports Med. 2012, 46, 1024-1026. [CrossRef]
Antognoli, E.L.; Seeholzer, E.L.; Gullett, H.; Jackson, B.; Smith, S.; Flocke, S.A. Primary Care Resident Training for Obesity,
Nutrition, and Physical Activity Counseling: A Mixed-Methods Study. Health Promot. Pract. 2017, 18, 672—680. [CrossRef]
Connaughton, A.V.; Weiler, R M.; Connaughton, D.P. Graduating medical students’ exercise prescription competence as perceived
by deans and directors of medical education in the United States: Implications for healthy people 2010. Public Health Rep. 2001,
116, 226-234. [CrossRef]

Chen, Y.-T.; Fredericson, M.; Matheson, G.; Phillips, E. Exercise is Medicine. Curr. Phys. Med. Rehabil. Rep. 2013, 1, 48-56.
[CrossRef]

Cumming, G. Teaching of sports medicine in Canadian medical colleges. CMA] 1972, 107, 729.

Wiley, J.; Strother, R.; Lockyer, J. Sports medicine electives. Are they available in Canadian family medicine programs? Can. Fam.
Physician 1993, 39, 1742.

Cullen, M.; McNally, O.; Neill, S.; Macauley, D. Sport and exercise medicine in undergraduate medical schools in the United
Kingdom and Ireland. Br. J. Sports Med. 2000, 34, 244-245. [CrossRef] [PubMed]

Trilk, J.L.; Phillips, E.M. Incorporating ‘Exercise is Medicine’into the university of South Carolina school of medicine Greenville
and Greenville health system. Br. J. Sports Med. 2014, 48, 165-167. [CrossRef] [PubMed]

Gates, A.B. Training tomorrow’s doctors, in exercise medicine, for tomorrow’s patients. Br. |. Sports Med. 2015, 49, 207-208.
[CrossRef]

Noormohammadpour, P.; Halabchi, F.; Mazaheri, R.; Mansournia, M.A.; Alizadeh, Z.; Barghi, T.S.; Abolhasani, M.; Kordi, R.
Designing and implementing a curriculum for Sports and Exercise Medicine elective course for undergraduate medical students
of Tehran University of Medical Sciences. Br. J. Sports Med. 2019, 53, 601-604. [CrossRef]

Asif, I.; Thornton, J.S.; Carek, S.; Miles, C.; Nayak, M.; Novak, M.; Stovak, M.; Zaremski, J.L.; Drezner, J. Exercise medicine and
physical activity promotion: Core curricula for US medical schools, residencies and sports medicine fellowships: Developed by
the American Medical Society for Sports Medicine and endorsed by the Canadian Academy of Sport and Exercise. Br. J. Sports
Med. 2022, 56, 369-375. [CrossRef]

Paez, D.C.; Florez, J.; Gomez, M.T.; Garcia, D.; Arango-Paternina, C.M.; Duperly, J. Curricular and pedagogical approaches for
physical activity prescription training: A mixed-methods study of the “Exercise is Medicine” workshops in Colombia. BMIC Med.
Educ. 2024, 24,79. [CrossRef]

Warden, R.A.; Lettoof, A.L.; Wallis, B.J.; Porteous, J.E. Feed us nutrition: Final year medical students” perceptions of nutrition
medical education. Aust. N. Z. ]. Med. 1996, 26, 640-645. [CrossRef] [PubMed]

Spencer, E.H.; Frank, E.; Elon, L.K.; Hertzberg, V.S.; Serdula, M.K.; Galuska, D.A. Predictors of nutrition counseling behaviors
and attitudes in US medical students. Am. J. Clin. Nutr. 2006, 84, 655-662. [CrossRef]

Gramlich, L.M.; Olstad, D.L.; Nasser, R.; Goonewardene, L.; Raman, M.; Innis, S.; Wicklum, S.; Duerksen, D.; Rashid, M.; Heyland,
D.; et al. Medical students’ perceptions of nutrition education in Canadian universities. Appl. Physiol. Nutr. Metab. 2010, 35,
336-343. [CrossRef]

