Background
Thriving with Diabetes utilizes concepts of the socio-ecological model to address the improved health and wellness of adults who are diagnosed with type II diabetes through aerobic exercise, community support, and patient education. When managed properly, individuals diagnosed with type II diabetes can lead full, healthy lives and our goal is to provide the tools and support necessary to maximize their quality of life and overall health. Through the implementation of evidence-based outcome measures participants will minimize the deficit associated with their diagnosis and maximize their health outcomes. 
Both high intensity aerobic training (HIAT) and moderate intensity continuous training (MICT) are supported as safe intervention approaches to increase the aerobic fitness of individuals with type II diabetes. Therefore, participants have a choice in which form of aerobic exercise suits them for this portion of our program. All participants will have their peak heart rate measured and recorded prior to participation so that they can work at their own, personalized work rate and fitness level. One study suggests a 10-minute warm-up at 70% peak heart rate followed by the participants preference of aerobic exercise and ending with a 5-minute cool down. The HIAT group will undergo 4x4-minute bouts of exercise at 90% of their peak heart rate interspersed with 3x3-minute bouts of exercise at 70% of their peak heart rate for a total of 25 minutes, while the MICT group will complete 32 minutes of exercise maintaining 70% of their peak heart rate. Not only may the participant choose between HIAT and MICT, but also which type of aerobic exercise they enjoy.1,2 This can be brisk walking, cycling, or any form of exercise that combines the use of large muscle groups with an increase in heart rate.3 If participants are unsure of which form of exercise suits them, they will be provided with a description of each type of exercise and, through consultation with a health professional on staff, will discuss which form suits their needs and preferences.
Evidence supports both HIAT and MICT as evidence-based interventions for individuals with type II diabetes through an increase in aerobic capacity which is associated with improved insulin action, blood glucose control, fat oxidation, fat storage, cardiovascular health, and reduced mortality in individuals with type II diabetes. Additionally, HIAT is supported to decrease HbA1c levels, which directly reduces cardiovascular complications in this population.4 These exercise sessions will be group-based and supervised by a professional to not only ensure that participants are reaching their heart rate goals, but also to increase clinical, lifestyle, and psychosocial health outcomes through use of the socio-ecological model.3,5,6 Aerobic fitness will be measured through periodic implementation of the 6-Minute Walk Test (6MWT) and compared to norms for the participants patient population. The 6MWT is a reliable form of evaluation of aerobic capacity for adults with type II diabetes, is easy to perform, and will allow a standardized measure of aerobic fitness progression.7
Alongside exercise intervention, Thriving with Diabetes will also incorporate group discussion on living with diabetes and education provided by a professional to guide participants on their path to decrease the risk and comorbidity associated with their diagnosis, and that are informed by the socio-economic model. These group sessions will involve self-management techniques through an empowerment-oriented approach, which has been shown to not only positively impact metabolic and physiological outcomes, but also those of psychological and mental health.6,8 Since type II diabetes is a chronic, progressive condition management not only includes self-efficacy and personal motivation, but also maintenance of a healthy diet and physical activity- all of which are addressed and discussed in these group sessions. By allowing participants to express their knowledge, attitudes, beliefs, and personalities in a group setting, we can gain an understanding of the unique health influences to that person and address them directly. These sessions also foster a sense of community that will play a role in support of the individual on their health journey.  
