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Virtual culinary medicine education interventions have the potential to improve 
dietary behaviors, nutrition knowledge, cooking skills, and health outcomes for 
ethnically diverse individuals with type 2 diabetes. The purpose of this study is 
to describe the adaptation of the Nourishing the Community through Culinary 
Medicine (NCCM) program for virtual delivery, and the protocol for pilot testing 
this intervention. The intervention includes five 90-min virtual NCCM sessions 
streamed live from a Teaching Kitchen. Feasibility outcomes are recruitment, 
retention, acceptability, and satisfaction. Short-term effectiveness outcomes 
are measured through self-administered questionnaires, including perceived 
health, average daily servings of fruits and vegetables, frequency of healthy 
food consumption, shopping, cooking, and eating behaviors, cooking self-
efficacy, diabetes self-management, perceived barriers to healthy eating, and 
nutrition knowledge. Demographics and biometric outcomes are sourced from 
the patient’s electronic medical records including glycosylated hemoglobin 
(HbA1c), Body Mass Index, and blood pressure. We will conduct a single-arm 
pilot study to test the feasibility and short-term effectiveness of NCCM program 
with individuals with type 2 diabetes.
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1 Introduction

In the United States (U.S.), an estimated 37.3 million people (11.3% of the population) live 
with diabetes and approximately 90–95% of them have type 2 diabetes mellitus (T2DM) (1). 
T2DM is a chronic condition that arises either from unstable insulin production by the 
pancreas or the body’s ineffectiveness utilizing the insulin it produces (2). Insulin serves as a 
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pivotal hormone responsible for regulating blood glucose levels (2, 3). 
The occurrence of hyperglycemia, also referred to as raised blood 
glucose, over the long term may lead to significant damage to various 
systems within the body, particularly the nerves and blood vessels 
(2–4). Diabetes-related complications, such as cardiovascular disease, 
kidney disease, neuropathy, blindness, and lower-extremity 
amputation, cause substantial morbidity and mortality among 
individuals with diabetes (5). Moreover, diabetes does not affect all 
sub-sections of the population equally; diabetes disproportionally 
burdens minority populations, with a higher prevalence in 
Non-Hispanic Black (12.1%) and Hispanic (11.8%) adults compared 
to non-Hispanic White adults (7.4%) (1).

To address this burden, many effective diabetes management 
strategies, such as intensive lifestyle modification programs, are 
widely implemented and accepted as being cost-effective (4). For 
example, there is substantial evidence that supports that consuming 
a healthy diet is a low-cost, effective treatment for managing T2DM 
(6–8). However, currently only 10% of the U.S. population adheres 
to the Dietary Guidelines for Americans (9–11). Moreover, there has 
been a decline in the diet quality of the U.S. population (12–14). 
Evidence suggests that diets that are high in ultra-processed foods 
and low in fruits, vegetables, and whole grains, coupled with low 
food literacy (i.e., inter-related knowledge, skills and behaviors 
required to plan, manage, select, prepare and eat food to meet needs 
and determine intake) (15) and a lack of cooking skills, may 
contribute to poor overall diet quality and the associated high 
national rates of T2DM (16–21). Furthermore, food insecurity, 
defined as the lack of access to nutritious and adequate foods, has 
also been associated with the intake of nutrient-poor foods and poor 
diet quality (22). It is estimated that 33.8 million people in the 
U.S. (roughly 10% of the population) are food insecure, with greater 
disparities among women, and Black and Hispanic households (23). 
Food insecurity has been related to lower self-efficacy in managing 
chronic conditions, such as T2DM, due to mental and financial 
stresses from increases in food, medications, and healthcare expenses 
(22, 24, 25).

To address the growing evidence of the detrimental effects of poor 
diet quality, low food literacy, limited cooking skills, and food 
insecurity for T2DM outcomes, culinary medicine interventions have 
recently emerged (15, 22, 24, 26–32). Culinary medicine is an 
evidence-based approach that combines the art and pleasure of 
cooking with nutrition science and medicine to increase healthy food 
consumption (33). Moreover, culinary medicine education 
interventions have been used to improve health outcomes in adults 
and offer the opportunity to manage and mitigate chronic conditions 
such as T2DM at the community level (10, 30, 34). This can be done 
by strengthening clinic-community linkages to offer lifestyle-based 
prevention services for patients, with the goal of teaching culinary 
skills, and providing hands-on experience preparing healthy foods in 
a collaborative group environment (30, 33).

Despite evidence suggesting culinary medicine interventions 
produce positive health outcomes, there are few combined cooking 
and nutrition education interventions designed for ethnically diverse 
individuals with T2DM (35). Given the disproportionate impacts of 
T2DM in various racial/ethnic groups, there is a need for inclusive and 
diverse nutrition interventions (36).

To bridge this gap, we developed the Nourishing the Community 
through Culinary Medicine (NCCM) program. The NCCM curriculum 

was adapted for synchronous virtual delivery from an in-person 
culinary medicine program, A Prescription for Healthy Living (APHL), 
a collaborative effort between UTHealth Houston School of Public 
Health, Harris Health (the local safety-net healthcare system), and the 
Houston Food Bank (33). APHL offered a culinary medicine program 
to individuals with T2DM that were enrolled in the food prescription 
program, combining nutrition education with hands-on instruction 
to build cooking skills. The participant characteristics at baseline 
(n = 33 in the APHL group, n = 75 in the food prescription only group) 
were mostly female (80.0%) and Hispanic/Latino (86.2%) (33).

The framework for the NCCM curriculum draws upon constructs 
from Social Cognitive Theory (SCT) as a theoretical structure for 
understanding the factors that promote and maintain behavior change 
(37). The key SCT constructs used for NCCM include (1) outcome 
expectations of the taste of healthy foods, (2) knowledge of healthy 
eating, (3) self-efficacy for preparing healthy foods, (4) skills for 
preparing healthy foods, (5) perceived social support for consuming 
healthy foods, and (6) normative beliefs around eating healthy foods 
(38). Moreover, rather than only providing food prescriptions, this 
program provided electronic grocery cards to purchase cooking 
ingredients for class, coupled with live cooking instruction to create a 
collaborative learning environment for participants to engage and 
practice healthy eating behaviors through group experiential virtual 
cooking classes. Additional details regarding the SCT constructs used 
for NCCM can be found elsewhere (33).

The aim of this study is to (1) describe the development of the 
NCCM program for virtual delivery, and (2) detail the protocol for 
pilot testing the intervention with individuals with T2DM.

2 Materials and methods

2.1 Study population

In partnership with Sanitas Medical Center, a medical group 
practice and healthcare facility with locations in the Houston and 
Dallas regions, research staff recruited patients from Sanitas clinics 
that met the study inclusion criteria. The inclusion criteria were being 
an adult (18 to 70 years) with a T2DM diagnosis and HbA1c > 7.0, 
receiving care at Sanitas Medical Center clinics, and fluent in English 
or Spanish. Additionally, we screened for eligibility following these 
criteria: (1) having access to reliable internet and a device, like a cell 
phone, tablet or laptop, (2) someone in the household that was able to 
go grocery shopping before each class.