Daghigh, F.; Vettori, D.].; Harris, ]. Nutrition in Medical Education: History, Current Status, and Resources. Top. Clin. Nutr. 2011,
26, 147-157. [CrossRef]

Crowley, J.; Ball, L.; Han, D.Y.; Arroll, B.; Leveritt, M.; Wall, C. New Zealand medical students have positive attitudes and
moderate confidence in providing nutrition care: A cross-sectional survey. J. Biomed. Educ. 2015, 2015, 259653. [CrossRef]
Perlstein, R.; McCoombe, S.; Shaw, C.; Nowson, C. Medical students’ perceptions regarding the importance of nutritional
knowledge and their confidence in providing competent nutrition practice. Public Health 2016, 140, 27-34. [CrossRef]

Perlstein, R.; McCoombe, S.; Macfarlane, S.; Bell, A.C.; Nowson, C. Nutrition Practice and Knowledge of First-Year Medical
Students. J. Biomed. Educ. 2017, 2017, 5013670. [CrossRef]

Metcalf, M.; Rossie, K.; Stokes, K.; Tanner, B. The Perceptions of Medical School Students and Faculty Toward Obesity Medicine
Education: Survey and Needs Analysis. JMIR Med. Educ. 2017, 3, e22. [CrossRef]

Schoendorfer, N.; Gannaway, D.; Jukic, K.; Ulep, R.; Schafer, J. Future Doctors’ Perceptions about Incorporating Nutrition into
Standard Care Practice. J. Am. Coll. Nutr. 2017, 36, 565-571. [CrossRef]

Hanninen, S.; Rashid, M. Assessment of Students’ Perception of the Nutrition Curriculum in a Canadian Undergraduate Medical
Education Program. . Can. Assoc. Gastroenterol. 2018, 2, 141-147. [CrossRef]

Mogre, V.; Stevens, EC.].; Aryee, PA.; Amalba, A.; Scherpbier, A.].J.A. Why nutrition education is inadequate in the medical
curriculum: A qualitative study of students’ perspectives on barriers and strategies. BMC Med. Educ. 2018, 18, 26. [CrossRef]
[PubMed]

Macaninch, E.; Buckner, L.; Amin, P,; Broadley, I.; Crocombe, D.; Herath, D.; Jaffee, A.; Carter, H.; Golubic, R.; Rajput-Ray, M.
Time for nutrition in medical education. BM] Nutr. Prev. Health 2020, 3, 40. [CrossRef]


https://doi.org/10.1123/jpah.2014-0316
https://doi.org/10.1136/bjsports-2012-091380
https://doi.org/10.1177/1524839916658025
https://doi.org/10.1016/S0033-3549(04)50038-9
https://doi.org/10.1007/s40141-013-0006-1
https://doi.org/10.1136/bjsm.34.4.244
https://www.ncbi.nlm.nih.gov/pubmed/10953893
https://doi.org/10.1136/bjsports-2013-093157
https://www.ncbi.nlm.nih.gov/pubmed/24311603
https://doi.org/10.1136/bjsports-2014-094442
https://doi.org/10.1136/bjsports-2018-099462
https://doi.org/10.1136/bjsports-2021-104819
https://doi.org/10.1186/s12909-023-04999-3
https://doi.org/10.1111/j.1445-5994.1996.tb02933.x
https://www.ncbi.nlm.nih.gov/pubmed/8958358
https://doi.org/10.1093/ajcn/84.3.655
https://doi.org/10.1139/H10-016
https://doi.org/10.1097/TIN.0b013e318219318d
https://doi.org/10.1155/2015/259653
https://doi.org/10.1016/j.puhe.2016.08.019
https://doi.org/10.1155/2017/5013670
https://doi.org/10.2196/mededu.7361
https://doi.org/10.1080/07315724.2017.1333928
https://doi.org/10.1093/jcag/gwy043
https://doi.org/10.1186/s12909-018-1130-5
https://www.ncbi.nlm.nih.gov/pubmed/29433505
https://doi.org/10.1136/bmjnph-2019-000049

