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Abstract 

According to the latest 2020 National Diabetes Statistics Report from the Centers for Disease 

Control and Prevention, 34.2 million people have diabetes in the United States (10.5% of the 

population).1 This number has increased since the 2017.2 Type 2 diabetes accounts for about 90 

to 95 percent of all diagnosed cases of diabetes in adults. Diabetes self-management education 

and support (DSMES) and medical nutrition therapy (MNT) have been proven to improve 

patient outcomes. After a diabetes diagnosis, physicians can refer their patients to Registered 

Dietitians (RD) that provide DSMES regularly. Combining the knowledge of the physician and 

RD can help patients to reach optimal blood glucose control in order to prevent or minimize 

complications. However, many patients rely on their physician solely for diabetes education 

despite referrals for education outside of the physician’s office.  If they do see a RD, it’s only 

twice a year (every 6 months) due to insurance coverage limits.  

Huntsville Hospital provides a special coaching program for employees with diabetes 

called Health Matters. They are provided with DSMES quarterly by a RD, in addition to lab 

work to track their progress. Using retroactive data collection, we analyzed the health outcomes 

of the patients in this coaching program, in hopes of this program becoming a standard for 

managing type 2 diabetes long-term. The data were collected from Huntsville Hospital's 

electronic medical records via CliniPro electronic health system. One-way analysis of variance 

was used to calculate the difference between three or more than three group analyses with Tukey 

post-hoc test.  The repeated measures of ANOVA were carried out to determine the significance 

between different time points of the DSMES program in each group analysis. 
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 Coaching through Health Matters led to participants achieving and/or maintaining an 

A1C near the target of 7%. While there were no significant improvements in health outcomes 

overall, the ongoing DSMES program significantly improved the A1C in participants with 

uncontrolled diabetes, A1C >9%. These diabetes management changes could help decrease the 

risk of complications and improve patients’ quality of life. The findings from this research will 

be used to further explore the effects of DSMES and the importance of more frequent ongoing 

DSMES. 
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Chapter 1 
Introduction 

According to the latest 2020 National Diabetes Statistics Report from the Centers for 

Disease Control and Prevention, 34.2 million people have diabetes in the United States (10.5% 

of the population).1 This number has increased since the 2017 National Diabetes Statistics Report 

that reported 30.3 million people with diabetes in the United States (9.4% of the population).2 

Diabetes is a chronic disease that requires making a multitude of daily self-management 

decisions and performing complex care activities. Diabetes self-management education and 

support (DSMES) provides patients with diabetes  the foundation and education to help 

incorporate and navigate treatment decisions and activities into their lives and has been shown to 

improve health outcomes.3,4,5 Studies have found that DSMES is associated with improved 

diabetes knowledge and self-care behaviors, lower hemoglobin A1C (A1C) levels, lower self-

reported weight, improved quality of life, healthy coping, and reduced health care costs.6,7,8  

DSMES is “the ongoing process of facilitating the knowledge, skills, and ability necessary for  

 

diabetes self-care, as well as activities that assist a person in implementing and sustaining the  

 

behaviors needed to manage his or her condition on an ongoing basis, beyond or outside of  

 

formal self-management training.” 9   The American Diabetes Association defines Diabetes Self- 

 

Management Education (DSME) as the process of facilitating the knowledge, skill, and ability  

 

necessary for diabetes self-care, and Diabetes self-management support (DSMS) refers to the  

 

support that is required for implementing and sustaining coping skills and behaviors needed to  

 

self-manage on an ongoing basis.3 DSMS services can address the patient’s health beliefs,  

 

cultural needs, current knowledge, physical limitations, emotional concerns, family support,  

 

financial status, medical history, health literacy, numeracy, and other factors that influence or  
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create barriers for each person’s ability to meet the challenges of diabetes self-management.3 

However, to ensure DSMES is available to every person affected by diabetes, prediabetes, or 

other cardiometabolic conditions, it is essential that health systems, payers, providers and the 

diabetes care team work together to reduce barriers and improve access. Traditionally, DSMES 

services provided information to people with diabetes in a didactic manner and setting.10 

However, DSMES services are developing empowerment models that enable people with 

diabetes to self-manage their diabetes more effectively. 11 

Statement of the Problem 

  The ongoing management of type 2 diabetes is complex and burdensome. Healthcare 

professionals are aware of the importance of providing initial education when type 2 diabetes is 

diagnosed, but what about beyond that first year? During the first year after diagnosis, patients 

can be provided 10 hours of education as a “once in a lifetime” coverage.12 If the “once in a 

lifetime” coverage is completed, the patients may receive yearly follow-ups.  However, many are 

unaware or skip appointments unless they have issues, and others go years without DSMES 

beyond their doctor unless complications arise. There is no structure for ongoing management 

beyond the four critical times to provide and modify DSMES: 1) at diagnosis, 2) annually and/or 

when not meeting treatment targets, 3) when complicating factors develop, and 4) when 

transitions in life and care occur.13  

There are specific objectives of DSMES, including teaching the basics of type 2 diabetes, 

determining and counting carbohydrates, maintaining a healthy body weight, exercising 

regularly, and monitoring and controlling blood glucose levels. Registered Dietitian Nutritionists 

(RDNs) and Certified Diabetes Care and Education Specialists (CDCES) can work with patients 

individually to discuss ways to incorporate all these factors in daily life. They can give patients 
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practical tools to use when planning daily meals and incorporating all diabetes management tasks 

into their daily lives, if given access to the health professionals. While there is evidence that 

diabetes self-management education and support (DSMES) is effective, it is only effective if 

patients have access to the service.13 

Purpose of the Study  

Health Matters is a DSMES program provided by Huntsville Hospital in Huntsville, AL 

to provide diabetes education and support to hospital employees and their families. The purpose 

of this study is to evaluate the efficacy of health outcomes of an ongoing DSMES coaching 

program in a small group of hospital employees with type 2 diabetes.   

Objectives 

1. Evaluate the effectiveness of health outcomes among  employees in the Health Matters 

DSMES program. 

2. Evaluate the effectiveness of the Health Matters DSMES program among subgroups. 

3. Determine differences in health outcomes among Health Matters participants. 

Hypotheses 

Hypothesis 1: The Health Matters program will have a positive impact on health-related 

outcomes (A1C, weight, Body Mass Index [BMI], Blood pressure [BP], Low density lipoprotein 

[LDL], high density lipoprotein [HDL] and Triglycerides) within the 2 years evaluated. 

Hypothesis 2: There will be no difference in health-related outcomes among Health Matters 

participants at the end of the 2 years between gender, race, marital status, and insulin treatment 

Significance of the Study 

Health Matters is being proposed as an ideal DSMES program model for long-term 

management of type 2 diabetes and can be tailored to meet the needs of groups and subgroups. 