The first step to successful self-management of type II diabetes is ensuring that participants have a solid grasp on the physiological manifestation of their disease.5 Studies have shown that education specific to self-management and glycemic control results in improved HbA1c levels; therefore, a portion of group discussion will surround these topics with time for questions and group discussion.9 Self-management techniques such as regular monitoring of blood glucose levels, attending routine appointments, routinely checking areas of neuropathy, management of common symptoms, and handling stress will be taught and encouraged.10
Since only around 34% of individuals with type II diabetes are referred to a dietician following diagnosis, a large portion of group-based education will be surrounding nutrition. This will include utilizing the socio-ecological model to address socioeconomic status, food deserts, and time available to prepare meals; along with encouraging healthy changes within the family unit for increased maintenance of healthy habits.6,11 Ensuring patients are able to track and manage their HbA1c levels is important for avoiding acute and chronic complications associated with diagnosis of type II diabetes, and much of this can be handled through proper nutrition and dietary intervention involving carbohydrate portioning and blood sugar monitoring. A low carbohydrate diet has been shown to improve the blood glucose, regulate blood lipids, and decrease the overall weight of individuals with type II diabetes. One study showed a significant decrease in HbA1c levels when a staple, starchy food was replaced with either peanuts or almonds.12  There are excellent online resources from the CDC that will also be provided to participants as a guide for meal planning, grocery shopping, understanding food labels, and carbohydrate counting.13
The third aspect of patient education that is addressed in Thriving with Diabetes is the importance of regular physical activity. The CDC currently recommends 150 minutes of moderate-intense activity per week for individuals with type II diabetes.14 One benefit of regular exercise is healthy weight loss; and since being overweight or obese is a major risk factor for diagnosis of type II diabetes, it is something we address in the program. One study shows weight loss of >10% following diagnosis of type II diabetes doubles the likelihood of remission from the disease in 5 years without any intensive lifestyle changes or caloric restriction.15 This can be utilized as a motivating factor within this population and demonstrates the health benefits from regular physical activity. Participants will be asked to keep a physical activity log and track their steps using a pedometer or smart watch from week to week to encourage self-efficacy, management of their chronic condition, and keep track of their progress. Literature supports the use of both a pedometer and activity log to promote an increase in physical activity in this population. In this study, individuals who utilized these tools took more steps and participated in a greater amount of physical activity than those who did not.16
Utilizing the WHO Quality of Life-BREF (WHOQOL-BREF) questionnaire, Thriving with Diabetes also measures participants quality of life when it comes to activities of daily living, general health, life participation, mental health, quality of life and social relationships. One study notes the extensive impact that type II diabetes has on the quality of life of those diagnosed with the disease, particularly when assessing the physical health, psychological, social, and environmental domains.17,18 Our interventions directly impact these domains of quality of life through increased aerobic fitness, self-efficacy, and community support. Given the widespread impact of this diagnosis on participants, and the WHOQOL-BREF’s consideration of the individuals culture, values, personal goals, standards, and concerns- we can address their progress from a socio-ecological standpoint at the individual level and support them through all aspects of their health journey. 
  Providing handouts with the benefits of participation in the program, including the direct benefit of HIAT or MICT exercise, nutrition guidelines for management of blood glucose levels, physical activity guidelines, and a schedule with support group meetings will provide increased adherence and understanding of Thriving with Diabetes to its participants. Thriving with Diabetes utilizes evidence-based intervention and outcome measures to increase the health and wellness of adults in the community diagnosed with type II diabetes, leading to improved health outcomes and quality of life. 

Program Goals
The goal of Thriving with Diabetes is to utilize evidence-based intervention to increase the health and wellness of adults in the community diagnosed with type II diabetes, leading to improved health outcomes and quality of life. The following goals are worked toward over the 12-week program:
1. Participants will improve their 6MWT scores by 54 m to meet the minimal clinical important difference for change in this outcome measure and demonstrate improved aerobic capacity by the end of the 12-week Thriving with Diabetes community program.7,19
2. Participants will demonstrate a score of at least 49 on physical health, 53 on psychological health, 58 on social relationships, and 53 on environment subcategories of the WHOQOL-BREF to score within normative data for this patient population on this outcome measure and demonstrate an improved quality of life by the end of the 12-week Thriving with Diabetes community program.17
3. Participants will report compliance with 150 minutes of moderate-intense activity per week through an activity log outlining type of exercise and daily step count to demonstrate an increase in physical activity by the end of the 12-week Thriving with Diabetes community program.14  
4. Participants will attend at least 12 group-based sessions to demonstrate positive health behavior change, and improved clinical, lifestyle, and psychosocial outcomes by the end of the 12-week Thriving with Diabetes community program.5
Methods
1) Personnel
a. Local physical therapists and health professionals will be recruited to volunteer during weekly sessions that include both exercise intervention and group discussion, along with the days of initial enrollment and final assessment; however, they are welcome to assist during recruitment and any other days of the program. Upon volunteering, access to a google sheets document will be provided to manage sign-up and organize the schedule.