Nutrients 2024, 16, 2809 20 of 21

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

Xie, J.Y.-Y,; Poduval, S.; Vickerstaff, V.; Park, S. Cross-sectional questionnaire study to gather the teaching preferences and
expectations of UK undergraduate medical students for culinary medicine learning. BMJ Open 2020, 10, e036410. [CrossRef]
Sutherland, M.; McKenney, K.; Shanahan, H.; McKenney, M.; Elkbuli, A. The Need for Nutritional Education Reform in US
Medical Education System. Am. Surg. 2021, 87, 1032-1038. [CrossRef] [PubMed]

Morton, K.E; Pantalos, D.C.; Ziegler, C.; Patel, P.D. A Place for Plant-Based Nutrition in US Medical School Curriculum: A
Survey-Based Study. Am. |. Lifestyle Med. 2022, 16, 271-283. [CrossRef]

Hawk, V.H.; Kapounova, Z.; Krobot, M.; Spacilova, V.; Lagova, E.; Podborska, M.; Haldeman, L. Student and faculty perceptions
of nutrition education in medical school. Clin. Nutr. ESPEN 2022, 47, 351-357. [CrossRef] [PubMed]

Garcia Blasco, L.; Pinés Corrales, PJ.; Hanzu, F; Ferndndez Martinez, A.; Breton Lesmes, I.; Escalada San Martin, J. A survey on
the perception of the specialty of Endocrinology and Nutrition among students preparing for the entrance exam for medical
specialty training in Spain. Endocrinol. Diabetes Nutr. (Engl. Ed.) 2023, 70, 240-244. [CrossRef] [PubMed]

Thircuir, S.; Chen, N.N.; Madsen, K.A. Addressing the Gap of Nutrition in Medical Education: Experiences and Expectations of
Medical Students and Residents in France and the United States. Nutrients 2023, 15, 5054. [CrossRef]

Frantz, D.J.; Munroe, C.; McClave, S.A.; Martindale, R. Current Perception of Nutrition Education in U.S. Medical Schools. Curr.
Gastroenterol. Rep. 2011, 13, 376-379. [CrossRef]

Danek, R.L.; Berlin, K.L.; Waite, G.N.; Geib, R.W. Perceptions of nutrition education in the current medical school curriculum.
Fam. Med. 2017, 49, 803-806. [PubMed]

Lepre, B.; Crowley, ].; Mpe, D.; Bhoopatkar, H.; Mansfield, K.J.; Wall, C.; Beck, E.J. Australian and New Zealand Medical Students’
Attitudes and Confidence towards Providing Nutrition Care in Practice. Nutrients 2020, 12, 598. [CrossRef] [PubMed]

Hashimi, H.; Boggs, K.; Harada, C.N. Cooking Demonstrations to Teach Nutrition Counseling and Social Determinants of Health.
Educ. Health 2020, 33, 74-78. [CrossRef] [PubMed]

Bisschops, J.; Moulik, S.; Schneider, G.W. Improving Nutrition Education with Second-Year Medical Students: From Take-Home
Assignment to Large-Group Application Exercise. Med. Sci. Educ. 2021, 31, 1287-1290. [CrossRef]

Christensen, H.R.; Marshall, A.M.; Rebitski, J. Impact of Experiential Learning of Nutrition Therapy on Medical Students. Med.
Sci. Educ. 2023, 33, 499-505. [CrossRef]

Crowley, J.; Ball, L.; Hiddink, G.J. Nutrition in medical education: A systematic review. Lancet Planet. Health 2019, 3, e379—e389.
[CrossRef]

Frantz, D.J.; McClave, S.A.; Hurt, R.T.; Miller, K.; Martindale, R.G. Cross-Sectional Study of U.S. Interns’ Perceptions of Clinical
Nutrition Education. |. Parenter. Enter. Nutr. 2016, 40, 529-535. [CrossRef]