Through regular follow-ups with the CDCES and frequent monitoring, the DSMES team can 
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track diabetes and cardiovascular labs to identify any changes before complications occur. This 

individualized DSMES coaching style provides patients with the tools, education, motivation, 

and support to make changes in the patients’ management plan sooner rather than later. These 

diabetes management changes could help decrease the risk of diabetes complications and 

improve patients’ quality of life. The more frequent and deliberate access to DSMES, as seen in 

Health Matters, has great potential to assist in reducing complications, empowering patients, and 

promoting self-efficacy.  
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Chapter 2: Literature Review 
 

Introduction to Type 2 Diabetes  

Type 2 diabetes mellitus (T2DM) is a chronic health condition characterized by metabolic 

disturbances in insulin use and production, disrupting glucose homeostasis. Insulin resistance is 

present before the diabetes develops and occurs when there is a decreased cellular response to 

insulin causing a delay in the movement of glucose from the bloodstream into the cell for the 

body to use as energy, therefore causing the cell to resist the insulin, which leads to 

hyperglycemia.14 A fundamental mechanism for the maintenance of glucose homeostasis is the 

rapid action of insulin to stimulate glucose uptake and metabolism in peripheral tissues. Skeletal 

muscle is the primary site of glucose disposal in the insulin-stimulated state.15  The ability of 

insulin to increase glucose transport in skeletal muscle is stimulated by the translocation of 

glucose transporter 4 (Glut4), the major insulin regulated glucose transporter, from intracellular 

vesicles to the plasma membrane and transverse tubules.16 Resistance to the actions of insulin in 

skeletal muscle can lead to obesity and complicates poorly controlled diabetes. 15–17 

To compensate for insulin resistance, the pancreas continues to produce insulin, which  

 

leads to hyperinsulinemia. Hyperinsulinemia in the presence of hyperglycemia eventually leads  

 

to β-cell failure. Diabetes is associated with multiple metabolic derangements leading to  

 

comorbid disease and premature death. Diabetes is a chronic progressive disease, warranting  

 

aggressive medical and nutritional intervention across the spectrum from disease diagnosis to  

 

prevention and treatment of chronic comorbid conditions. 

 

Complications and Mortality of Uncontrolled Diabetes   

Risks of diabetes complications can be reduced by controlling blood glucose, blood  

 

pressure (BP), cholesterol levels and body weight, but accomplishing this can be challenging.  
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There are several barriers to achieving these optimal health outcomes in these southern states i.e.,  

 

cultural food preferences, finances, education, time, and efficacy to complete diabetes self- 

 

management behaviors. 18 However, the demands of diet modification, physical activity,  

 

medication adherence, and self-monitoring of blood glucose levels are influenced by  

 

socioeconomic, cultural, and psychosocial factors such as lack of social support, self-efficacy  

 

and coping skills. 19,20   

 

Diabetes complications are exacerbated by poor glycemic control and prolonged  

 

hyperglycemia. Microvascular complications occur when the excess glucose is diverted from  

 

tissues requiring insulin for glucose uptake to those that are non-insulin dependent. Damage to  

 

the small vessels within these tissues primarily results in decreased blood flow, which leads to  

 

retinopathy, nephropathy, and neuropathy21. In addition, development of diabetic retinopathy is  

 

the leading cause of blindness in developed countries. Likewise, many cases of kidney failure are  

 

attributed to diabetic nephropathy; treatment consists of long-term dialysis or kidney transplant.  
 

Increasing prevalence rates of chronic kidney disease parallel those of obesity and T2DM.  

 

Neuropathy is a complex constellation of conditions impacting the gastrointestinal tract and  

 

central and peripheral nervous systems and contributes to significant disability in patients with  

 

diabetes. Furthermore, during the recent SARS-CoV-2 coronavirus  (COVID-19) pandemic,  

 

T2DM patients experienced severe challenges. T2DM predisposes to a severe course of the  

 

disease and doubles the COVID-19 mortality risk due to pulmonary and cardiac involvement. In  

 

addition, diabetes patients often suffer from comorbidities which further worsen clinical   

 

outcomes.22 

 

With increasing interests in aging-related diseases and mental health, diabetes-related 

cognitive impairment is also a possible complication of diabetes. 23,24 The prevalence of diabetes 

and Alzheimer's disease is getting higher. 25,26 A chronic exposure to hyperglycemia can 
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deteriorate cognitive function and other aspects of mental health. Recent reports have 

demonstrated that hyperglycemia is closely related to the development of cognitive impairment 

and dementia, suggesting that there may be a cause-effect relationship between hyperglycemia 

and dementia. Hyperglycemia increases amyloid beta accumulation on brain lesions, exacerbates 

oxidative stress, neuroinflammation, and mitochondrial dysfunction, impairs neuronal integrity, 

and causes neurodegeneration 27,28 

Type 2 Diabetes in Alabama 

Approximately 550,149 people in Alabama, or 14.1% of the adult population, have 

diagnosed diabetes (3rd highest in the U.S). An additional 119,000 people in Alabama have 

diabetes but don’t know it, greatly increasing their health risk. 29 There are 1,316,000 people in 

Alabama, 34.6% of the adult population, who have prediabetes with blood glucose levels that are 

higher than normal but not yet high enough to be diagnosed as diabetes. Every year an estimated 

34,668 adults in Alabama are diagnosed with diabetes. Diagnosed diabetes costs an estimated 

$5.9 billion in Alabama each year. 1,30 

The southern United States includes counties in close proximity with an estimated 

prevalence of diagnosed diabetes ≥11.0% and are considered part of the “diabetes belt”. 30,31 

Many of the counties in southern states like Mississippi, Georgia, Tennessee, and Alabama are 

included in the diabetes belt. The serious complications of type 2 diabetes include heart disease, 

stroke, amputation, end-stage kidney disease, blindness—and death. In addition to Alabama 

being in the top 5 highest prevalence of diabetes, Alabama has a high prevalence of all 

nutrition/lifestyle related conditions, like heart disease, stroke, obesity, and kidney disease. 

However, only 40% of the counties in Alabama have accredited DSMES programs. 32 
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In Chester et. al, a random sample of 40 charts was chosen from the electronic medical 

records of patients with type 2 diabetes completing DSMES and an individualized MNT session 

with a Registered Dietitian in North Alabama.33 Data were extracted from a retrospective chart 

review on hemoglobin A1C levels before and after appointments with the Registered Dietitian in 

the family practice clinic from September 2015-November 2015. Analyses were used to assess 

frequency of patients decreasing their hemoglobin A1C levels, which reveals improved glycemic 

control. A paired sample t test was performed, and results revealed that post DSMES and MNT 

Hemoglobin A1C values (M = 6.84%, SD ± 1.0) were significantly lower than the pre DSMES 

and MNT Hemoglobin A1C values (M = 7.17%, SD ± 1.3), t (40) = 2.89, p < 006. 

Alabama has some of the highest prevalence of diabetes, stroke and heart disease 

mortality in the United States. 29,34,35  These lifestyle and nutrition related diseases are 

specifically widespread in the 25 counties in Alabama's Black Belt region, named for its dark 

soil and agricultural history.36 All Black Belt Counties are among the top half of counties in 

the state for the percentage of residents living below the poverty line.37,38 African Americans 

comprise 30% - 80% of the population in some areas and more than 30% of African Americans 

over the age of 50 have diagnosed diabetes.18 18. Non-Hispanic blacks are twice as likely as non-

Hispanic whites to die from diabetes. 39 In rural areas like the Alabama Black Belt, barriers to 

achieving optimal health outcomes are particularly daunting, including the mistrust of the health 

care system among African Americans in this area and there are fewer than half as many primary 

care physicians per 10,000 population as the US average. 36,38  Low-cost diabetes education 

programs that can overcome these barriers are urgently needed. 

