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Abstract

Since the mid-20th century, the United States’ food environment has shifted progressively toward highly processed products.
Consequently, the burden of chronic diseases related to diet has risen sharply across the country. At the same time, physicians continue
to receive insufficient nutrition training. A novel approach developed to address this gap is “culinary medicine,” delivered through
programs led collaboratively by physicians, chefs, and registered dietitian nutritionists. Culinary medicine is an evidence-based,
interdisciplinary medical field that integrates culinary skills, nutritional science, and medical training to prevent and manage diet-related
illnesses. It emphasizes experiential, hands-on learning through healthy food preparation and is most often conducted in teaching
kitchens, either in person or via virtual platforms. It may be implemented either as a clinical intervention for patients or as an experiential
educational tool for students, medical trainees, and healthcare professionals. Evidence suggests that culinary medicine programs are
effective, economically viable, and positively received. Consequently, healthcare institutions and medical education systems are
increasingly integrating culinary medicine, teaching kitchens, and interprofessional nutrition training into both clinical care and
educational frameworks.
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Introduction

The burden of diet-related chronic diseases has increased substantially since the mid-20th century, both in the United States
and globally. It now represents a major source of mortality and morbidity [1, 2]. Cardiovascular disease has remained the
leading cause of death among Americans since 1921 [3]. Currently, 34.2 million adults in the United States are living with
type 2 diabetes, [4] reflecting more than a 20-fold rise since the 1950s [5]. It is projected that one in two Americans will have
obesity by 2030 [6], and cancers associated with obesity—thirteen in total—account for 40% of all cancer diagnoses annually
in the United States [7].

Table 1. Resources for training and education.
Resource Website
Teaching Kitchen Collaborative https://teachingkitchens.org/

@] © 2026 The Author(s).
g Copyright CC BY-NC-SA 4.0



https://apsshs.com/
https://doi.org/10.51847/eIt2ZNNAaw

Miiller ef al. Ann Organ Cult Leadersh Extern Engagem J, 2025, 6:138-146

Health meets Food Culinary Medicine Curriculum https://culinarymedicine.org/
American College of Llfestyl‘e Medicine Culinary Medicine https:/lifestylemedicine.org/project/culinary-medicine-curriculum/
Curriculum
CHEF Coaching Program https://www.instituteoflifestylemedicine.org/?page id=511

https://culinarymedicine.org/certified-culinary-medicine-specialist-

Certified Culinary Medicine Specialist Certification . ..
program/culinary-medicine/

Biennial Teaching Kitchen Research Conference https://tkresearchconference.org/
Annual Culinary Medicine Conference https://culinarymedicine.org/conference/
Annual Healthy Kitchens, Healthy Lives Conference https://www.healthykitchens.org/
Culinary Nutrition Collaborative https://www.culinarynutritioncollaborative.com/
Culinary Nutrition Certification https://culinary-nutrition-studio.mykajabi.com/

A central driver of this chronic disease epidemic is the modern food environment. Ultra-processed foods high in salt, fats, and
sugars are widely available, from supermarkets to hospital cafeterias, and account for approximately 73% of the food supply
in the United States [8]. Although an estimated 12.8% of the population resides in low-income, low-access regions known as
“food deserts,” where grocery stores are scarce and access to affordable, nutritious food is limited, [9] ultra-processed foods
remain widely accessible. In “food swamps,” [10] fast food outlets and convenience stores dominate local food environments,
and chronic disease prevalence is high and normalized [11].

Importantly, the distribution of food deserts and food swamps reflects broader structural inequities, including racial disparities
[12] and other social determinants of health [13]. Grocery retailers and supermarkets are often unwilling to operate in
underserved communities, frequently citing concerns related to crime rates and low economic returns [14]. In contrast, fast
food corporations and producers of ultra-processed foods are heavily present in these same areas and often direct targeted
marketing toward minoritized populations [15]. These systemic barriers to healthy dietary patterns contribute to widening
health disparities and the persistence of inequities.

Physicians, despite being frequently consulted for nutritional guidance, are often inadequately trained in nutrition science and
counseling [16, 17]. Some scholars have suggested that this lack of training among physicians constitutes a structural factor
contributing to the growing prevalence of diet-related diseases in the United States [18]. Given that poor dietary quality is
among the most significant risk factors for chronic illness and the leading contributor to mortality in the United States [1, 19],
this situation is unacceptable.