Mogre, V; Stevens, F,; Aryee, P.A.; Scherpbier, A.].J.A. Nutrition in Medicine: Medical Students” Satisfaction, Perceived Relevance
and Preparedness for Practice. Health Prof. Educ. 2018, 4, 31-38. [CrossRef]

Martin, S.; Sturgiss, E.; Douglas, K.; Ball, L. Hidden curriculum within nutrition education in medical schools. BM] Nutr. Prev.
Health 2020, 3, 18. [CrossRef]

Patel, P.; Kassam, S. Evaluating nutrition education interventions for medical students: A rapid review. J. Hum. Nutr. Diet. 2022,
35, 861-871. [CrossRef]

Gomathi, K.G.; Shehnaz, S.I.; Khan, N. Is More Nutrition Education Needed in the Undergraduate Medical Curriculum?:
Perceptions of graduates from a medical university in the United Arab Emirates. Sultan Qaboos Univ. Med. ]. 2014, 14, e551.
[PubMed]

Rothman, J.M.; Bilici, N.; Mergler, B.; Schumacher, R.; Mataraza-Desmond, T.; Booth, M.; Olshan, M.; Bailey, M.; Mascarenhas, M.;
Duffy, W.; et al. A culinary medicine elective for clinically experienced medical students: A pilot study. J. Altern. Complement.
Med. 2020, 26, 636—644. [CrossRef] [PubMed]

Ball, L.; Crowley, J.; Laur, C.; Rajput-Ray, M.; Gillam, S.; Ray, S. Nutrition in medical education: Reflections from an initiative at
the University of Cambridge. . Multidiscip. Healthc. 2014, 7, 209-215. [PubMed]

Hao, W.; Yi, H; Liu, Z.; Gao, Y.; Eshita, Y.; Guo, W.; Zhang, H.; Sun, ]. Gender Comparisons of Physical Fitness Indexes in Inner
Mongolia Medical Students in China. Glob. |. Health Sci. 2014, 7, 220. [CrossRef]

Ashok, P; Kharche, ].S.; Raju, R.; Godbole, G. Metabolic equivalent task assessment for physical activity in medical students. Natl.
J. Physiol. Pharm. Pharmacol. 2017, 7, 236. [CrossRef]

Ramkumar, B.; Aswathy, R.; Pavithra, A. Study on practice of physical activity among medical interns in a private medical college
hospital in Chennai. Int. ]. Community Med. Public Health 2019, 6, 1923-1927.

Sahlqvist, S.; Rees, B.; Hoffmann, S.; McCoombe, S.; Santoro, G.; Kremer, P. Physical activity knowledge, attitudes and behaviours
of pre-clinical medical students attending an Australian university. BMC Med. Educ. 2022, 22, 642. [CrossRef] [PubMed]
Adedokun, C.A.; Curles, W.G.; Demaio, E.L.; Asif, LM. Analysis of American Medical Students” Knowledge of Physical Activity
Recommendations. PRiMER 2021, 5, 31. [CrossRef]

Mandic, S.; Wilson, H.; Clark-Grill, M.; O'Neill, D. Medical Students” Awareness of the Links between Physical Activity and
Health. Montenegrin J. Sports Sci. Med. 2017, 6, 5-12. [CrossRef]

Radenkovic, D.; Aswani, R.; Ahmad, I.; Kreindler, J.; Robinson, R. Lifestyle medicine and physical activity knowledge of final
year UK medical students. BM] Open Sport Exerc. Med. 2019, 5, e000518. [CrossRef]