Delivery and Design of MNT and DSMES 

The evidence shows MNT and DSMES for diabetes is effective for improving glycemic  
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control, lipid profiles, weight loss, blood pressure, need for medication, and decreased risk of 

onset and progression to diabetes-related comorbidities.40 The American Diabetes Association 

recommends that people with diabetes receive individualized MNT , preferably by a registered 

dietitian/nutritionist familiar with the components of medical nutrition therapy in diabetes, to 

achieve treatment goals (Figure 1). The National Standards for Diabetes Self-Management and 

Support require providers delivering DSME services in accredited or recognized locations to 

meet 10 standards, and the standards are highly recommended for programs that are not 

accredited or recognized (Figure 2). Standards provide a foundation for consistent patient 

management, while allowing individual diabetes education centers flexibility to determine the 

best ways to provide education and the best educational tools to use based on a needs assessment 

of their service area and patient population41. Current clinical practice guidelines recommend that 

all people with diabetes participate in DSMES programs and activities to achieve and maintain 

glycemic control for the management of T2DM.  Reported A1C reductions after MNT are 

similar or greater than what would be expected with treatment with currently available 

pharmacologic treatments for diabetes.42 The documented decreases in A1C observed in these 

studies for patients with type 2 diabetes are −0.5 to −2%. 43,44, 45, 46, 47  

While there is evidence to support the benefits of DSMES, only about half of all people  

 

with diabetes receive diabetes education and even fewer see a registered dietitian/nutritionist  

 

according to  US national data.48 One study of people with diabetes (over 18,000 patients in  

 

Philadelphia) revealed that only 9.1% had  at least one nutrition visit within a 9-year period of  

 

time. 49 The joint position statement from the American Diabetes Association (ADA),  

 

Association of Diabetes Care & Education Specialists (ADCES), and the Academy of Nutrition  

 

and Dietetics (AND) includes an evidence-based diabetes education algorithm that defines four  
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Figure 1. National Standards for Diabetes Self-Management Education and Support  

Standard 1 – Internal Structure: The provider(s) of DSME will document an organizational structure, 

mission statement, and goals. For those providers working within a larger organization, that organization 

will recognize and support quality DSME as an integral component of diabetes care.  

 

Standard 2 – External Input: The provider(s) of DSME will seek ongoing input from external 

stakeholders and experts in order to promote quality programs.  

 

Standard 3 – Access: The provider(s) of DSME will determine who to serve, how best to deliver diabetes 

education to that population, and what resources can provide ongoing support for that population.  

 

Standard 4 – Program Coordination: A coordinator will be designated to oversee the DSME program. 

The coordinator will have oversight responsibility for the planning, implementation, and evaluation of 

education services.  

 

Standard 5 – Instructional Staff: One or more instructors will provide DSME and, when applicable, 

DSMS. At least one of the instructors responsible for designing and planning DSME and DSMS will be a 

registered nurse, registered dietitian, or pharmacist with training and experience pertinent to DSME, or 

another professional with certification in diabetes care and education, such as a CDE or BC-ADM. Other 

health workers can contribute to DSME and provide DSMS with appropriate training in diabetes and 

with supervision and support.  

 

Standard 6 – Curriculum: A written curriculum reflecting current evidence and practice guidelines, with 

criteria for evaluating outcomes, will serve as the framework for the provision of DSME. The needs of 

the individual participant will determine which parts of the curriculum will be provided to that 

individual.  

 

Standard 7 – Individualization: The diabetes self-management, education, and support needs of each 

participant will be assessed by one or more instructors. The participant and instructor(s) will then 

together develop an individualized education and support plan focused on behavior change.  

 

Standard 8 – Ongoing Support: The participant and instructor(s) will together develop a personalized 

follow-up plan for ongoing self-management support. The participant’s outcomes and goals and the plan 

for ongoing self-management support will be communicated to other members of the healthcare team.  

 

Standard 9 – Patient Progress: The provider(s) of DSME and DSMS will monitor whether participants 

are achieving their personal diabetes self-management goals and other outcome(s) as a way to evaluate 

the effectiveness of the educational intervention(s), using appropriate measurable techniques.  

 

Standard 10 – Quality Improvement: The provider(s) of DSME will measure the effectiveness of the 

education and support and look for ways to improve any identified gaps in service or service quality 

using a systematic review of process and outcome data.  

 

Adapted from Haas et al., 2013. (16) 
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Effectiveness of nutrition therapy 

• An individualized MNT program, preferably provided by a registered dietitian, is 

recommended for all people with type 1 or type 2 diabetes.  

• For people with type 1 diabetes or those with type 2 diabetes who are prescribed a flexible 

insulin therapy program, education on how to use carbohydrate counting or estimation to 

determine mealtime insulin dosing can improve glycemic control. 

• For individuals whose daily insulin dosing is fixed, having a consistent pattern of carbohydrate 

intake with respect to time and amount can result in improved glycemic control and a reduced 

risk of hypoglycemia. 

• A simple and effective approach to glycemia and weight management emphasizing healthy 

food choices and portion control may be more helpful for those with type 2 diabetes who are 

not taking insulin, who have limited health literacy or numeracy, and who are elderly and 

prone to hypoglycemia. 

• Because diabetes nutrition therapy can result in cost savings and improved outcomes (e.g., 

A1C reduction), MNT should be adequately reimbursed by insurance and other payers. 

Energy balance 

• Modest weight loss achievable by the combination of lifestyle modification and the reduction 

of energy intake benefits overweight or obese adults with type 2 diabetes and also those at risk 

for diabetes. Interventional programs to facilitate this process are recommended. 

Eating patterns and macronutrient distribution 

• As there is no single ideal dietary distribution of calories among carbohydrates, fats, and 

proteins for people with diabetes, macronutrient distribution should be individualized while 

keeping total calorie and metabolic goals in mind. 

• Carbohydrate intake from whole grains, vegetables, fruits, legumes, and dairy products, with 

an emphasis on foods higher in fiber and lower in glycemic load, should be advised over other 

sources, especially those containing sugars. 

• People with diabetes should avoid sugar-sweetened beverages in order to control weight and 

reduce their risk for CVD and fatty liver and should minimize the consumption of sucrose 

containing foods that have the capacity to displace healthier, more nutrient-dense food choices. 

Protein 

• In individuals with type 2 diabetes, ingested protein appears to increase insulin response 

without increasing plasma glucose concentrations. Therefore, carbohydrate sources high in 

protein should not be used to treat or prevent hypoglycemia. 

Dietary fat 

• Whereas data on the ideal total dietary fat content for people with diabetes are inconclusive, an 

eating plan emphasizing elements of a Mediterranean-style diet rich in monounsaturated fats 

may improve glucose metabolism and lower CVD risk and can be an effective alternative to a 

diet low in total fat but relatively high in carbohydrates. 

• Eating foods rich in long-chain omega-3 fatty acids, such as fatty fish (EPA and DHA) and 

nuts and seeds (ALA), is recommended to prevent or treat CVD B; however, evidence does 

not support a beneficial role for omega-3 dietary supplements. 