Registered dietitian nutritionists (RDNs), in contrast, possess advanced expertise in nutrition science and dietary counseling.
However, access to their services for patients remains restricted due to inadequate insurance reimbursement [20], low referral
rates [21], and a persistent societal undervaluation of their professional expertise and competencies [22]. While recent policy
initiatives have attempted to address these gaps by establishing legal frameworks intended to expand patient access to RDN
services, these proposals have not yet been enacted [23].

Another professional group that remains underutilized in addressing poor dietary patterns and chronic disease is chefs. Many
culinary practitioners strive to create recipes that are both nutritious and palatable. Others are tasked with providing health-
promoting meals in institutional settings such as hospitals, long-term care facilities, and rehabilitation centers. Nevertheless,
most chefs receive limited or no formal nutrition education during their training, leaving them insufficiently prepared to meet
expectations for producing health-oriented meals. Recent initiatives have begun integrating nutrition education into culinary
training programs, a development that chefs have positively received [24].

In efforts to improve population health, food is clearly part of the underlying problem. However, it also represents a powerful
avenue for intervention. Ensuring equitable access to nutritious foods, normalizing evidence-based nutrition education for
both patients and healthcare providers, and teaching individuals how to prepare healthy meals at home can collectively
enhance dietary quality and reduce the burden of chronic disease (Figure 1). Achieving this requires a comprehensive,
multidimensional strategy that includes improved food accessibility, strengthened community engagement, expanded
healthcare access, policy reform, private-sector collaboration, infrastructure development, and additional coordinated efforts.
A key component within this broader strategy is interprofessional culinary medicine delivered by physician—chef-RDN teams
in teaching kitchen environments, tailored to meet population-specific needs (Table 1).
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Figure 1. The role of culinary medicine within an integrated strategy for addressing diet-related disease.

Effective prevention and management of diet-related chronic diseases will require systemic transformation that addresses food
insecurity and time scarcity, expands access to nutrition and culinary education, and strengthens the availability of
interprofessional healthcare services. Within this interprofessional framework, culinary medicine functions as a critical
mechanism that enables patients to translate healthy ingredients into sustained, health-promoting dietary patterns.

What is culinary medicine?

Culinary medicine is an evidence-based, interdisciplinary domain of healthcare that integrates culinary practice, nutritional
science, and medical education to both prevent and manage diet-related conditions. It emphasizes experiential, hands-on
instruction through the preparation of healthy meals and is most commonly delivered within teaching kitchens, either in
physical settings or via virtual platforms. It may be implemented either as a clinical intervention for patients or as an
experiential learning modality for students, medical trainees, and healthcare professionals.

Culinary medicine is inherently interprofessional in nature. It brings together the complementary expertise of physicians,
chefs, and registered dietitian nutritionists (RDNs). Physicians often serve as the initial point of contact in healthcare delivery
and specialize in diagnosing conditions, formulating treatment strategies, and coordinating multidisciplinary care teams. Chefs
contribute specialized knowledge in recipe creation and culinary technique, which are fundamental for preparing nutritious
and appealing meals. RDNs are formally trained, credentialed, and licensed experts in nutrition science, dietary evaluation,
and nutritional counseling. The combined competencies of physicians, chefs, and RDNs within a collaborative team make
them particularly well-positioned to support the prevention and treatment of chronic diseases through culinary medicine.
Culinary medicine is experiential and practice-based. Its educational programs incorporate a range of active learning strategies
[25], such as case-based instruction, small-group collaboration, lectures, structured discussions, assigned readings, video-
based learning, patient simulations, and—fundamentally—interactive, hands-on cooking experiences. Since their emergence
approximately 2 decades ago [26], culinary medicine programs have primarily been conducted in teaching kitchens. These
environments serve as essential learning laboratories that facilitate the development of kinesthetic and applied skills central
to culinary medicine. However, over the past three years, particularly in response to the COVID-19 pandemic, virtual teaching
kitchens have expanded significantly [27-29]. These remote, synchronous culinary medicine sessions have demonstrated
comparable effectiveness to traditional in-person formats. This innovative virtual approach has further enhanced the
scalability and accessibility of culinary medicine interventions.

Culinary medicine is grounded in empirical evidence, both for patient populations and for healthcare trainees. Among patients,
culinary medicine programs have been associated with improvements in glycemic control in diabetes [27, 30], blood pressure
regulation [30], serum lipid profiles [30], body mass index (BMI) [31, 32], adherence to a Mediterranean dietary pattern [33],
intake of fruits and vegetables [32, 33], self-esteem [34], self-efficacy [35], social engagement [36, 37], psychological well-
being [38, 39], and overall quality of life [37, 40]. Among medical trainees, participation in culinary medicine interventions
has been linked to enhanced interprofessional teamwork, increased confidence and competence in delivering nutritional
counseling, improved cooking and nutrition knowledge, greater self-efficacy, stronger motivation toward healthy eating, and
healthier personal lifestyle behaviors [25, 41, 42].