2.2 Recruitment

The study was conducted in accordance with the Declaration of 
Helsinki and approved by the Institutional Review Board of The 
UTHealth Houston (HSC-SPH-21-0555) on September 22nd, 2021. 
We started the rolling recruitment period from January 25th, 2022, to 
October 11th, 2022. Sanita’s care coordinators assessed individuals’ 
eligibility to participate and provided a printed flyer and sent a text 
message with a weblink to an online form for people who showed 
interest in the program. They completed the online interest form, 
sharing their contact information with UTHealth Houston. All 
recruitment materials were available in English and Spanish, and 
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UTHealth Houston recruitment staff were fluent in both languages. 
After receiving their information, trained staff from UTHealth 
Houston contacted individuals via phone using an approved script for 
assessing eligibility and interest, and explained the program, including 
time commitment and potential advantages of participating in the 
program and minor risks while cooking at home (e.g., injuries with 
the use of knives, other cooking utensils, stoves, and ovens). After 
eligibility screening, participants provided written informed consent 
via REDcap (Research Electronic Data Capture), a secure, web-based 
application designed to support data capture for research studies (39). 
A bilingual staff member addressed any questions or concerns 
participants had regarding the program.

2.3 Development of the intervention

There are five main modifications that were made to adapt APHL 
for virtual delivery and NCCM implementation. First, the delivery 
format of the program was changed so that classes could be delivered 
through an online video conferencing platform (WebEx), with the 
main instructor hosting the virtual class live from the Nourish Teaching 
Kitchen at UTHealth Houston. One of the motivators for adapting 
APHL for virtual delivery was to reach a broader range of participants 
while COVID-19 restrictions (e.g., limitations on gathering in large 
groups) were still in place. Second, rather than providing food 
prescriptions, participants were provided electronic grocery cards via 
text message and email, to cover the cost of the ingredients and a 
shopping list for each class, which included tips on which items to 
choose to help participants with their shopping experience. These 
electronic grocery cards could be redeemed at any location of our 
chosen supermarket chain. Third, to further facilitate participant 
engagement and learning before and after class, we  provided 
asynchronous virtual toolkit education content via text and email, 
which included links to access cooking skill videos, animated nutrition 
education videos, step by step recipes, shopping lists and kitchen set-up 
for each recipe, and nutrition and diabetes education handouts and 
worksheets. All of these materials were included in the study website; 
the development of this toolkit is described elsewhere (40). Participants 
used this toolkit to prepare for each culinary medicine session and as 
a reference post-session. Fourth, classes were offered during convenient 
times (usually after work hours, before standard dinner time) and the 
recipes were designed for a family of four. Fifth, cooking classes and 
toolkit learning materials were made more culturally inclusive 
(Table 1). To represent different ethnic groups, we specifically designed 
the intervention recipes to include a variety of cooking styles and 
flavors. For example, the stir fry was inspired by Asian cuisines, the 
turkey chili featured typical Hispanic/Latino flavors, and the pasta dish 
resembled more classic American cuisine. These recipes were pilot 
tested during the previously described APHL program (33). 
Additionally, the sessions were taught in two languages (English 
and Spanish).

2.4 Virtual culinary medicine education 
curriculum

This program consisted of five hands-on, 90-min virtual sessions. 
The sessions were facilitated by a native bilingual (English and 

Spanish) Registered Dietitian with culinary medicine training, with 
the aid of a co-teacher/assistant trainee. Kitchen setup was performed 
by the trainee, who additionally troubleshot technical issues (e.g., 
difficulties with accessing the video conferencing platform) and 
operated the kitchen studio cameras to alternate between a view of the 
instructor in the kitchen and an up-close, top view of the counter. This 
process allowed for lower staffing requirements for intervention 
delivery. The NCCM topics covered during the five sessions are 
presented in Table  1. Sessions were structured with a 15-min 
community connection and session introduction, 45–55 min of 
hands-on cooking, and 20–30 min of educational videos and facilitated 
group discussion. Participants were instructed on how to prepare their 
cooking station ahead of each class (i.e., have cutting board and chef 
knife ready, vegetables washed, and ingredients measured). Each 
session focused on two different cooking techniques widely shown to 
be the most important for improving healthy eating. Cooking videos 
explaining the different techniques were also provided ahead of time 
for participants to watch at their leisure and for reinforcement after 
sessions. During passive cooking time, 2–3 animated videos were 
played to facilitate discussion of the topics listed in Table 1. After each 
video, the instructor facilitated group discussion, with participants 
sharing their personal experiences and what they learned from or 
reactions to the videos. At the conclusion of each session, participants 
were encouraged to discuss likes, dislikes, recommendations for 
others, and how to personalize the recipes for their families – 
including adapting the recipe to fit cultural or individual preference. 
This conversation created additional ideas for creative ways to prepare 
food, driven by participants, to facilitate the incorporation of these 
recipes into their regular rotation. A printed toolkit with QR codes 
was mailed to participants’ homes that included all recipes and 
shopping lists along with handouts participants could fill out on their 
own time.

2.5 Study design

The study design was a single-arm prospective cohort 
intervention. The 6 cohorts (3 in English and 3 in Spanish) took place 
throughout 2022. The first three cohorts received the classes in the 
summer every other week. After implementing the program with 
these three cohorts, participants expressed an interest in having classes 
more frequently and we thought this might improve retention in the 
program. Thus, Cohorts 4–6, which were conducted during the fall, 
were conducted weekly, covering the same curriculum. We collected 
self-administered questionnaires at pre-test and post-test to evaluate 
participants’ dietary behaviors, nutrition knowledge, cooking skills 
and behaviors. Electronical medical record (EMR) data were collected 
at pre-test, post-test, and 6-month post-test (Figure 1). Additionally, 
we  collected qualitative data from semi-structured interviews 
immediately post-intervention to evaluate patients’ experience during 
the intervention and satisfaction with the program overall.

2.6 Data collection

The partnership with Sanitas Medical Center sites allowed the use 
of participants’ EMR data to evaluate the impact of the NCCM 
program on biometric outcomes. Data were abstracted and shared by 
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TABLE 1 Topics and objectives for Nourishing the Community through Culinary Medicine sessions, a virtual culinary intervention among adults with type 2 diabetes.

Session Learning objectives Cooking technique Topics and materials Diabetes management focus Social Cognitive Theory 
change objectives

1  • Use safe and effective knife skills to cut a variety 

of vegetables.

 • Discuss challenges with managing diabetes.

 • Identify a healthy plate as ½ fruits and 

vegetables, ¼ lean protein, and ¼ whole grains.

 • Understand how to set realistic goals.

 • Learn how to prepare a balanced family meal.

Roasting vegetables and 

steaming grains.

Handouts: healthy eating; goal setting.

Videos: my plate is your plate; small changes 

for health.

 • Introduce the balanced plate approach 

under the lens of creating blood sugar-

friendly meals

 • Introduce a sustainable behavior change 

aspect to diabetes management

 • Outcome expectations of the taste of 

healthy foods.

 • Knowledge of healthy eating.

 • Self-efficacy of preparing 

healthy foods.

 • Perceived social support for 

healthy eating.

 • Normative beliefs of healthy food.2  • Use safe and effective knife skills to cut a variety 

of vegetables.