Micronutrients and herbal supplements 

• There is no clear evidence that dietary supplementation with vitamins, minerals, herbs, or 

spices can improve diabetes, and there may be safety concerns regarding the long-term use of 

antioxidant supplements such as vitamins E and C and carotene. 

Figure 2. Nutrition Therapy Recommendations for Diabetes Management 
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critical times for delivery of DSMES for people with type 2 diabetes: at diagnosis, during the  

 

annual assessment, when a person with diabetes has new complicating factors, and upon  

 

transitions in care.3 Often times, the referral starts and ends with the initial DSMES, and many  

 

 don’t attend that first session.50 While initial DSMES is necessary, it is not sufficient for  

 

sustaining a lifetime of diabetes self-management, initial improvements in outcomes have been  

 

shown to diminish 6 months after conclusion of the intervention.7  

 

Mehta et al. conducted an online survey of primary care physicians (PCPs) linked with  

 

DSMES referral data from electronic medical records of patients treated by each surveyed  

 

physician.51 Physicians reported that they recommend diet and lifestyle coaching to nearly all  

 

their patients with diabetes (96% of patients), but only referred 67% of their newly diagnosed  

 

patients to DSMES services. Almost all physicians (n=290, 97%) reported their treatment  

 

approaches for patients newly diagnosed with diabetes vary by severity level (those with an A1C  

 

less than 9% were referred to DSMES services less than half of the time compared with those  

 

with A1C greater than 9%). Diet and lifestyle coaching was provided to all patients with type 2  

 

diabetes irrespective of their severity level, whereas a statistically significant increase in rates of  

 

referral to DSMES was observed with an increase in diabetes severity (range: 45%–82%, p value  

 

<0.05). Despite severity level, all patients with diabetes should receive DSMES as a form of  

 

Alcohol 

• Adults with diabetes who drink alcohol should do so in moderation (no more than one drink 

per day for adult women and no more than two drinks per day for adult men). 

• Alcohol consumption may place people with diabetes at increased risk for delayed 

hypoglycemia, especially if taking insulin or insulin secretagogues. Education and awareness 

regarding the recognition and management of delayed hypoglycemia are warranted. 

Sodium 

• As for the general population, people with diabetes should limit sodium consumption to, 2,300 

mg/day; further restriction may be indicated for those with both diabetes and hypertension. 

 

Adapted from American Diabetes Association Standard for Care 
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early and ongoing intervention. 

 

In 2014, Williams et al. conducted a community-based randomized controlled trial 

evaluating a culturally tailored community-based group diabetes self-management education 

(DSME) program among rural African Americans.52 The participants’ A1C levels decreased, 

although not significantly, from post-intervention and 3-month follow-up: 8.0% to 7.6%, t(23) = 

1.23, P = .22, and decreased further at 12 months (7.4%).  Their BMI levels did significantly 

decrease for participants over the first 3 months from 38.5 at baseline to 38.0 (P = .03). It 

decreased further to 37.4 at month 12, although not significantly. In terms of daily self-

management actions, level of exercise increased significantly post intervention to 3-month 

follow-up: 2.12 to 3.10 (P = .007). Although there was a drop between 3 and 12 months, the final 

value was still consistently higher than at baseline. There were also significant increases in  

knowledge about diabetes at 3 months, 0.6 to 0.7 (P = .001) and another increase 12-months post 

intervention, 0.8 (P = .001). A similar improvement was seen in participants’ attention to foot 

care: 4.2 to 4.9 (P = .013) at 3 months post intervention and 5.7 (P = .001) at 12-month follow-

up.  

DSMES curriculum provides the DSMES team with guidance, effective teaching 

strategies, and methods for evaluating learning outcomes and includes all aspects of diabetes 

self-management and support.53,54,55 DSMES delivery should be innovative, patient-centered and 

integrate topics across content areas rather than creating silos of content that limit informed and 

wise decision making. The delivery of curriculum content must also be based on continuing 

assessment of need, preferences, and evaluation of outcomes; practical problem solving and self-

advocacy approaches; collaborative care, including family and peer support; addressing 
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psychosocial issues, behavior change, diabetes devices, and strategies to sustain self-

management efforts. 56–58 

Obesity and Weight Management for Treatment 

Strong evidence exists that obesity management is highly beneficial in the treatment of 

type 2 diabetes.53,59,60 Achieving and maintaining  ≥5% weight loss is recommended for people 

with type 2 diabetes who are overweight or obese. The modest weight loss and behavior changes 

improve glycemic control and reduce the need for glucose-lowering medications.More intensive 

dietary energy restriction can substantially reduce A1C and fasting glucose and promote 

sustained diabetes remission through at least 2 years. The ADA Standards of Medical Care  

states that metabolic surgery strongly improves glycemic control and often leads to remission of 

diabetes, improved quality of life, improved cardiovascular outcomes, and reduced mortality. 

Food and lifestyle habits are personal and interventions should be patient centered. Healthcare 

professionals should evaluate systemic, structural, and socioeconomic factors that may impact 

dietary patterns and food choices, such as food insecurity and hunger, access to healthful food 

options, cultural circumstances, and social determinants of health. 

Kelley et al. found that calorie restriction had an important regulatory effect on the 

metabolism of patients with obesity and non-insulin dependent type 2 diabetes independent of 

weight loss.60  Intensive lifestyle interventions should include a high frequency of counseling 

(≥16 sessions in 6 months) and focus on dietary changes, physical activity, and behavioral 

strategies to achieve a 500–750 kcal/day energy deficit. There are several dietary approaches to 

control hyperglycemia in type 2 diabetes patients, but carbohydrate portion control is the typical 

diet taught by the ADA, registered dietitians (RD) and diabetes self-management education and 

support (DSMES) facilities (Figure 4).41 The ADA also recommends a variety of eating patterns 
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that are acceptable for the management of type 2 diabetes and pre-diabetes, including 

Mediterranean, dietary approaches to stop hypertension (DASH), and plant-based diets.41,61 

Reducing calories and monitoring carbohydrate intake are the leading medical nutrition therapy 

concepts for type 2 diabetes.40,42 

Glycemic Targets for Diabetes Management 

Research shows that DSMES can improve hemoglobin A1C levels and have a positive 

effect on other clinical, psychosocial, and behavioral aspects of diabetes, like reducing the 

development of diabetes-related complications, increasing quality of life and fostering healthy 

coping strategies to manage diabetes-related distress.62  The prevalence of diagnosed diabetes is 

projected to increase in the U.S. from 34.2 million (9.1% of the total population) in 2020, to 39.7 

million (13%) in 2030, and to 60.6 million (17%) in 2060.63 Despite advancements in medication 

and technology treatment modalities, there is a lack of improvement in reaching clinical target 

goals since 2005.64   

Hemoglobin A1C or glycosylated hemoglobin (A1C) is the most common measurement 

used to assess glycemic control. The A1C is used in clinical trials demonstrating the benefits of 

improved glycemic control. Glucose  present in the blood attaches to the hemoglobin protein in  

red blood cells, and increased glucose levels will reflect on the surface of the hemoglobin 

protein, thereby rendering a higher A1C level.65 The A1C test shows an average of the blood 

glucose level over the past 90 days and represents a percentage that can be used to diagnose and 

manage diabetes.66 According to the American Diabetes Association, a person has a normal 

blood glucose level with an A1C below 5.7%. 41 People diagnosed with prediabetes, who are at 

risk for developing type 2 diabetes have an A1C between 5.7% and 6.4%, and are diagnosed 

with diabetes with an A1C above 6.5%. Though A1C has proven to be very helpful in diagnosing 
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diabetes and assessing diabetes management, this measure alone is not appropriate to help guide 

therapy decisions.  