Culinary medicine is also engaging and enjoyable. Educators find it rewarding to teach, and participants find it enjoyable to
experience. These programs have consistently been highly well-received [42]. Beyond acquiring knowledge, developing
practical skills, and improving attitudes and behaviors, participants also build enduring friendships, peer support systems, and
community connections. In the context of increased isolation, loneliness, and mental health challenges following the COVID-
19 pandemic, these social benefits are both highly appealing and deeply significant.

The beneficiaries of culinary medicine

Culinary medicine was first designed with patients as its primary focus [26]. Although food insecurity remains a major issue

for many individuals, a significant proportion of food-secure people still face challenges in maintaining healthy dietary habits.
140



Miiller et al. Ann Organ Cult Leadersh Extern Engagem J, 2025, 6:138-146
Simply having access to nutritious foods is not sufficient on its own; translating healthy purchasing into healthy eating depends
heavily on the ability to cook and prepare meals effectively (Figure 1). When individuals lack basic nutrition literacy or
practical cooking skills, sustaining a healthy diet over time becomes difficult. Culinary medicine addresses this gap by
providing patients with actionable nutrition education and practical cooking skills, enabling them to prepare meals that are
affordable, accessible, simple, nutritious, and enjoyable, thereby supporting long-term behavioral change for chronic disease
prevention and management.

In more recent years, culinary medicine has also emerged as an innovation in medical education curricula. The Goldring
Center for Culinary Medicine, recognized as the first teaching kitchen embedded within a medical school, was established in
2012 [43]. Currently, the Health meets Food culinary medicine program has been incorporated into more than 55 medical
schools, residency training programs, and nursing education institutions [44].

Culinary medicine training represents a modern, integrated approach to preparing healthcare professionals to respond to diet-
related chronic illness. At the outset, trainees are taught core nutritional science, including how dietary patterns influence
major chronic conditions such as cardiovascular disease, type 2 diabetes, obesity, and cancer. They then immediately reinforce
this theoretical knowledge through practical application by preparing meals specifically designed for disease prevention and
management. Because of this integration of theory and practice, culinary medicine has been described as the “missing
laboratory portion of the historically didactic nutrition curriculum present in most medical schools” [45].

Furthermore, culinary medicine introduces learners to evolving models of healthcare delivery, including shared medical
appointments (SMAs) and team-based interprofessional care [46]. In culinary medicine settings, SMAs are increasingly used
as platforms to promote dietary behavior change through experiential learning and practical skill development [46, 47]. These
approaches strengthen collaboration among healthcare disciplines and help form supportive networks that encourage sustained
lifestyle modification.

Beyond physicians in training, culinary medicine holds value for a broad spectrum of healthcare workers, including physician
assistants/associates, nurse practitioners, physical therapists, nurses, clinical pharmacists, social workers, exercise
physiologists, and others. Patients frequently interact with multiple healthcare providers, many of whom spend more time in
direct patient contact than physicians themselves. As a result, these professionals are often expected to address nutrition-
related concerns or provide dietary guidance despite limited formal nutrition training. Enhancing their knowledge and skills
through culinary medicine education could help ensure consistent, evidence-based nutritional guidance is delivered across the
entire healthcare team.

Implementation challenges

A major obstacle to scaling culinary medicine programs is structural and logistical: the requirement for a dedicated teaching
kitchen. Nevertheless, multiple adaptable models now exist that enable hands-on culinary instruction in various settings. Fully
equipped commercial kitchens in culinary schools, food service operations, and similar facilities can replicate a professional
culinary environment. Some forward-thinking culinary medicine initiatives have also used food science laboratories on
undergraduate university campuses [48, 49]. In response, many universities are actively developing teaching kitchen facilities,
while experts increasingly advocate for similar spaces to be established in hospital cafeterias, corporate environments, and
community hubs [50]. Mobile “pop-up” kitchen setups—consisting of compact kits with basic cooking tools and supplies—
can also be deployed in classrooms or meeting spaces. Where physical kitchens are unavailable, culinary medicine can be
delivered through virtual teaching kitchens, allowing participants to cook simultaneously from their own homes via online
platforms. This adaptability enables institutions to tailor teaching kitchen models to learner needs while also accommodating
financial and infrastructural limitations.