b. Local volunteers will also be recruited through email to local high school and college programs, along with flyers at local events, to assist health professionals during exercise and group discussion settings, assisting with recruitment and enrollment, and participate in fundraising.
c. Two health professionals are required at each exercise session during the 12-week Thriving with Diabetes program. Both will oversee monitoring of the participants heart rate during exercise and ensuring safe participation in activity. One local volunteer per 10 participants is required per session to assist health professionals with motivating participants, setting them up on appropriate equipment, providing administrative tasks, timekeeping and maintaining a clean environment. 
d. At least one health professional is required at each group discussion to lead the discussion and answer questions. At least one local volunteer is also required at each group discussion to aide in timekeeping, group discussion, and administration. 
e. Fundraising will be organized and executed by volunteers at local community events, schools, and churches. The money raised will go toward purchasing pedometers, activity logs, and heart rate monitors utilized by participants to track their physical activity, a pool of $50 to assist participants who cannot pay the $10/month fee, and the rest will be donated to the Diabetes Research Institute to support their critical research toward a cure for diabetes.20
2) Location
a. Local physical therapy clinic- Registration, assessment, and group discussion location. This will occur outside of operating hours at a volunteer clinic.
b. Planet Fitness- Exercise classes will take place at a local gym to ensure enough equipment and space for all participants. Participants will be required to pay a $10/month fee for access to the facility throughout the duration of the 12-week program. 
3) Enrollment and Program Schedule 
a. Participants will be recruited to the program through local flyers throughout the community: churches, healthcare facilities, gyms, and community events. We will also encourage volunteers to spread the word to their patients, family, and friends.  
b. Flyers will direct participants to an online survey where they will express their interest and receive directions to attend an enrollment session at the local physical therapy clinic. Each 12-week program is capped at 20 participants unless more volunteers are available for each exercise and group discussion session. 
c. The first session will be held on Monday evening at the volunteer physical therapy clinic. Participants will be educated on the requirements of the program including the maintenance of 150 minutes of moderate-intense physical activity per week in addition to attending sessions. They will also be asked to complete a printed survey of the amount of physical activity they were participating in prior to the start of the program for a baseline measure of fitness. At this time, consultation regarding which form of exercise they would like to partake in will occur. Participants will be encouraged to utilize either a treadmill or a stationary bike for their exercise; however, if they wish to complete another form of exercise this will be discussed with a health professional who will determine the feasibility. Sign-ups for which weekly sessions participants will attend (at least 12 group discussions and 3 exercise sessions per week over the course of the 12-week program) will take place and a printed schedule of their planned sessions will be provided to them. A pedometer and activity log will also be provided per participant, along with education on appropriate use Additionally, under guidance of a health professional, baseline vitals, including peak heart rate, will be measured; the 6MWT will be administered; and the WHOQOL-BREF will be administered and turned in. Participants will also fill out a form to be reviewed by a health professional stating their comorbidities, risk factors, experience with exercise and medications to ensure safe participation in exercise sessions. At this point, participants can also request financial aid- which [image: Graphical user interface, application, table, Excel

Description automatically generated]will be provided based on need and available funding. 
d. An example schedule is provided above, and sessions will run at these times each week throughout the 12-week program. Each group discussion will begin with 30 minutes of education, followed by 15 minutes of group discussion and 15 minutes of Q&A.
e. Participants will choose 3 exercise sessions a week to attend where they will participate in either HIAT or MICT depending on their consultation with a health professional upon enrollment. Sessions will last 1 hour to allow time for warm up, exercise and cool down. At initial assessment, each participant will receive their peak heart rate, along with 70% and 90% of that number, to understand their heart rate goals during each exercise session. 
f. At the completion of the 12-week program, participants will attend a final assessment where they will complete the 6MWT, WHOQOL-BREF, and turn in their activity log supervised by a health professional. If patients have received HbA1c testing from a PCP over the course of the 12-week program, that data will also be requested to track progress. 