According to the  2017 National Standards for Diabetes Self-Management Education and 

Support, engagement in DSMES services lowers A1C by at least 0.6%, as much as many 

diabetes medications, with no side effects.9 Greater A1C reductions have been associated with 

more than 10 hours of DSMES services. An A1C goal for many nonpregnant adults of <7% (53 

mmol/mol) without significant hypoglycemia is appropriate. 67 The American Diabetes 

Association (ADA) recommends lowering hemoglobin A1C levels to < 7%, controlling blood 

pressure to < 130/80 mmHg, and controlling LDL cholesterol to < 100 mg/dl (< 70 mg/dl for 

those with a diagnosed cardiovascular disease) to reduce the risk of microvascular and 

cardiovascular complications.41 

Pharmacotherapy in conjunction with lifestyle changes are recommended to help patients  

 

with diabetes achieve glycemic control. The 2016 Consensus Statement from the American  

 

Association of Clinical Endocrinologists (AACE) recommends lifestyle therapy as a first line  

 

treatment in T2DM and emphasizes the need for continued lifestyle modification even in the  

 

presence of pharmacotherapy. The AACE publishes a comprehensive type 2 diabetes  

 

management algorithm to assist providers in achieving glycemic control in their patients with  

 

T2DM 68. The algorithm presents medication therapy management based on A1C levels at time  

 

of diagnosis, mono, dual, and triple therapy are used with A1C levels <9% without symptoms.  

 

Once a patient’s A1C level exceeds 9% and the patient is experiencing symptoms of diabetes,  

 

insulin therapy is added. Many of these drugs, while effective at lowering A1C levels, also aid in  

 

reducing the comorbidities of T2DM, including heart disease and hypertension. 
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Underutilization and Barriers to DSMES 

   There are many reasons why DSMES is underutilized. There are a limited number of  

programs in the state relative to diabetes burden, limited access to DSMES locations, no or  

limited insurance coverage or coverage not promoted well, limited provider referrals to DSMES  

programs due to lack of knowledge of current clinical skills for managing diabetes, DSMES  

programs or burdensome referral process, low participation rates, and poor cultural tailoring of  

DSMES programs.69 Although ADA-recognized and ADCES-accredited DSMES services are    

offered in 56% of counties across the United States, 62% of rural counties do not have DSMES  

services. 70 Delivery of medical nutrition therapy (MNT) by a registered dietitian is also  

associated with a decrease of about 0.5%–2% in A1C in people with type 2 diabetes.71-72 Ideally,  

a primary care physician should have a registered dietitian or a diabetes education facility that he  

or she refers the patients for diabetes education.  

   The 2017 Standards of Medical Care in Diabetes recommends that each person with  

diabetes should be actively engaged in education, self-management, and treatment planning with  

his or her health care team, including the collaborative development of an individualized eating  

plan.41 All individuals with diabetes should receive individualized MNT from a registered  

dietitian.41 Often, DSME begins and ends with the primary care physician. Patients with diabetes  

generally visit their primary care physician (PCP)/other qualified healthcare professional two to  

four times per year, where the average appointment lasts 15–20 min and addresses four or more  

health conditions. 73 This equates to the person with diabetes (PWD) spending less than 1% of  

their life with their healthcare professionals.73 However, the knowledge and support of a health  

care team is crucial for diabetes management.  

       Medicare Part B (Medical Insurance) covers outpatient diabetes self-management training  

(DSMT) when a patient has been diagnosed with diabetes. Medicare may cover up to 10 hours of  

initial DSMT – 1 hour of individual training and 9 hours of group training. The Centers for  
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Medicare & Medicaid Services (CMS) provides reimbursement for Medicare beneficiaries for  

DSMT provided by DSMES facilities.74 Becoming familiar with the Medicare and insurance  

company DSMT reimbursement guidelines can help increase a DSMES service’s financial  

sustainability and access to the community.12 In the United States, less than 5% of Medicare  

beneficiaries with diabetes and 6.8% of privately insured people with diagnosed diabetes have  

used DSMES services.13     

   Promoting access to DSMES services requires identifying and addressing population  

barriers and health inequities, and informing referring physicians.63 The 2017 AADE practice  

survey of over 4,696 diabetes educators reported that only 23% of participants in diabetes  

education services completed 75% or more of the program.75 Underutilization of services can be  

due to the patients lack of understanding or knowledge of the benefits; cultural factors; a desire  

to keep their diagnosis private due to perceived stigma and shame; lack of family support; and  

perceptions that the program did not meet their needs and is not relevant for their life. Referring  

physicians and facilities are the gatekeepers to DSMES services covered by insurance, and  

should also be informed of local services. Referring providers may not emphasize the value and  

benefits of initial and ongoing DSMES.76–79 Referrals may also be limited by unconscious or  

implicit bias of providers, which perpetuates health care disparities and leads to therapeutic  

inertia. The provider may too quickly judge an individual’s potential to benefit from DSMES 80  

and may incorrectly assume the person’s willingness/ability to participate. To address these  

barriers, providers can meet with those currently providing DSMES services in their area to  

better understand the benefits, access, and referral processes and to develop collaborative  

interdisciplinary partnerships. 

There are many other barriers to participating in DSMES, including logistical factors 

such as cost, timing, transportation, and medical status, socioeconomic factors, cultural factors, 

scheduling conflicts, health insurance gaps, and a lack of encouragement from healthcare 
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professionals.5,81,82 It is imperative to implement and support processes that streamline referral 

practices throughout the system in order to reduce barriers. Once this major barrier is overcome, 

the diabetic education and care specialist can be an invaluable resource in addressing other 

barriers. DSMES services will be increasingly difficult to access if this doesn't happen, 

especially in rural and underserved areas.  

Low DSMES utilization numbers are seen even in areas where cost is less of a barrier 

because of national health insurance. Analysis of National Health Service data in the U.K. 

revealed that only 8% of those referred to formal diabetes education, an annually reviewed 

standard of care, attended. Other national organizations are working to identify and utilize 

resources that address all barriers including those related to health systems, health care providers, 

participants, and the environment.13  

Health system or programmatic barriers include lack of administrative leadership support, 

limited numbers of diabetes care and education specialists, geographic location, referral to 

DSMES services not effectively embedded in the health system service structure, limited 

resources for marketing, and limited or low reimbursement rates.13,83 Some of the barriers with 

Medicare include the following: hours allowed in the first year the benefit is used and subsequent 

years are predefined and not based on individual needs; a referral is required and must be made 

by the primary provider managing the patient’s diabetes; there is a requirement of diabetes 

diagnosis using methods other than A1C; and costly copays and deductibles may apply.12 A 

person cannot have Medicare DSMES and MNT visits either face to face or through telehealth 

on the same day, thus requiring separate days to receive both of these valuable services and 

possibly delaying questions, attendance, education, and support.74 Creative and innovative 

solutions include offering a variety of DSMES options that meet individual needs within a 
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population such as telehealth formats, affordable coaching programs, online resources, mobile 

DSMES services, discussion groups, and maximizing community resources related to supporting 

healthy behaviors. 
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Chapter 3: Methodology 
IRB Approval 

Prior to collecting retrospective data for Health Matters, an expedited research protocol 

review form for protocol number #19-314 EX 1907 was submitted and approved by the Auburn 

University Institutional Review Board for Research Involving Human Subjects (IRB) and 

Huntsville Hospital Institutional Review Committee (Appendix III and IV). 