Securing sustainable funding represents an almost universal challenge for implementation. A recent scoping review
highlighted substantial variation in how culinary medicine programs are financed and identified inconsistent funding as a key
threat to long-term program viability [42]. At present, most programs rely on philanthropic contributions, institutional support,
or external grant funding. Integrating culinary medicine education with clinical service delivery presents a promising pathway
forward. Group-based care models such as shared medical appointments (SMAs) have demonstrated potential for financial
sustainability [51, 52]. In addition, billable individual clinical services provided by dietitians or culinary medicine teams can
generate revenue streams. Emerging models have also introduced reimbursable culinary medicine eConsult services [53].
Ensuring long-term viability will require health systems, medical schools, and public health institutions to collaboratively
develop innovative financing structures that align clinical care efficiency, research productivity, educational value, and
community engagement.

Another limitation is the field’s relative infancy and the resulting shortage of trained professionals capable of delivering
culinary medicine education and practice. There is currently no formal residency or fellowship pathway dedicated to culinary
medicine, and only a limited number of programs offer structured clinical rotations or internships in this area. The Certified
Culinary Medicine Specialist credential was introduced only within the last decade [54]. Physicians generally receive
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insufficient training in nutrition, and even less in culinary skills, while most chefs lack formal education in medicine or clinical
nutrition.

Similarly, training for registered dietitian nutritionists (RDNs) is primarily centered on scientific coursework and medical
nutrition therapy rather than culinary practice. Although dietetics historically included training in food preparation, many
academic programs gradually reduced or eliminated hands-on culinary education as the profession moved away from its
historical association with home economics [55]. In response to this gap, a small but expanding group of culinary dietitian
nutritionists has emerged, positioned to play a leading role in advancing culinary medicine initiatives [56, 57].

When physicians, chefs, and RDNs work collaboratively, their distinct yet complementary expertise integrates to enhance the
effectiveness of evidence-based culinary medicine programs. As these initiatives mature and become more sustainable,
program leaders are encouraged to emphasize “train-the-trainer” strategies to prepare the next generation of professionals to
teach and practice culinary medicine more broadly.

The dollars and sense of culinary medicine

In the short term, culinary medicine programs can be financially viable within existing fee-for-service healthcare structures.
A commonly used strategy to achieve this is integrating teaching kitchens into shared medical appointments (SMAs). One
published model [46] described the successful incorporation of culinary medicine into SMA sessions held in a teaching
kitchen. In this approach, standard US evaluation and management billing codes were applied for patients with common diet-
related conditions during each weekly visit. The program reached break-even when it served 12 patients per week for 8 weeks,
totaling 96 patient encounters. Importantly, beyond feasibility and cost neutrality, SMAs that include culinary medicine
education are reported to be highly acceptable to patients [47]. In addition, teaching kitchens align well with community
health initiatives, offering opportunities to expand programs within nonprofit missions and in partnership with community-
based organizations engaged in related work.

Teaching kitchens also offer significant potential to advance research productivity. By targeting urgent public health
challenges and participating in community-engaged participatory research—especially in collaboration with schools of public
health—these environments provide institutions with an additional mechanism to secure meaningful and impactful research
funding.

From a long-term perspective, culinary medicine initiatives position healthcare systems for the transition toward value-based
care models. As reimbursement frameworks continue to shift, strategies that enhance population health outcomes while
reducing healthcare expenditures will become increasingly incentivized and central to healthcare delivery. Within this context,
culinary medicine may serve as a key component, coordinating multidisciplinary care across patients, healthcare professionals,
and community resources to address high-cost chronic conditions [58]. Furthermore, such programs may be integrated into
workplace wellness initiatives, potentially decreasing healthcare spending while improving workforce productivity.
Healthcare organizations may also feel increasing pressure to adopt culinary medicine programs to attract and retain patients.
As individuals become aware of and have access to culinary medicine opportunities in teaching kitchens, they are more likely
to seek these services actively. Since patient choice increasingly influences healthcare spending, individuals will likely drive
demand for culinary medicine offerings within hospitals and clinical settings.

Beyond the bucks

At a time when 63% of healthcare professionals experience burnout [59] and 56% of Americans believe the US healthcare
system performs poorly [60], culinary medicine may offer a constructive response. By facilitating shared medical
appointments (SMAs) and culinary medicine-based care, healthcare teams can reintroduce engagement, authenticity, and
purpose into clinical practice. This, in turn, can enhance job satisfaction among faculty and staff, improving not only the
quality of patient care but also retention and productivity among healthcare workers. Clinicians benefit from systems that
recognize and support their meaningful contributions. In contrast, patients benefit from collaborative, holistic care that
addresses the underlying causes of disease in both compassionate and practical ways.