https://doi.org/10.1136/bmjopen-2019-036410
https://doi.org/10.1177/0003134820971621
https://www.ncbi.nlm.nih.gov/pubmed/33295199
https://doi.org/10.1177/1559827620988677
https://doi.org/10.1016/j.clnesp.2021.11.011
https://www.ncbi.nlm.nih.gov/pubmed/35063226
https://doi.org/10.1016/j.endien.2023.04.004
https://www.ncbi.nlm.nih.gov/pubmed/37116969
https://doi.org/10.3390/nu15245054
https://doi.org/10.1007/s11894-011-0202-z
https://www.ncbi.nlm.nih.gov/pubmed/29190407
https://doi.org/10.3390/nu12030598
https://www.ncbi.nlm.nih.gov/pubmed/32106539
https://doi.org/10.4103/efh.EfH_234_19
https://www.ncbi.nlm.nih.gov/pubmed/33318459
https://doi.org/10.1007/s40670-021-01342-7
https://doi.org/10.1007/s40670-023-01771-6
https://doi.org/10.1016/S2542-5196(19)30171-8
https://doi.org/10.1177/0148607115571016
https://doi.org/10.1016/j.hpe.2017.02.003
https://doi.org/10.1136/bmjnph-2019-000059
https://doi.org/10.1111/jhn.12972
https://www.ncbi.nlm.nih.gov/pubmed/25364560
https://doi.org/10.1089/acm.2020.0063
https://www.ncbi.nlm.nih.gov/pubmed/32543207
https://www.ncbi.nlm.nih.gov/pubmed/24899813
https://doi.org/10.5539/gjhs.v7n1p220
https://doi.org/10.5455/njppp.2017.7.0825604092016
https://doi.org/10.1186/s12909-022-03695-y
https://www.ncbi.nlm.nih.gov/pubmed/35999626
https://doi.org/10.22454/PRiMER.2021.249084
https://doi.org/10.26773/mjssm.2017.09.001
https://doi.org/10.1136/bmjsem-2019-000518

Nutrients 2024, 16, 2809 21 of 21

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.
158.

159.

160.

161.

162.

163.
164.

Stoutenberg, M.; Lewis, L.K.; Jones, R M.; Portacio, F.; Vidot, D.C.; Kornfeld, ]. Assessing the current and desired levels of training
and applied experiences in chronic disease prevention of students during medical school. BMC Med. Educ. 2023, 23, 54. [CrossRef]
[PubMed]

Polina, S.V.; Jayamala, A.; Priyadharshini, K.U.; Subhashri, S.; Pavitra, B.; Saraswathi, M. Assessment of physical activity and
physical fitness among undergraduate medical students. Natl. |. Physiol. Pharm. Pharmacol. 2023, 13, 47-53. [CrossRef]

Mandic, S.; Wilson, H.; Clark-Grill, M.; O'Neill, D.; Mandic, S. A physical activity learning module improves medical students
skills and confidence for advising patients about physical activity. Montenegrin J. Sports Sci. Med. 2018, 7, 31-38. [CrossRef]
Gnanendran, A.; Pyne, D.B.; Fallon, K.E.; Fricker, P.A. Attitudes of medical students, clinicians and sports scientists towards
exercise counselling. . Sports Sci. Med. 2011, 10, 426.

Chew, E.; Ho, Y.; Kee, G.; Sirisena, D. Scoping review and international multi-centre cohort study investigating teaching,
knowledge and beliefs regarding physical activity as a health intervention among medical students: A comparison between
Singapore and the UK. Singap. Med. |. 2019, 60, 642-651. [CrossRef] [PubMed]

Panton, Z.A.; Smith, S.; Duggan, M.; Kodali, A.; Donaghue, ].E; Riew, G.J.; Seward, M.; Briggs, L.G. The Significance of Physical
Activity Education: A Survey of Medical Students. Am. |. Lifestyle Med. 2023. [CrossRef]

Jadczak, A.D.; Tam, K.L.; Yu, S.; Visvanathan, R. Medical students’ perceptions of the importance of exercise and their perceived
competence in prescribing exercise to older people. Australas. ]. Ageing 2017, 36, E7-E13. [CrossRef]