 

Study Design and Participants 

Using retrospective secondary data collection, we analyzed the effects of the diabetes 

self-management education employee coaching program in North Alabama and Southern 

Tennessee. The data were collected for 256 participants from Huntsville Hospital's electronic 

medical records via CliniPro and Cerner's electronic health system.  Participant ages ranged from 

22 – 78 years old, mean age of 58. The data were collected from patients with type 2 diabetes 

who received diabetes coaching through Health Matters in the diabetes control center from 

January 2015 - May 2019. It included age, race, gender, marital status, weight, height, BMI, 

blood pressure, LDL, HDL, triglycerides, A1C, insulin, medications, and total cholesterol.  

The research objectives include how DSMES quarterly coaching affects cardiovascular 

health and glycemic control via A1C and weight; and how DSMES quarterly coaching differs 

between races, ages, A1C groups and prescribed medications. The short-term and long-term 

efficacy of frequent DSMES coaching is evaluated by quarterly health outcome measures of 

weight, Hemoglobin A1C, BMI:  baseline, 3 months, 6 months, 9 months, 12 months, 2 years). 

Exclusion criteria included: (1) Type 1 diabetes, (2) pregnant, (3) missing more than 1 datapoint. 

While there were 786 Health Matters participants during 2015- 2019, only 256 participants 

consistently attended DSMES coaching and completed quarterly lab work.  
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Program Overview 

Health Matters is an individualized diabetes management program for Huntsville 

Hospital employees in Huntsville, AL. The program is free for participants and participants are 

terminated from the program if the ongoing mandatory requirements are not completed 

(Appendix I).  Mandatory requirements include attending a kick-off meeting, remaining a 

Huntsville Hospital employee on hospital insurance, completing Diabetes Education courses 

through Diabetes University and the Diabetes Control Center (Appendix II), completing initial 

labs, health/fitness assessments, committing to exercising at least 8 x per month, following 

Physician’s orders regarding diabetes, having diabetes and cardiovascular labs drawn (no cost) at 

a Huntsville Hospital lab every 3 months, and attending quarterly care manager and group 

meetings. The program benefits include free diabetes medications, lancets, and test strips through 

the employee pharmacy; free Wellness Center membership; free diabetes education and quarterly 

support through care managers from Huntsville Hospital’s HealthWorks, Diabetes Control 

Center, and Wellness Centers. Diabetes University assigns a care manager (CDCES, Registered 

Nurses, RDNs, or clinical exercise physiologist) to provide the quarterly individual care manager 

meeting to monitor and support patients.  

Program Description 

Once the initial assessment and diabetes education classes are completed, the long-term 

maintenance phase begins, and  participants are assigned a care manager with whom they meet  

for quarterly DSMES follow ups that will continue for the duration of their employment at the 

hospital (Figure 3). Care managers are trained to provide DSMES through their departments at 

Huntsville Hospital (i.e., the diabetes control center, employee health department or the wellness 

centers).  Many of the care managers have the CDCES certification for experienced health 
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professionals, previously referred to as Certified Diabetes Educator (CDE). The CDCES 

program is a practice-based certification by the Certification Board for Diabetes Care and 

Education (CBDCE) for experienced health professionals who provide diabetes care and 

education in the United States or its territories. 84 

 

Figure 3. Health Matters Program Overview 

The ongoing support and monitoring of weight, labs and management skills is the 

foundation of the Health Matters program to help control type 2 diabetes. The coaching style 

provided by the diabetes care managers provides more structure and individualized education 

and skills management to help make diabetes management changes before they lead to 

complications. All these benefits and resources could help reduce several of the barriers to type 2 

diabetes management and reduce the long-term complications of diabetes. 

During the quarterly coaching sessions, care managers weigh and measure blood pressure 

of their participants and discuss changes in diabetes and cardiovascular lab results. The AADE7 

(now the ADCES7) education material and guidelines  used to assist with self-management 

include healthy coping, healthy eating, being active, taking medication, monitoring, reducing 

risk, and problem solving. 85(p7) The Care managers chart the information gathered in the patient 

Initial Assessment

•Full Diabetes 
Assessment by care 
manager (CDCES, 
RN, RDN or exercise 
specialist)

•Free Diabetes 
resources/medications

•Goal setting

Diabetes University 

(10 hours of DSMES)

•Diabetes 101

•Goal setting

•Diabetes 102

•Diabetes 103

Care manager quarterly 
follow ups

•Labwork &  
anthropometrics

•DSMES 

•Goal setting
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sessions via a SOAP (Subjective, Objective, Assessment, Plan) note format in the CliniPro 

electronic medical records system. Care managers ask a series of questions and review any 

changes that have occurred since the previous session and prompt the need for discussion, 

education, or intervention: 

Subjective 

DM Education history: 

• Have you completed the series of required classes?  

• Do you feel you are managing your diabetes? 

o What makes managing your diabetes difficult? 

• What part of your diabetes management is most difficult? 

Patient Medical History: 

• Have you seen your physician for illness or injury since your last care manager visit? If 

so, why? 

• Have you been seen in the emergency room for any diabetes related problem since your 

last care manager visit? If so, how many ER visits and why were you seen? 

• Have you had admissions to the hospital for any diabetes related problem since your last 

care manager visit? If so, how many and why were you admitted? 

• Have you missed any days of work or school due to surgery, illness, or injury since your 

last care manager visit? If so, how many and why? 

• How often do you check your feet? 

Social History: 

• Do you live alone? 

o With whom do you live? 
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• Do you smoke? If so, how many packs a day? 

o Are you trying to stop smoking? 

o What method(s) are you using to stop smoking? 

• Do you drink alcohol? If so, how often? 

o How many drinks do you consume per occasion? 

• Has your shift changed recently? 

o What shift do you work? 

o What part of the day do you work? 

• Is your job stressful? 

Exercise: 

• Do you exercise regularly? 

o What type(s) of physical exercise activity do you do? 

o Duration of activity? 

o How often? 

• Do you experience any problems with exercise? 

o What types of problems? 

• What are your barriers to regular exercise? (Lack of time, financial reasons, physical 

problems, dislikes exercise, no barriers to exercise) 

Diet History: 

• What time/what do you usually eat for Breakfast? 

• What time/what do you usually eat for a morning snack? 

• What time/what do you usually eat for Lunch? 

• What time/what do you usually eat for afternoon snack? 
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• What time/what do you usually eat for Dinner/Supper? 

• What time/what do you usually eat for a bedtime snack? 

• What types of beverages do you usually consume? 

Hypertension: 

• Do you have a family history of high cholesterol? 

• Do you have a family history of coronary artery disease? 