4) Intervention Specifics
a. Exercise sessions will take place at the local Planet Fitness and last 1 hour. Every participant should provide understanding of their heart rate goals prior to each session by bringing the sheet provided at initial assessment. However, health care professionals will have this information and be able to educate participants as needed. Each session will begin with distribution of heart rate monitors and completion of 10 minutes of warm up at 70% of their peak heart rate. The HIAT group will then undergo 4x4-minute bouts of exercise at 90% of their peak heart rate interspersed with 3x3-minute bouts of exercise at 70% of their peak heart rate for a total of 25 minutes. Meanwhile, the MICT group will complete 32 minutes of exercise maintaining 70% of their peak heart rate. This exercise will be completed on a treadmill or stationary bicycle unless accommodations were made with a health professional at the initial assessment. Health professionals will be available for questions and to ensure safe participation in activity; while volunteers will time keep and motivate participants. At the end of their session, each participant will undergo a 5-minute cooldown. Heart rate monitors will be collected at the end of each exercise session, where volunteers will sanitize and prepare them for their next use. 
b. Each group discussion session will consist of 30 minutes of education, followed by 15 minutes of group discussion and 15 minutes of Q&A with each day of the week corresponding to a different education topic. Attendance will be recorded at the start of each session by a volunteer to ensure participants are meeting their minimum number of sessions required. If a session is missed, the participant will be contacted. If three sessions are missed without a 24-hour notice and reschedule, the participant will be removed from the program. The education schedule is as follows: Tuesday/Thursday-self management techniques and physiological manifestation of type II diabetes; Wednesday/Friday- nutrition and diet; Monday/Saturday- education on the importance and implementation of regular physical activity along with checking in on the participants progress with their activity log. Each participant is required to attend at least 4 sessions of each education topic. Education sessions will include but are not limited to depending on group discussion and questions:
i. Self-management techniques and physiological manifestation education: promotion of self-efficacy, motivation, physical manifestation of type II diabetes (common side effects, the bodies inability to regulate sugar, basic anatomy involved in the diagnosis of diabetes), the risks of not properly managing the disease (eye/vision problems, amputation, cardiovascular complication, kidney disease, nerve damage, oral disease, etc.), how to regularly monitor blood glucose levels, tracking and managing HbA1c levels, the importance of attending routine healthcare appointments, routinely checking areas for nerve damage, management of common symptoms, and handling stress will be taught and encouraged.
ii. Nutrition and diet: carbohydrate portioning, blood sugar monitoring, meal prepping, eating healthy and grocery shopping on a budget, reading and understanding food labels, and offering free resources to access at home i.e. the CDC website for diabetes and nutrition. 
iii. The importance and implementation of regular physical activity: understanding the CDC guidelines for physical activity (150 minutes of moderate-intense activity per week), how physical activity impacts an individual with type II diabetes (increases sensitivity to insulin, decreased risk of cardiovascular disease, decreased risk of nerve damage, etc.), healthy weight loss, different types of exercises that participants can try to reach their health goals, assistance with use of activity log and pedometer, and discussion on progress with maintaining required amount of weekly exercise. 
c. The group discussion portion of the discussion session will focus on how everyone is handling the program, any struggles or complications with the program, community support, and group brainstorming on how to remain motivated and successful during the 12-week program. The purpose of these sessions is to promote a sense of community, encourage self-efficacy, and motivate those who are participating in the program while allowing a space to express individual knowledge, attitudes, beliefs, and personalities surround their experience living with type II diabetes. A volunteer will take minutes throughout the session, leaving out identifiable information, that can be accessed at future sessions to show progress or by individuals participating in the session who want a written version of what was discussed. 