 • Describe what foods and beverages 

contain carbohydrates.

 • Learn how to manage blood sugar levels using a 

MyPlate approach.

 • Learn how to prepare a balanced family meal.

Cooking grains pilaf-style and 

baking.

Handouts: diabetes management; 

carbohydrate counting; label reading.

Videos: all about carbohydrates; low blood 

glucose; high blood glucose.

 • Define carbohydrates

 • Introduce symptoms and treatment of low 

blood sugar

 • Introduce symptoms and treatment of high 

blood sugar

3  • Use safe and effective knife skills to cut a variety 

of vegetables.

 • Practice strategies to develop healthy and 

mindful habits with family.

 • Learn how to prepare a balanced family meal.

Soups, stews, and preparing 

dressings.

Handouts: healthy habits for the family

Videos: a family affair why beverages matter.

 • Discuss how to eat a blood sugar friendly 

diet in the context of family meals

 • Discuss the importance of selecting low/no 

sugar beverages for blood sugar 

management

4  • Use safe and effective knife skills to cut a variety 

of vegetables.

 • Practice strategies for meal planning and 

grocery shopping.

 • Practice reading food labels to encourage better 

food purchases.

 • Prepare a balanced family meal.

Sautéing, stir frying, and 

steaming grains.

Handouts: planning healthy meals

Videos: how to stock a healthy pantry; how to 

read nutrition facts labels.

 • Discuss grocery shopping and pantry 

staples to make blood sugar friendly eating 

more approachable

 • Discuss how to read and what to look for 

in a nutrition facts label for carbohydrate 

management

5  • Use safe and effective knife skills to cut a variety 

of vegetables.

 • Practice strategies to develop healthy and 

mindful habits to manage blood sugar.

 • Describe plans to focus on health versus weight.

Prepare a balanced family meal.

Sautéing, stir frying, and 

microwave cooking.

Handouts: mindful eating.

Videos: beyond the scale mindful eating 

techniques.

 • Discuss mindful eating as an approach to 

counteract over-eating as an approach to 

improve blood sugar levels

 • Discuss diabetes-related health markers to 

focus on

https://doi.org/10.3389/fnut.2024.1383621
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Macias-Navarro et al. 10.3389/fnut.2024.1383621

Frontiers in Nutrition 05 frontiersin.org

clinic coordinators with UTHealth Houston at three timepoints: 
pre-test (within 90 days before starting the NCCM program), at 
program completion (within 90 days of NCCM program completion), 
and 6-month post-test (within 90 days of 6-months completion of 
NCCM). These time measurements were chosen based on similar 
studies (41–45). Biometric outcomes included glycosylated 
hemoglobin (HbA1c), Body Mass Index (BMI), systolic blood 
pressure (SBP), and diastolic blood pressure (DBP). Additionally, 
demographics (age, sex, race/ethnicity) were sourced from the patient 
EMR records.

Participants were asked to complete a 15-min electronic 
questionnaire via REDcap at two timepoints: a pre-test questionnaire 
before the first class and a post-test immediately after the last session. 
Participants received a $25 gift card as compensation for their time for 
completion of each questionnaire ($50 total for study questionnaire 
completion). The pre-test and post-test questionnaires collected 
information on dietary intake, cooking skills, cooking-related 
psychosocial constructs, and diabetes management (details in the 
Measures section). Additional demographics were collected at pre-test 
including education, employment status, preferred language spoken 
at home, transportation, and participation in government 
assistance programs.

After each session, participants received a link to a virtual 
comment card in which they were asked to share feedback on the 
specific recipe, cooking method, and overall class flow. Participants 
voluntarily responded to the comment cards, and completion varied 
by participant. Each participant identified the class they attended 
(sessions 1–5) and then were asked to answer questions on how 
helpful they found the cooking techniques, class activities, and 
animated videos. Participants selected ‘yes’ or ‘no’ if they would make 
the specific recipe again on their own, if ‘no’ was selected then they 
were asked to explain in an open response. An additional comment 
section at the end encouraged participants to leave further feedback 
for improvement. These comments and feedback were not anonymous 
since the comment cards were linked to the participants’ IDs.

Qualitative interviews were conducted virtually by the research 
team at the end of the intervention to gather more robust information 
on the participants’ experience, identify areas for additional 
improvement in both the intervention and study design, and explain 
quantitative outcomes. Participants received a $20 gift card as 
compensation for their time after completing the interview. The semi-
structured interview guide was adapted from the interview questions 
from a similar program (33) and was focused on assessing key 
feasibility and acceptability outcomes through open-ended, 
non-leading, and progressive questions (43–45). The topics included 
enrollment, engagement, experience with classes and resources, and 
comments regarding the program overall (Table 2). At the conclusion 
of the intervention, all enrolled participants were invited via text and 
email to take part in the virtual interviews. Depending on the 
preference of the participant, the interviews were conducted in either 
Spanish or English and all interviews were recorded. For English 
interviews, a transcription was performed by a smart note 
transcription service (Otter.ai) and inspected by staff for accuracy. For 
Spanish interviews, a transcription and translation into English was 
performed by bilingual research staff.

2.7 Measures

Feasibility outcomes were recruitment, retention, acceptability, 
and satisfaction (39). The feasibility of recruitment was determined by 
the number of individuals who were invited to participate by Sanitas 
staff, screened for eligibility, and then enrolled in the study. Records 
were maintained for all stages of recruitment in REDCap. Retention 
was measured by the proportion of participants who remained in the 
pilot study at the end of the intervention and completed post-test data 
collection. This was measured through attendance records. As 
recommended for pilot studies, a priori targets for recruitment and 
retention were set using relevant literature and the authors’ prior 
experience: > 60% of eligible individuals enroll, and ≥ 70% of 
participants are retained in the study (33). Acceptability and 
satisfaction were measured informally with comment cards to 
continuously engage with participants during the program and 
formally through in-depth interviews with participants post-test to 
understand participants’ experience and learning journey throughout 
the NCCM program.

Short-term effectiveness outcomes (Table  3) were measured 
through self-administered questionnaires. Perceived health was 
measured by 1 item validated survey with response options from 
Excellent (6) to Very Poor (1), with higher scores indicating better 

FIGURE 1

Nourishing the Community Through Culinary Medicine study design 
flowchart.
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perceived health (46). Average daily servings of fruits and vegetables 
were assessed with 2 items (1 for fruits and 1 for vegetables), with 
response options from None (1) to 4 or More servings (6). These items 
were adapted from a previously validated instrument to assess fruit 
and vegetable consumption (47). The two items were assessed 
separately, as well as summed, for a maximum score of 12, with higher 
numbers indicating a greater number of servings of fruits and 
vegetables (47). Frequency of healthy food consumption was measured 
by 7-item validated measure to assess typical food consumption 
behaviors, with response options from Not at all (1) to More than once 

a day (5); a sum was created, for a maximum score of 35, with higher 
numbers indicating greater frequency of healthy food consumption 
(48). Shopping, cooking, and eating behaviors were measured by 8 
items, adapted from a previously validated survey, with response 
options from Never (1) to Always (5); items were summed for a 
maximum score of 40, with higher numbers indicating more ideal, 
healthy behaviors (48). Cooking self-efficacy was assessed by 10 items, 
not previously validated, at post-test only, five items that ask about 
self-efficacy before the program, and five ask about self-efficacy after 
the program, with response options of Not sure at all (1) to Extremely 

TABLE 2 Semi-structured virtual interview guide to assess feasibility and acceptability outcomes for the Nourishing the Community through Culinary 
Medicine culinary medicine program.