Culinary medicine also strengthens the relationship between healthcare systems and the communities they serve. Teaching
kitchens create a platform for shared leadership with community members and the development of sustained, trust-based
relationships. The act of sharing food—*“breaking bread”—is a universal expression of hospitality and respect recognized
across cultures and historical periods. Through this shared trust, patients and community members can become more actively
engaged in healthcare systems and participate as co-creators of public health-oriented, patient-centered care.

In addition, culinary medicine contributes to mental health promotion by fostering social connection, supporting group-based
therapeutic experiences, and increasing social interaction following the widespread isolation experienced during the early
2020s due to the COVID-19 pandemic. These programs are also inherently enjoyable.

Because culinary medicine experiences are both engaging and effective, they are increasingly used as recruitment tools. They
appeal not only to patients but also to clinicians, students, and researchers. The teaching kitchen, conceptualized as a “learning
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laboratory” [50] where culinary practice, medical nutrition therapy, mindfulness, mental health, and behavioral science
intersect, is widely regarded as dynamic and intellectually stimulating. Researchers will find abundant opportunities for
innovation and further investigation. To attract and retain motivated faculty, learners, and clinicians, future medical schools
and healthcare systems should consider investing in teaching kitchens as part of their educational and clinical infrastructure.
Such programs enhance institutional prestige and reflect a progressive, patient-centered philosophy of care aligned with
modern healthcare goals. As public and media interest in teaching kitchens continues to grow, healthcare systems are likely
to recognize—if they have not already—that investing in culinary medicine programs is essential to remain competitive and
relevant.

The future of culinary medicine

Culinary medicine embodies the type of innovative, forward-looking strategy that is likely to play a central role in the
evolution of healthcare systems. It is inherently collaborative and interprofessional in design. Within this model, physicians,
chefs, and registered dietitian nutritionists (RDNs) combine their respective expertise to enhance outcomes for both clinicians
and patients. Physicians contribute by advocating for interdisciplinary collaboration, distributing aspects of patient care more
equitably, and recognizing the value of RDN expertise. Medical trainees educated about the relationship between diet and
disease are better equipped to participate in scholarly work and community-based participatory research, including quality-
improvement initiatives that aim to improve patient outcomes. Physicians with exposure to culinary medicine are also better
able to address nutrition misinformation in clinical settings and on digital platforms, manage diet-related chronic diseases
more comprehensively, and drive innovation in healthcare delivery systems and community-based partnerships.

Teaching kitchens function as integrative spaces that bring together components of an otherwise fragmented system, acting
as potential centers for education, research, clinical care, and community engagement (Figure 2). These environments are
well-positioned to build and strengthen community partnerships while elevating the perspectives of local leaders, thereby
fostering trust and establishing meaningful, sustained relationships with the populations they serve. By collaborating with
social workers, community health workers, food assistance programs, government initiatives, educational institutions, and
nonprofit organizations, teaching kitchens can serve as central hubs for interventions to improve food access, reduce health
inequities, and address broader social determinants of health

PATIENT
CARE

‘ . MEDICAL
EDUCATION
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Figure 2. Culinary medicine in teaching kitchens as a central “hub.”

Culinary medicine delivered through teaching kitchens, due to its inherently interdisciplinary and collaborative structure,
integrates healthcare systems, academic institutions, and public service initiatives into a cohesive framework. Within this
model, patients, healthcare providers, community members, researchers, universities, insurers, and healthcare organizations
all benefit from coordinated engagement and shared objectives.

Culinary medicine programs based in teaching kitchens are also well aligned with the transition toward value-based care and
other emerging healthcare models. They are financially pragmatic, support workforce recruitment and retention, and create
opportunities to prioritize preventive care. In addition, they have the potential to attract funding by reducing the economic
burden associated with managing diet-related chronic diseases. Interprofessional teams composed of physicians, chefs, and
RDNs can support patients in developing practical, evidence-based skills to improve health outcomes through hands-on
culinary education. This model also encourages patients to take a more active role in maintaining their own health. Ultimately,
the future of healthcare may very well begin in the kitchen.
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Conclusion

Generally, administration of legalon alone affects growth performance especially in the last two weeks, but legalon in
combination with H,O, did not. Blood serum concentration has showed a reduction in birds treated with legalon urea,
creatinine, triglycerides, total cholesterol, LDL-C, VLDL-C, risk index and greater concentration of HDL-C. H,O; increases
the kidney functions, and lipids profile except HDL-C.

In conclusion, administration of legalon significantly improved the Hydrogen peroxide induced disturbances and has good
effect on lipids profile and kidney functions as well as on body weight when given alone in chickens.
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