d. Final assessment will include participants turning in their activity log for assessment of adherence to the physical activity guidelines and pedometer for use in future programs. Failure to return the pedometer will result in a $12 fee for replacement. Participants will then complete the 6-minute walk test (6MWT) with supervision from a health professional. The 6MWT requires a measuring wheel to track total distance walked, a stopwatch, and the script for a standardized 6MWT. The WHOQOL-BREF will also be provided to participants to fill out and will be compared to their original scores. Volunteers will assist with organization and paperwork during the final assessment. Volunteer health professionals will analyze the results of participants and provide a final assessment sheet indicating participant progress with aerobic capacity and quality of life measures, along with their final activity log, to take home upon completion of the program. A handout, created by volunteers, including contact information, the CDC physical activity guidelines, basic nutrition information with links to the CDC diabetes nutrition site, and a motivational quote will be provided to all participants upon graduation from the program. 

Program Evaluation 
	Thriving with Diabetes will perform an initial assessment on day one of the program and a final assessment on the last day of the 12-week program. With this population, the research supports a longer duration of exercise intervention to see positive health outcomes, therefore we are doing one final assessment at the 12-week mark.1,2 However, the group discussions will provide a space for participants to check in with a healthcare provider with any questions, concerns, or progress made up to that point in the program. 
Upon final evaluation, initial scores will be compared to final scores to evaluate progress with the 6MWT, adherence to the physical activity guidelines, and WHOQOL-BREF scores, along with group session attendance. By the final assessment, participants should see an increase in their 6MWT score by 54 meters to demonstrate meaningful change in aerobic capacity7,19; a score of least 49 on physical health, 53 on psychological health, 58 on social relationships, and 53 on environment subcategories to demonstrate normative values of quality of life for this population17; have participated in at least 4 of each type of group discussion session to demonstrate improved clinical, lifestyle, and psychological outcomes along with positive behavior change5; and have logged 150 minutes of moderate-intensity physical activity per week to demonstrate an increase and maintenance of regular physical activity.14 
A final satisfaction survey including a section for feedback will be provided to volunteers and participants in the program upon final assessment. This, along with outcome measure scores and adherence to the program, will allow Thriving with Diabetes to assess its strengths and weakness for the next session. Our goal is to create a program that improves the health outcomes of the adults within our community, and we want to ensure that this program is tailored to that population specifically. Therefore, if scores are lower than expected, changes will be made to the program to ensure improved positive outcome and participant experience.21 
Conclusion
	Thriving with Diabetes utilizes evidence-based intervention and outcome measures to reach our goal of increased health and wellness of adults in the Durham community diagnosed with type II diabetes, leading to improved health outcomes and quality of life. Type II diabetes is a chronic condition that requires life-long management, and our program provides those diagnosed with the tools necessary to avoid the negative health implications brought on by untreated diabetes. By providing exercise intervention, community support, and education to these individuals on how to self-manage their disease and maximize their health- we are setting them up to lead full, healthy lives and even reach a state of remission from their condition.15 Considering the healthcare costs of one individual diagnosed with diabetes is close to $17,000 per year; our program not only lessens the financial burden placed on the healthcare system, but also decreases the individual burden of those residing in our community.22 The interventions provided through Thriving with Diabetes increase the fitness, health behavior, and quality of life of its participants, along with improved psychological, social, environmental, and community outcomes. The results of our program allow participants to move forward with self-management of their disease and provide the tools necessary to maximize the quality of their life within the community. This program not only encourages community members to support one another through volunteer work and community involvement to promote the overall health and happiness of society; but also gives those adults diagnosed with type II diabetes a community of individuals undergoing similar experiences to thrive alongside of. 
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