Topics Main question

Enrollment Let us talk about when you first learned about Nourishing the Community through Culinary Medicine:

 1. When did you complete the last class?

 2. How did you find out about the program?

Probe: Did you see a flyer? Did a clinician recommend it?

 3. Tell me about why you were interested and enrolled in the NCCM program.

Probe: How did you think NCCM would help you?

 4. Can you describe the sign-up process? Include steps like how the clinic told you about the program, forms you filled out, etc.

Probe: Did you receive materials and instructions? What were they? Were they helpful? How?

 5. How was the program explained to you?

 6. I’m going to ask you a question on a 1 to 10 scale. On a scale of 1 to 10, with 1 being not easy and 10 being very easy, how would you rate the ease of 

the NCCM sign up process?

Probe: Why did you choose that number?

What suggestions do you have for how we can improve the sign-up process for the program?

Engagement After the sign-up process was complete, think about the communication you received about Nourishing the Community through Culinary Medicine:

 1. What was your preferred form of communication (call, text, email) from our team?

Probe: Were the messages frequent enough or too frequent?

 2. Were the reminder emails/texts helpful? Why?

 3. What suggestions or feedback do you have for how we can improve communication about the program?

Class & resource 

experience

Let us talk about the classes and resources:

 1. What suggestions do you have on how we can improve the virtual cooking classes?

Probe: Were the classes too fast? Too slow?

 2. I’m going to ask you a question on a 1 to 10 scale. On a scale of 1 to 10, with 1 being not easy and 10 being very easy, how would you rate the ease of 

accessing the online meeting?

 3. Can you tell me about your experience visiting the toolkit website? I’m going to ask you a question on a 1 to 10 scale. On a scale of 1 to 10, with 1 

being not easy and 10 being very easy, how would you rate the ease of the accessing the toolkits on the website?

Probe: Was it easy to navigate? Could you find the recipes, shopping lists, and correct videos for each session?

 4. Which handouts did you find most helpful?

 5. What suggestions do you have on how we can improve the website or resources?

 6. What was your favorite recipe and why? What was your least favorite recipe and why?

 7. Where do you usually shop at to buy groceries?

Probe: Was it more difficult for you to purchase groceries at Walmart? Why or why not?

 8. What are some challenges to healthy eating that you would like NCCM to address?

Probe: In what ways was the program successful in addressing these challenges? In what ways was the program not successful in addressing these 

challenges?

 9. How did you initially feel about improving your cooking and eating habits? How do you feel about it now that you have participated in NCCM?

Program overall And now, think about the overall NCCM program:

 1. How do you think NCCM has contributed to your cooking/eating habits? To your health?

Probe: Can you give me an example of that?

 2. What is one thing that you’ll take away from the program?

Probe: Can you tell me more about that? (if they give a one-word answer)

 3. What other suggestions do you have about the NCCM program?

 4. How can we better support you and others who want to eat healthier?
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sure (5) (49). The scores were summed, and a higher score suggests 
greater self-efficacy for cooking. Diabetes self-management was 
measured by a 16-item validated scale, with response options from 
Does not apply to me (1) to Applies to me very much (4); a summed 
scale was created per standard protocol (50). Perceived barriers to 
healthy eating consisted of 9 items, not previously validated, with 
response options from Strongly Disagree (1) to Strongly Agree (5) for a 
maximum score of 45, with a lower number indicating fewer perceived 
barriers (48). And finally, nutrition knowledge was assessed with a 
single item, not previously validated, with response options providing 
different pictures of MyPlate; the correct answer was scored 1, and 
wrong answers were scored 0 (33).

2.8 Analyses

Acceptability and satisfaction were assessed through analyses 
of in-depth interviews. Transcripts were uploaded in NVivo 12 (51), 
a qualitative data analysis computer software, and the analyses were 
conducted by two researchers independently. We  used the 
framework approach (52, 53), involving three stages: data 
management, descriptive accounts, and explanatory accounts (53). 
During the data management stage, two research staff members 
familiarized themselves with the data, reading the interview 
transcripts, developing a coding index, and assigning codes for data 
analysis in NVivo 12. Twenty-seven percent of the transcripts were 
then double coded independently by another member of the 
research staff for quality control. Double coding resulted in 98.9% 
agreement. After transcript coding was complete, the researchers 
moved to the descriptive stage of analysis in which they identified 
associations between the codes and developed categories in which 
the data moved from anecdotal to more general themes. Finally, in 
the explanatory stage, researchers developed patterns within the 
themes, reflecting on the original data to ensure accurate 
representation of participant accounts.

We analyzed feasibility outcomes and demographic characteristics 
using descriptive statistics, including means and standard deviations 
or the observed number and percentage, as appropriate. Recruitment 
and retention outcomes were calculated as percent of eligible 
individuals enrolled and percent of participants completing 
questionnaires. We assessed changes from pre-test to post-test for 
questionnaire (perceived health, servings of fruits and vegetables, 
frequency of healthy food consumption, shopping, cooking, and 
eating behaviors, cooking self-efficacy, diabetes self-management, 
barriers to healthy eating and nutrition knowledge) and EMR data 
(HbA1c, BMI, SBP and DBP) using both unadjusted and adjusted 
multilevel mixed-effects models. We used linear, ordered, and logistic 
regression, as appropriate for each outcome. Models were adjusted for 
the individual as a random effect. Covariates were tested, and 
adjustments were performed when estimates changed by ≥10%.

3 Results

The pilot study has concluded. The results from analyses will 
be reported in a subsequent publication.

4 Discussion

Similar to other research protocol manuscripts (54, 55), this paper 
provides practical information about the design and presentation of a 
theory-based culinary medicine intervention, including the 
recruitment process, data collection, measures and recruitment and 
retention outcomes. For this study, we adapted a culinary medicine 
education intervention for virtual delivery to improve the accessibility 
of the program and potentially reduce potential barriers for attendance 
such as transportation time and costs (56). Our intervention has fewer 
sessions (5 total) than the average number of sessions of many other 
cooking interventions (8 sessions). However, this was intentional since 

TABLE 3 Short-term effectiveness outcomes of the Nourishing the Community through Culinary Medicine culinary medicine program.

Scales # items Example item Response options *Cronbach’s α
Perceived health 1 Overall, how would you rate your health in the past FOUR 

weeks?

1 (Very poor) - 6 (Excellent) NA

Servings of fruits and 

vegetables

2 How many servings of FRUIT do you eat or drink each day? 1 (none) -6 (4 servings or 

more)

0.63

Frequency of healthy food 

consumption

7 How often do you typically eat a green salad? 1 (not at all) -5 (more than 

once a day)

0.66

Shopping, cooking and 

eating behaviors

8 How often do you plan meals ahead of time? 1 (never) - 5 (always) 0.74

Cooking self-efficacy 5 How sure are you that you can prepare fresh or frozen green 

vegetables (e.g., broccoli, spinach)

1 (not sure at all) - 5 

(extremely sure)

0.86

Diabetes self-management 16 The food I choose to eat makes it easy to achieve optimal 

blood sugar levels.