Robinson, J.; Nitschke, E.; Tovar, A.; Mattar, L.; Gottesman, K.; Hamlett, P; Rozga, M. Nutrition and Physical Activity Interventions
Provided by Nutrition and Exercise Practitioners for the General Population: An Evidence-Based Practice Guideline from the
Academy of Nutrition and Dietetics and American Council on Exercise. J. Acad. Nutr. Diet. 2023, 123, 1215-1237.e5. [CrossRef]
Dupuis, L.; Kay, D.; Pasarica, M.; Topping, D.; Gonzalez, C.; Wasserstrom, S. Lifestyle Medicine at the University of Central
Florida College of Medicine. Am. ]. Lifestyle Med. 2021. [CrossRef]

Polak, R.; Pojednic, R.M.; Phillips, E.M. Lifestyle Medicine Education. Am. . Lifestyle Med. 2015, 9, 361-367. [CrossRef]

Van Dillen, S.M.; Hiddink, G.J.; Van Woerkum, C.M. Determinants of Dutch general practitioners’ nutrition and physical activity
guidance practices. Public Health Nutr. 2013, 16, 1321-1331. [CrossRef] [PubMed]

Bermejo, D.I; Stiegmann, R.A. Inspiring medical students to choose primary care through lifestyle medicine education. Am. .
Lifestyle Med. 2020, 14, 602—605. [CrossRef]

Bessey, D. Learning healthy behavior? the impact of training in healthcare professions on lifestyles. Health Econ. 2012, 21,
1382-1385. [CrossRef] [PubMed]

Essa-Hadad, ]J.; Rudolf, M.C.; Mani, N.; Malatskey, L. Mapping lifestyle medicine in undergraduate medical education: A lever
for enhancing the curriculum. BMC Med. Educ. 2022, 22, 886. [CrossRef] [PubMed]

Sadiq, T.; ul Hassan, M.; Feroz, S. Implementing Lifestyle Medicine in Undergraduate Medical Education at Riphah International
University, Pakistan. Am. J. Lifestyle Med. 2024, 18, 196-199. [CrossRef]

Zhou, J.; Bortz, W.; Fredericson, M. Moving toward a Better Balance. Am. J. Lifestyle Med. 2017, 11, 36-38. [CrossRef] [PubMed]
Veazey, E. Lifestyle Medicine Education: Medical School to Residency. Am. J. Lifestyle Med. 2023, 17, 54-55. [CrossRef]

’

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s12909-023-04044-3
https://www.ncbi.nlm.nih.gov/pubmed/36690998
https://doi.org/10.5455/njppp.2023.13.05219202226052022
https://doi.org/10.26773/mjssm.180304
https://doi.org/10.11622/smedj.2019051
https://www.ncbi.nlm.nih.gov/pubmed/31197375
https://doi.org/10.1177/15598276231187838
https://doi.org/10.1111/ajag.12412
https://doi.org/10.1016/j.jand.2023.04.004
https://doi.org/10.1177/15598276211011055
https://doi.org/10.1177/1559827615580307
https://doi.org/10.1017/S1368980012003564
https://www.ncbi.nlm.nih.gov/pubmed/22850182
https://doi.org/10.1177/1559827620918532
https://doi.org/10.1002/hec.1800
https://www.ncbi.nlm.nih.gov/pubmed/21990169
https://doi.org/10.1186/s12909-022-03929-z
https://www.ncbi.nlm.nih.gov/pubmed/36539724
https://doi.org/10.1177/15598276231186530
https://doi.org/10.1177/1559827616673339
https://www.ncbi.nlm.nih.gov/pubmed/30202311
https://doi.org/10.1177/15598276221114282

	Introduction 
	Promoting Health: The Impact of Diet and Physical Activity Adherence 
	The Vital Role of Healthcare Settings in Promoting Diet and Physical Activity 

	Nutrition and Physical Activity Education in Medical School Curricula 
	Nutrition Education 
	Physical Activity Education 

	Survey Studies among Medical Students 
	Perceptions and Knowledge of Nutrition 
	Perceptions and Knowledge of Physical Activity 

	Integrating Lifestyle Medicine into Medical Curricula: The Indissociable Roles of Nutrition and Physical Activity 
	Conclusions 
	References