• How often do you consume high fat foods like butter, whole milk, cream, fatty meats or 

fried food? 

• Are you monitoring your sodium intake on a daily basis? 

• Are you monitoring your caffeine intake on a daily basis? 

• How much caffeine do you consume in a daily? 

Objective 

New Diagnosis: 

• Do you have any new diagnoses since your last care manager visit? 

• Have there been any changes or additions to your medications? If so, list them 

Medications/Vitamins: 

• Do you take your medications as directed by your physician? 

o What is the reason for not taking your medications as prescribed by your 

physician? 

• Do you take any vitamins, minerals and/or herbal supplements? 

o What type(s)? 

Vital signs: 

• Systolic Blood Pressure/Diastolic Blood Pressure 
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• Height (in) 

• Weight (lb.) 

• Body Mass Index (BMI) 

• Comments 

Review Immunizations: 

• Flu vaccine (last 12 month) 

• Pneumonia vaccine 

Assessment 

Diabetes Care Plan: 

• Type of DM 

• Number of blood glucose readings/day and meter type 

• DM Control type (Diet, Exercise, Insulin, Medication) 

• Blood glucose goals 

Plan 

Set New Goals 

• Goal 

o Date set 

o Confidence rating (0: Not confident, 3: Somewhat Confident, 5: Confident) 

• Objective 

• Action steps to accomplish goal 

• Link to Risk Factors 

o Depression 

o Diabetes 
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o Hypertension 

o Lipids 

o Physical Activity 

o Smoking 

o Weight 

• Disease Category (Asthma, Cardiovascular Disease, Diabetes, General Fitness, 

Neurological, Obesity, Perinatal, Pulmonary Disease, Renal, Wound Care) 

• AADE 7 Self Care Behaviors Education Material 

o Healthy coping 

o Healthy eating 

o Being active 

o Taking medication 

o Monitoring 

o Reducing risk 

o Problem solving 

Outcome Measures 

Demographic information was collected for age, sex, race, marital status, and comorbid 

disease (Table 1). Prescription medication use for diabetes was documented at baseline and 

included oral hypoglycemic agents, insulin, and other injectables (Table 1). Key outcomes 

measures via the hospital laboratories included anthropometrics (weight and BMI); glycemic 

control (A1C); serum lipids (total cholesterol, LDL, HDL, and triglycerides); and BP (Table 2 

and 3). Anthropometric data were available at baseline (at least 2 years following diagnosis) and 

quarterly DSMES for 2 years. Participants were grouped into categories in order to analyze any 
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difference between groups: A1C target (7%) and poor control ( 9%); BMI groups (Non-obese, 

Obese Class 1, Obese Class  2, Obese Class 3); race (African American and White); marital 

status (Single/unmarried and married); insulin and non-insulin use.  

Theoretical Framework for Health Matters 

To maintain self-care behavior at the level needed to effectively reach and sustain 

diabetes management over time, patients with diabetes benefit from ongoing diabetes self-

management support. Ongoing education and support helps patients with diabetes to implement 

and sustain the ongoing skills, knowledge, coping, and behavioral strategies needed to manage 

their diabetes daily.13 All these key points are discussed and applied in patients’ DSMES services 

through the American Association of Diabetes Educator (AADE) 7 Self-Care behaviors, coined 

the AADE7. The AADE7 (currently Association of Diabetes Care and Education Specialist 7) is 

an evidence-based framework and outline to provide and document diabetes care and education 

that can be used in conjunction with the chosen curricula. 53,85 

The DSMES curriculum content provides guidance for the DSMES team through 

effective teaching strategies and methods for evaluating learning outcomes for all aspects of 

initial and ongoing diabetes management.  The AADE7 used to assist with self-management 

include healthy coping, healthy eating, being active, taking medication, monitoring, reducing 

risk, and problem solving. The content of the DSMES curriculum also must be prioritized to 

meet the patients’ current needs and goals at the time of the DSMES service.13,8,7 Individualized 

DSMES service requires flexibility and the use of interactive teaching styles that include 

meaningful discussions to address individual questions and needs while fostering a culture of 

positivity within the DSMES services. The curriculum content and delivery should be creative, 

culturally appropriate for the individuals in the target population. and adapted as necessary for 
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the individuals and groups within the target population. 86,87,88 Furthermore, culturally tailored 

services have been shown to be effective in improving diabetes care outcomes.56  

Statistical Methods 

The collected patient data were organized and analyzed using IBM statistical package for 

the social sciences (SPSS) version 25 (IBM, IL, USA). The study data were checked for normality 

and skewness. Frequency analysis was performed, and a participant percentage table was 

generated. Repeated measures of analysis of variance (ANOVA) were carried out to determine the 

overall participants' BMI, weight, A1C, blood pressure parameters, and lipid profile of the 

longitudinal study. The equality of variances between the repeated measures factor levels refers to 

the Sphericity, and Mauchly's test measures it is used; the p-value is <0.05, then it violates the 

sphericity assumption. The test would proceed to different correctional adjustments in this 

situation, namely Greenhouse-Geisser, Huynh-Feldt, and Lower-Bound. The repeated measures 

of ANOVA significance value are selected sphericity assumption, or if Sphericity violated and 

Greenhouse-Geisser test epsilon value is less than 0.750, then Greenhouse-Geisser p-value from 

the test of within-subject is taken as repeated measures of ANOVA. Greenhouse-Geisser test 

epsilon value is greater than 0.750, then Huynh-Feldt p-value is selected from the test within-

subject effects. Post-hoc test calculated using Bonferroni correction for all the repeated measures 

of analysis.  

Two-tailed t-tests were analyzed to know the difference between gender, race, marital 

status, and insulin treatment two groups statistical analysis. One-way analysis of variance was used 

to calculate the difference between three or more than three group analyses with Tukey post-hoc 

test.  The repeated measures of ANOVA were carried out to determine the significance between 

different time points of the DSMES program in each group analysis. The correlation analysis was 
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done by linear regression analysis to measure the statistical association between two variables, and 

scattered plots were plotted with the best fit line. The line graphs and percentage bar graphs were 

prepared using GraphPad Prism Version 9.2.0 (GraphPad Software, CA, USA).  

To address the regression parameters for expected response outcomes from repeated 

measurement of analysis, a generalized estimated equation (GEE) was used. The effect of the 

DSMES program at the 3-, 6-, 9-, 12- and 24-months follow-up parameter measurement, including 

a lipid profile, compared to 0-months, and used as reference. The prospective cofounders adjusted 

in the model include race and gender. 
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Chapter 4: Results 
 

Descriptive statistics were used to report the demographic characteristics, comorbidities,  

 

and diabetes treatment methods of the study population at baseline.  Participants had a mean  

 

age of 59.04 ± 0.65 (Table 1). 62.6% had well controlled diabetes at baseline, displayed by the  

 

A1C of less than 7%. All participants have completed initial DSMES through Diabetes  

 

Unviersity and received quarterly coaching for two years post initial DSMES. A repeated  

 

measure of ANOVA was used to analyze the outcome measures of the longitudinal study among  

 

the participants at 0 months to 24 months DSMES that would display gradual and long-term  

 

changes to overall health (Tables 2 and 3).  