1 (does not apply to me) - 4 

(applies to me very much)

0.80

Perceived barriers to 

healthy eating

9 I do not eat fruits and vegetables as much as I like to because 

I do not know how to cook the vegetables

1 (strongly disagree) - 5 

(strongly agree)

0.83

Nutrition knowledge 1 When thinking about preparing a plate of food, how much of 

your plate should be filled with fruits and vegetables?

3 picture options NA

*Cronbach’s α values above 0.70 indicate acceptable internal consistency of the survey items. The higher the value, the stronger the reliability of the survey scale.
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we designed the intervention to be practical for replicating in real-
world, clinical settings by making all intervention and instructional 
materials publicly available (57). Like several other cooking-related 
interventions, our curriculum was based on the Social-Cognitive 
Theory constructs (58). However, unlike many studies, our curriculum 
included recipes intended to appeal to a culturally diverse audience of 
mostly racial/ethnic-minority populations in the U.S. (58).

We also developed a culinary medicine virtual toolkit, which 
we  anticipate can maintain participant engagement and learning 
beyond the program and reduce the burden of attending longer 
interventions. Virtual education can reduce culinary medicine 
instructor and staff burden by utilizing co-teachers/assistant trainees 
from other health care fields. This training could potentially broaden 
staff knowledge on nutrition education and skills related to culinary 
medicine, addressing the current lack of health care professionals (e.g., 
physicians) trained on these topics (24). We anticipate that virtual 
delivery also enhanced participants’ learning experience; by utilizing 
their own kitchen and equipment at home, we hope they were able to 
improve their specific skills and confidence for cooking at home, in 
the environment where they will need to maintain this behavior 
moving forward (28). Virtual delivery also eliminates the need for a 
larger teaching kitchen that can accommodate all participants. Rather, 
if there is a set-up for the instructor, with accompanying technological 
equipment, participants can use their own kitchens. This enhances the 
potential for NCCM to be  more widely adopted by other health 
centers who may not have access to large teaching kitchens.

In NCCM, we provided participants with electronic grocery cards 
and a shopping list for each class via text and email, rather than 
following a food prescription model. While potentially adding 
additional tasks for participants, this design may have contributed to 
additional skill development, especially related to shopping for healthy 
items. Moreover, facilitated discussion led by the culinary medicine 
instructor encouraged participants to provide positive and negative 
feedback on their class experience, which offers the opportunity to 
personalize and center culinary medicine education on the participants.

Given the prevalence of adults living with T2DM in the U.S., 
culinary medicine education interventions that are tailored for 
ethnically diverse populations have the potential to build skills that 
will facilitate long-term T2DM management (30). Previous research 
on culinary medicine interventions has demonstrated significant 
improvements on behavioral and psychosocial factors such as dietary 
patterns, perceptions towards healthy eating, improved cooking skills, 
and self-efficacy for healthy cooking and eating (7–11). Additionally, 
culinary medicine education interventions offer the opportunity to 
mitigate chronic conditions such as T2DM at the community level by 
strengthening clinic-community linkages to offer nutrition-based 
services to participants in a collaborative learning environment (30, 
33). To successfully implement an effective culinary medicine 
program, it is important to understand the barriers and facilitators for 
healthy eating among the population being served. Some barriers may 
include limited kitchen equipment and kitchen space, varying taste 
preferences and cravings, perceived lack of time, and the high cost 
associated with purchasing healthy food (30). Additionally, social 
inequities and intrapersonal factors such as culture, self-efficacy for 
preparing foods, food literacy, and social support are crucial to 
incorporate into culinary medicine interventions (7, 8, 11). While 
prior results for culinary medicine interventions offer promise in 
improving T2DM management outcomes, to our knowledge, our 

intervention is unique in being specifically tailored to be culturally 
inclusive for an ethnically diverse population.

There were limitations in the present study. These included that 
this study was a single-arm pilot study without a control group, limiting 
certainty that our findings can be solely attributed to our intervention 
rather than other events and trends simultaneously occurring in the 
community. Additionally, self-efficacy measures were not collected at 
baseline, and this may present some limitations of our results. The use 
of self-reported variables, including dietary intake, may have 
introduced reporting bias. Access to technology was also a limitation, 
particularly for participants with low technological literacy and/or lack 
of access to a device that connects to the internet. To address low 
technological literacy, we  demonstrated how to access the virtual 
platform and online materials prior to the first session. With this initial 
training, most participants were able to overcome low technological 
literacy barriers. Lastly, we did not plan for collection of feasibility and 
acceptability data from the healthcare clinic and other staff involved 
with or delivering the intervention, which should be a consideration 
for planned data collection efforts in future trials.

Data collection and tracking participants’ data was conducted in 
collaboration with Sanitas Medical Center in the Houston and Dallas 
regions, which presented advantages and disadvantages. On one hand, 
some biometric information was missing as participants were not 
required to complete and the study did not pay for a follow-up visit at 
the clinic. Although data for analysis were obtained via our partnership 
with the health clinics, its completeness was limited. To improve 
completeness of the data in future work, additional funds would be 
needed to cover the costs for this bloodwork. On the other hand, 
having our partners collect biometric data through the EMR and 
securely transfer it to our research staff at UTHealth Houston was 
advantageous in terms of data collection and data security. This design 
is also more practical, as future dissemination and implementation of 
this program in clinical settings will likely involve the clinic themselves 
evaluating patient outcomes based on their available EMR data using 
standard metabolic health markers.

5 Conclusion

In this paper we  describe adaptations to the Nourishing the 
Community through Culinary Medicine (NCCM) program for virtual 
delivery and the protocol for pilot testing the intervention. 
Subsequently, we will report on program implementation and the 
results of the pilot study testing feasibility, acceptability, and 
preliminary outcomes of the virtual synchronous NCCM program. 
We will use the findings and lessons learned from this pilot study to 
implement further culinary medicine education interventions as a 
strategy to address the needs of adults living with T2DM.

Ethics statement

The studies involving humans were approved by the Institutional 
Review Board of The University of Texas Health Science Center at 
Houston (HSC-SPH-21-0555). The studies were conducted in 
accordance with the local legislation and institutional requirements. 
The participants provided their written informed consent to 
participate in this study.

https://doi.org/10.3389/fnut.2024.1383621
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org


Macias-Navarro et al. 10.3389/fnut.2024.1383621

Frontiers in Nutrition 09 frontiersin.org

Author contributions

LM-N: Investigation, Project administration, Supervision, Writing 
– original draft. JM: Conceptualization, Funding acquisition, 
Investigation, Methodology, Project administration, Resources, 
Supervision, Writing – review & editing. DG: Investigation, 
Methodology, Writing – review & editing. SB: Investigation, Project 
administration, Supervision, Writing – review & editing. SS: 
Conceptualization, Funding acquisition, Methodology, Resources, 
Writing – review & editing. JT: Investigation, Project administration, 
Writing – review & editing. DA: Investigation, Project administration, 
Writing – review & editing. NH: Funding acquisition, Investigation, 
Methodology, Project administration, Resources, Supervision, Writing 
– original draft.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This research 
was funded by the Health Care Services Corporation/Blue Cross Blue 
Shield of Texas (AGT003390) and the Research and Extension 
Experiential Learning for Undergraduate (REEU) Program of the 
National Institute of Food and Agriculture, USDA (2022-68018-
36607). The study was funded by Blue Cross/Blue Shield of Texas.

Acknowledgments

UTHealth Houston research staff would like to acknowledge the 
program participants, as well as the clinical coordinators and medical 
directors at Sanitas Medical Center for their collaboration.

Conflict of interest

JM is employed by the company Suvida Healthcare.
The remaining authors declare that the research was conducted in 

the absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member 
of Frontiers, at the time of submission. This had no impact on the peer 
review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated organizations, 
or those of the publisher, the editors and the reviewers. Any product 
that may be evaluated in this article, or claim that may be made by its 
manufacturer, is not guaranteed or endorsed by the publisher.

References
 1.  Centers for Disease Control and Prevention. Prevalence of diagnosed diabetes. 

Available at: https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-diabetes.
html. Updated 2022. Accessed March, 2023.

 2. World Health Organization. Diabetes: Key facts. Available at: https://www.who.int/
news-room/fact-sheets/detail/diabetes#:~:text=Overview,hormone%20that%20
regulates%20blood%20glucose Updated 2023. Accessed Aug 2nd, 2023.

 3. Cleveland Clinic. Diabetes: What it is, causes and symptoms, treatments & types. 
https://my.clevelandclinic.org/health/diseases/7104-diabetes Updated 2023. Accessed 
Aug 2nd, 2023.

 4. Center for Disease Control and Prevention. Health and economic benefits of 
diabetes interventions. Available at: https://www.cdc.gov/chronicdisease/programs-
impact/pop/diabetes.htm Updated 2022. Accessed Aug 2nd, 2023.

 5. Deshpande AD, Harris-Hayes M, Schootman M. Epidemiology of diabetes and 
diabetes-related complications. Phys Ther. (2008) 88:1254–64. doi: 10.2522/ptj.20080020

 6. Papamichou D, Panagiotakos DB, Itsiopoulos C. Dietary patterns and management 
of type 2 diabetes: a systematic review of randomised clinical trials. Nutr Metab 
Cardiovasc Dis. (2019) 29:531–43. doi: 10.1016/j.numecd.2019.02.004

 7. Sami W, Ansari T, Butt NS, Hamid MRA. Effect of diet on type 2 diabetes mellitus: 
a review. Int J Health Sci (Qassim). (2017) 11:65–71.

 8. Archundia Herrera MC, Subhan FB, Chan CB. Dietary patterns and cardiovascular 
disease risk in people with type 2 diabetes. Curr Obes Rep. (2017) 6:405–13. doi: 10.1007/
s13679-017-0284-5

 9. Wilson MM, Reedy J, Krebs-Smith SM. American diet quality: where it is, where it 
is heading, and what it could be. J Acad Nutr Diet. (2016) 116:302–310.e1. doi: 10.1016/j.
jand.2015.09.020

 10. Thorpe MG, Kestin M, Riddell LJ, Keast RS, McNaughton SA. Diet quality in 
young adults and its association with food-related behaviours. Public Health Nutr. (2014) 
17:1767–75. doi: 10.1017/S1368980013001924

 11. U.S. Department of Human Services. Dietary guidelines for americans. 
Available at: https://health.gov/our-work/nutrition-physical-activity/dietary-
guidelines#:~:text=The%20Dietary%20Guidelines%20for%20Americans,promote%20
health%2C%20and%20prevent%20disease Updated 2022. Accessed Aug 2nd, 2023.

 12. Long T, Zhang K, Chen Y, Wu C. Trends in diet quality among older US adults 
from 2001 to 2018. JAMA Netw Open. (2022) 5:e221880. doi: 10.1001/
jamanetworkopen.2022.1880

 13. Tao M, Liu J, Nguyen UD. Trends in diet quality by race/ethnicity among adults 
in the United States for 2011–2018. Nutrients. (2022) 14:4178. doi: 10.3390/nu14194178

 14. Juul F, Parekh N, Martinez-Steele E, Monteiro CA, Chang VW. Ultra-processed 
food consumption among US adults from 2001 to 2018. Am J Clin Nutr. (2022) 
115:211–21. doi: 10.1093/ajcn/nqab305

 15. Vidgen HA, Gallegos D. Defining food literacy and its components. Appetite. 
(2014) 76:50–9. doi: 10.1016/j.appet.2014.01.010

 16. Darmon N, Drewnowski A. Contribution of food prices and diet cost to 
socioeconomic disparities in diet quality and health: a systematic review and analysis. 
Nutr Rev. (2015) 73:643–60. doi: 10.1093/nutrit/nuv027

 17. Wolfson JA, Frattaroli S, Bleich SN, Smith KC, Teret SP. Perspectives on learning 
to cook and public support for cooking education policies in the United States: a mixed 
methods study. Appetite. (2017) 108:226–37. doi: 10.1016/j.appet.2016.10.004

 18. Wu Y, Ding Y, Tanaka Y, Zhang W. Risk factors contributing to type 2 diabetes and 
recent advances in the treatment and prevention. Int J Med Sci. (2014) 11:1185–200. doi: 
10.7150/ijms.10001

 19. Begley A, Butcher LM, Bobongie V, Dhaliwal SS. Identifying participants who 
would benefit the most from an adult food-literacy program. Int J Environ Res Public 
Health. (2019) 16:1272. doi: 10.3390/ijerph16071272

 20. Forray AI, Coman MA, Cherecheș RM, Borzan CM. Exploring the impact of 
sociodemographic characteristics and health literacy on adherence to dietary 
recommendations and food literacy. Nutrients. (2023) 15:2853. doi: 10.3390/nu15132853

 21. Vaitkeviciute R, Ball LE, Harris N. The relationship between food literacy and 
dietary intake in adolescents: a systematic review. Public Health Nutr. (2015) 18:649–58. 
doi: 10.1017/S1368980014000962

 22. Bhat S, Coyle DH, Trieu K, et al. Healthy food prescription programs and their 
impact on dietary behavior and cardiometabolic risk factors: a systematic review and 
meta-analysis. Adv Nutr. (2021) 12:1944–56. doi: 10.1093/advances/nmab039

 23. Center for Disease Control and Prevention. Adults living in families experiencing 
food insecurity in the past 30 days: United States, (2021). https://www.cdc.gov/nchs/
products/databriefs/db465.htm Updated 2023. Accessed Aug 3rd, 2023.

 24. Downer S, Berkowitz SA, Harlan TS, Olstad DL, Mozaffarian D. Food is medicine: 
actions to integrate food and nutrition into healthcare. BMJ. (2020) 369:m2482. doi: 
10.1136/bmj.m2482

 25. Rabbitt MP, Hales LJ, Burke MP, Coleman-Jensen A. Household food security in 
the United  States in 2022 (Report No. ERR-325). U.S. Department of Agriculture, 
Economic Research Service. (2023) doi: 10.32747/2023.8134351.ers

 26. LeBlanc-Morales N. Culinary medicine: patient education for therapeutic lifestyle 
changes. Crit Care Nurs Clin North Am. (2019) 31:109–23. doi: 10.1016/j.cnc.2018.11.009

https://doi.org/10.3389/fnut.2024.1383621
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-diabetes.html
https://www.cdc.gov/diabetes/data/statistics-report/diagnosed-diabetes.html
https://www.who.int/news-room/fact-sheets/detail/diabetes#:~:text=Overview,hormone%20that%20regulates%20blood%20glucose
https://www.who.int/news-room/fact-sheets/detail/diabetes#:~:text=Overview,hormone%20that%20regulates%20blood%20glucose
https://www.who.int/news-room/fact-sheets/detail/diabetes#:~:text=Overview,hormone%20that%20regulates%20blood%20glucose
https://my.clevelandclinic.org/health/diseases/7104-diabetes
https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.htm
https://www.cdc.gov/chronicdisease/programs-impact/pop/diabetes.htm
https://doi.org/10.2522/ptj.20080020
https://doi.org/10.1016/j.numecd.2019.02.004
https://doi.org/10.1007/s13679-017-0284-5
https://doi.org/10.1007/s13679-017-0284-5
https://doi.org/10.1016/j.jand.2015.09.020
https://doi.org/10.1016/j.jand.2015.09.020
https://doi.org/10.1017/S1368980013001924
https://health.gov/our-work/nutrition-physical-activity/dietary-guidelines#:~:text=The%20Dietary%20Guidelines%20for%20Americans,promote%20health%2C%20and%20prevent%20disease
https://health.gov/our-work/nutrition-physical-activity/dietary-guidelines#:~:text=The%20Dietary%20Guidelines%20for%20Americans,promote%20health%2C%20and%20prevent%20disease
https://health.gov/our-work/nutrition-physical-activity/dietary-guidelines#:~:text=The%20Dietary%20Guidelines%20for%20Americans,promote%20health%2C%20and%20prevent%20disease
https://doi.org/10.1001/jamanetworkopen.2022.1880
https://doi.org/10.1001/jamanetworkopen.2022.1880
https://doi.org/10.3390/nu14194178
https://doi.org/10.1093/ajcn/nqab305
https://doi.org/10.1016/j.appet.2014.01.010
https://doi.org/10.1093/nutrit/nuv027
https://doi.org/10.1016/j.appet.2016.10.004
https://doi.org/10.7150/ijms.10001
https://doi.org/10.3390/ijerph16071272
https://doi.org/10.3390/nu15132853
https://doi.org/10.1017/S1368980014000962
https://doi.org/10.1093/advances/nmab039
https://www.cdc.gov/nchs/products/databriefs/db465.htm
https://www.cdc.gov/nchs/products/databriefs/db465.htm
https://doi.org/10.1136/bmj.m2482
https://doi.org/10.32747/2023.8134351.ers
https://doi.org/10.1016/j.cnc.2018.11.009


Macias-Navarro et al. 10.3389/fnut.2024.1383621

Frontiers in Nutrition 10 frontiersin.org

 27. Li PP, Mackey G, Callender C, Dave JM, Olvera N, Alford S, et al. Culinary 
education programs for children in low-income households: a scoping review. Children 
(Basel). (2020) 7:47. doi: 10.3390/children7050047

 28. Silver JK, Finkelstein A, Minezaki K, Parks K, Budd MA, Tello M, et al. The impact 
of a culinary coaching telemedicine program on home cooking and emotional well-
being during the COVID-19 pandemic. Nutrients. (2021) 13:2311. doi: 10.3390/
nu13072311

 29. Asher RC, Shrewsbury VA, Bucher T, Collins CE. Culinary medicine and culinary 
nutrition education for individuals with the capacity to influence health related 
behaviour change: a scoping review. J Hum Nutr Diet. (2022) 35:388–95. doi: 10.1111/
jhn.12944

 30. McWhorter JW, Danho MP, LaRue DM, Karen TC, Shannon WR, Laura MS, et al. 
Barriers and facilitators of implementing a clinic-integrated food prescription plus 
culinary medicine program in a low-income food insecure population: a qualitative 
study. J Acad Nutr Diet. (2022) 122:1499–513. doi: 10.1016/j.jand.2021.11.016

 31. van Horn L, Lenders CM, Pratt CA, Beech B, Carney PA, Dietz W, et al. Advancing 
nutrition education, training, and research for medical students, residents, fellows, 
attending physicians, and other clinicians: building competencies and interdisciplinary 
coordination. Adv Nutr. (2019) 10:1181–200. doi: 10.1093/advances/nmz083

 32. Krause C, Sommerhalder K, Beer-Borst S, Abel T. Just a subtle difference? Findings 
from a systematic review on definitions of nutrition literacy and food literacy. Health 
Promot Int. (2018) 33:378–89. doi: 10.1093/heapro/daw084

 33. Sharma SV, McWhorter JW, Chow J, Danho MP, Weston SR, Chavez F, et al. 
Impact of a virtual culinary medicine curriculum on biometric outcomes, dietary habits, 
and related psychosocial factors among patients with diabetes participating in a food 
prescription program. Nutrients. (2021) 13:4492. doi: 10.3390/nu13124492

 34. Aiyer JN, Raber M, Bello RS, Brewster A, Caballero E, Chennisi C, et al. A pilot 
food prescription program promotes produce intake and decreases food insecurity. 
Transl Behav Med. (2019) 9:922–30. doi: 10.1093/tbm/ibz112

 35. Villalona S, Ortiz V, Castillo WJ, Garcia LS. Cultural relevancy of culinary and 
nutritional medicine interventions: a scoping review. Am J Lifestyle Med. (2021) 
16:663–71. doi: 10.1177/15598276211006342

 36. Ikeda JP, Pham L, Nguyen K, Mitchell RA. Culturally relevant nutrition education 
improves dietary quality among WIC-eligible vietnamese immigrants. J Nutr Educ 
Behav. (2002) 34:151–8. doi: 10.1016/s1499-4046(06)60084-5

 37. Bandura A. Health promotion by social cognitive means. Health Educ Behav. 
(2004) 31:143–64. doi: 10.1177/1090198104263660

 38. Bandura ANational Institute of Mental Health. Social foundations of thought and 
action: a social cognitive theory. Englewood Cliffs, NJ:  Prentice-Hall, Inc. (1985).

 39. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic 
data capture (REDCap)--a metadata-driven methodology and workflow process for 
providing translational research informatics support. J Biomed Inform. (2009) 42:377–81. 
doi: 10.1016/j.jbi.2008.08.010

 40. Ai D, Heredia NI, Cruz V, et al. Development of a culinary medicine toolkit 
to improve implementation of virtual cooking classes for low-income adults with 
uncontrolled type 2 diabetes. Healthcare. (2024) 12:343. doi: 10.3390/
healthcare12030343

 41. Blonde L, Meneghini L, Peng XV, Boss A, Rhee K, Shaunik A, et al. Probability of 
achieving glycemic control with basal insulin in patients with type 2 diabetes in real-
world practice in the USA. Diab Therapy. (2018) 9:1347–58. doi: 10.1007/
s13300-018-0413-5

 42. Stacey J, Hilderbrand S, Stapff MP. A real-world data analysis evaluating the time 
to glycemic control after initiation of basal insulin in type 2 diabetic patients. Value 
Health. (2018) 21:S70–1. doi: 10.1016/j.jval.2018.04.468

 43. Bachmann KN, Roumie CL, Wiese AD, Grijalva CG, Buse JB, Bradford R, et al. 
Diabetes medication regimens and patient clinical characteristics in the national patient-
centered clinical research network, PCORnet. Pharmacol Res Perspect. (2020) 8:e00637. 
doi: 10.1002/prp2.637

 44. Boye KS, Lage MJ, Thieu V, Shinde S, Dhamija S, Bae JP. Obesity and glycemic 
control among people with type 2 diabetes in the United States: a retrospective cohort 
study using insurance claims data. J Diabetes Complicat. (2021) 35:107975. doi: 
10.1016/j.jdiacomp.2021.107975

 45. Hirose N, Tsujimoto N, Katayose T, Chin R. Utilization of glucagon-like peptide-1 
receptor agonists and changes in clinical characteristics in patients with type 2 diabetes 
by chronic kidney disease stage in Japan: a descriptive observational study using a 
nationwide electronic medical records database. Diabetes Obes Metab. (2022) 24:486–98. 
doi: 10.1111/dom.14600

 46. Bowling A. Just one question: if one question works, why ask several? J Epidemiol 
Community Health. (2005) 59:342–5. doi: 10.1136/jech.2004.021204

 47. Yaroch AL, Tooze J, Thompson FE, Blanck HM, Thompson OM, Colón-Ramos U, 
et al. Evaluation of three short dietary instruments to assess fruit and vegetable intake: 
the national cancer institute's food attitudes and behaviors survey. J Acad Nutr Diet. 
(2012) 112:1570–7. doi: 10.1016/j.jand.2012.06.002

 48. Pinard CA, Uvena LM, Quam JB, Smith TM, Yaroch AL. Development and testing 
of a revised cooking matters for adults survey. Am J Health Behav. (2015) 39:866–73. doi: 
10.5993/AJHB.39.6.14

 49. Condrasky MD, Williams JE, Catalano PM, Griffin SF. Development of 
psychosocial scales for evaluating the impact of a culinary nutrition education program 
on cooking and healthful eating. J Nutr Educ Behav. (2011) 43:511–6. doi: 10.1016/j.
jneb.2010.09.013

 50. Schmitt A, Gahr A, Hermanns N, Kulzer B, Huber J, Haak T. The diabetes self-
management questionnaire (DSMQ): development and evaluation of an instrument to 
assess diabetes self-care activities associated with glycaemic control. Health Qual Life 
Outcomes. (2013) 11:138–8. doi: 10.1186/1477-7525-11-138

 51. QSR International Pty Ltd. Lumivero, (2018) NVivo (Version 12). Available at: 
https://lumivero.com/

 52. Ritchie J, Lewis J, McNaughton Nicholls C, Ormston R. Qualitative research 
practice In: A guide for social science students and researchers. Second Edition ed. 
London, U.K: SAGE (2014)

 53. Smith J, Firth J. Qualitative data analysis: the framework approach. Nurse Res. 
(2011) 2:52–62.  doi: 10.7748/nr2011.01.18.2.52.c8284

 54. MacPherson M, Cranston K, Locke S, Vis-Dunbar M, Jung ME. Diet and exercise 
interventions for individuals at risk for type 2 diabetes: a scoping review protocol. BMJ 
Open. (2020) 10:e039532–2. doi: 10.1136/bmjopen-2020-039532

 55. Bernardo GL, Jomori MM, Fernandes AC, Colussi CF, Condrasky MD, Proença 
RPC. Nutrition and culinary in the kitchen program: a randomized controlled 
intervention to promote cooking skills and healthy eating in university students—study 
protocol. Nutr J. (2017) 16:83–y. doi: 10.1186/s12937-017-0305-y

 56. Bross R, Genter P, Lu Y, Serpas L, Campa D, Ipp E. Barriers to healthy eating and 
diabetes diet education: divergent perspectives of patients and their providers. Health 
Educ Behav. (2022) 49:658–66. doi: 10.1177/10901981211052241

 57. Hasan B, Thompson WG, Almasri J, Zhen W, Sumaya L, Larry PJ, et al. The effect 
of culinary interventions (cooking classes) on dietary intake and behavioral change: a 
systematic review and evidence map. BMC Nutr. (2019) 5:29–8. eCollection 2019. doi: 
10.1186/s40795-019-0293-8

 58. Reicks M, Kocher M, Reeder J. Impact of cooking and home food preparation 
interventions among adults: a systematic review (2011-2016). J Nutr Educ Behav. (2018) 
50:148–172.e1. doi: 10.1016/j.jneb.2017.08.004

https://doi.org/10.3389/fnut.2024.1383621
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org
https://doi.org/10.3390/children7050047
https://doi.org/10.3390/nu13072311
https://doi.org/10.3390/nu13072311
https://doi.org/10.1111/jhn.12944
https://doi.org/10.1111/jhn.12944
https://doi.org/10.1016/j.jand.2021.11.016
https://doi.org/10.1093/advances/nmz083
https://doi.org/10.1093/heapro/daw084
https://doi.org/10.3390/nu13124492
https://doi.org/10.1093/tbm/ibz112
https://doi.org/10.1177/15598276211006342
https://doi.org/10.1016/s1499-4046(06)60084-5
https://doi.org/10.1177/1090198104263660
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.3390/healthcare12030343
https://doi.org/10.3390/healthcare12030343
https://doi.org/10.1007/s13300-018-0413-5
https://doi.org/10.1007/s13300-018-0413-5
https://doi.org/10.1016/j.jval.2018.04.468
https://doi.org/10.1002/prp2.637
https://doi.org/10.1016/j.jdiacomp.2021.107975
https://doi.org/10.1111/dom.14600
https://doi.org/10.1136/jech.2004.021204
https://doi.org/10.1016/j.jand.2012.06.002
https://doi.org/10.5993/AJHB.39.6.14
https://doi.org/10.1016/j.jneb.2010.09.013
https://doi.org/10.1016/j.jneb.2010.09.013
https://doi.org/10.1186/1477-7525-11-138
https://lumivero.com/
https://doi.org/10.7748/nr2011.01.18.2.52.c8284
https://doi.org/10.1136/bmjopen-2020-039532
https://doi.org/10.1186/s12937-017-0305-y
https://doi.org/10.1177/10901981211052241
https://doi.org/10.1186/s40795-019-0293-8
https://doi.org/10.1016/j.jneb.2017.08.004

	A virtual culinary medicine intervention for ethnically diverse individuals with type 2 diabetes: development of the Nourishing the Community through Culinary Medicine
	1 Introduction
	2 Materials and methods
	2.1 Study population
	2.2 Recruitment
	2.3 Development of the intervention
	2.4 Virtual culinary medicine education curriculum
	2.5 Study design
	2.6 Data collection
	2.7 Measures
	2.8 Analyses

	3 Results
	4 Discussion
	5 Conclusion
	Ethics statement
	Author contributions

	 References