 

During the first year there was an achievement of average A1C of less than 7% (7.13  

 

 0.10 at baseline to 6.99 ± 0.09 at 12 months), but after 2 years the average A1C increased to  

 

7.11 ± 0.10. BMI followed a similar pattern with baseline BMI at 34.72  0.47 to 34.53  0.46 at  

 

12 months, then 34.63  0.44 at 24 months. Participants maintained their outcome measures at  

 

24 months and did not see any significant changes at 24 months. All outcome measures slightly  

 

improved, except for systolic blood pressure (133.16  1.24 to 133.30  1.07, p<0.969), and  

 

triglycerides (145.45  6.45 to 151.25  6.82, p<0.176), however not significantly. The linear  

 

regression in Figure 5 shows that as BMI increased, A1C increased significantly at the 24 month.  

 

There is a significantly positive correlation between A1C and weight and A1C and BMI at 24  

 

months. There was also a significantly positive correlation between A1C and blood pressure, but  

 

a significantly negative correlation between A1C and HDL (good cholesterol). As A1C goes up,  

 

HDL goes down. There was also a significantly positive correlation between A1C and  

 

triglycerides at 0 and 12 months, but not at 2 years. 

 

All participants were separated into various groups to evaluate any differences in the 
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ongoing management of participants. Tables 4 and 5 display the differences in outcome measures  

 

between male and female participants. While the average weights of the female participants were  

 

significantly lower, but when considering height in the BMIs calculations, there were no  

 

significant differences. Women had significantly better A1C levels at baseline, 12 months, and  

 

24 months (6.97  0.12, 6.86  0.1, 6.96  0.12, respectively) than men (7.43  0.18, 7.26  0.15,  

 

7.40  0.16). Male participants had significantly better LDL, and cholesterol at 24 months than  

 

women. Women had significantly better HDL and blood pressure than men, but neither gender  

 

had significant improvements from baseline to 24 months within their groups.  

 

Tables 6 and 7 display the differences in outcome measures between African American  

 

and White participants, excluding other races. While there were no significant differences in  

 

average A1C, African Americans had significantly better HDL levels and Triglycerides  

 

throughout the 2 years, 53.80  1.56 to 53.87  1.65 vs 45.26  1.09 to 46.27  1.11 and 107.19  

 

 5.66 to 109.27  5.71 vs 168.25  9.42 to 173.38  9.84, respectively. Married participants had  

 

significantly lower BMI (33.87   0.58 to 33.60  0.54) than single/unmarried participants  

 

throughout the 2 years (36.37  0.76 to 36.61  0.75) and LDL 89.62  2.36 to 86.31  2.33  

 

among married participants and 98.14  3.74 to 95.39  3.68 among single/unmarried (Tables 8  

 

and 9).  

 

Tables 10 and 11 display the differences in outcome measures between participants with  

 

and without insulin in their treatment plan, and there are significant differences in average A1C  

 

levels between them. The non-insulin group had significantly lower A1C levels than the insulin  

 

treated group throughout the 2 years (6.71  0.12 and 6.84  0.13 vs 7.52  0.16 to 7.36  0.14,  

 

respectively). The glycemic target for diabetes management is a A1C of <7%. In tables 12  

 

through 18, the participants were grouped into participants with A1C levels of <7, 7-9% and  
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>9% at baseline. The participants with the highest A1C levels at baseline (>9%, n =38) saw  

 

significant improvement at 24 months (10.18  0.16 to 8.85  0.29, p<0.001). While many of the  

 

other outcome measures of these participants were significantly different than the well-controlled  

 

group at baseline, there was only one significant difference in outcome measures after 24 months  

 

(average triglycerides were 199.71  29.42 in the >9% A1C groups and 141.85  6.74 in the less  

 

than 7% A1C groups and 143.45  11.53 in the 7-9% A1C group, p<0.009). The participants in  

 

the A1C >9% saw significant improvements in their A1C levels and saw no significant  

 

improvements in other outcome measures at 24 months compared to the well-controlled A1C  

 

groups (Tables 12 through 18, Figures 5 and 6).  

 

Tables 19-25 display the differences in outcome measures in participants grouped by  

 

BMI groups (non-obese: BMI < 30 kg/m2, obese class I: 31-34.9 kg/m2, obese class II: BMI 35- 

 

40 kg/m2 and class III obese: BMI greater than 40 kg/m2. There were no significant differences  

 

among glycemic control among the 4 groups, but average triglycerides and HDL levels were  

 

significantly higher in the class III obese group. 

 

Table 1. Population demographics of patients with type 2 diabetes receiving diabetes self-

management education and quarterly coaching. 

Demographics Frequency % 

Gender   

   Male 83 34.2 

   Female 160 65.8 

Race   

   African American 84 34.6 

   White  151 62.1 

   Other 8 3.3 

A1C group   

A1C ≤ 7 152 62.6 

A1C 7 to 9 53 21.8 

A1C ≥ 9 38 15.6 

Medications   

   None 38 15.6 

   Pills/injectables 205 84.4 
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BMI - Body Mass Index 

Other - races include Native Hawaiian, Asian/Pacific Islander and Hispanic 

n=243 

Number of medicines   

   No medicine 38 15.6 

   One medicine 130 53.5 

   Two medicines 62 25.5 

   Three medicines 13 5.4 

Insulin   

   Insulin Treated 126 51.9 

   Non-insulin treated 117 48.1 

Comorbidities   

   Hypertension 190 78.2 

   Cardiovascular  31 12.8 

   Renal Disease 10 4.1 

   Hyperlipidemia 156 64.2 

Treatment style   

No medication/ diet only 38 15.6 

Medication only 79 32.5 

Insulin Treated  126 51.9 

Number of Comorbidities   

0 27 11.1 

1 76 31.3 

2 116 47.7 

3 24 9.9 
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Table 2. Outcomes measures BMI, weight, blood pressure and A1C for patients with type 2 diabetes receiving diabetes self-

management education and quarterly coaching  

 

Parameters 0 Months 3 Months 6 months 9 months 12 months 24 months p-value 

BMI 34.72  0.47  34.63  0.48  34.64  0.47 34.60  0.47 34.53  0.46 34.63  0.44 p<0.786 

Weight (lb) 216.02  3.22  215.86  3.26  215.84  3.28  215.43  3.26 215.52  3.26  215.76  3.22 p<0.906 

A1C   7.13  0.10    7.03  0.10    7.00  0.09    7.00  0.09    6.99  0.09    7.11  0.10  p<0.152 

Systolic BP (mm Hg) 133.16  1.24 133.18  1.09  133.33  1.16  133.69  1.10  132.65  1.16  133.30  1.07  p<0.969 

Diastolic BP (mm Hg) 76.14  0.62  76.74  0.68  76.01  0.70  76.85  0.65 76.09  0.60  75.73  0.66  p<0.482 

Values are expressed as Mean ± SEM, n=243 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

 

Table 3. Outcomes measures total cholesterol, LDL, HDL, and triglycerides for patients with type 2 diabetes receiving diabetes 

self-management education and quarterly coaching  

 

Parameters   0 Months   12 months   24 months p-value 

Total Cholesterol (mg/dl) 169.28  2.42  168.28  2.34 167.99  2.30 p<0.781 

LDL (mg/dl)   92.58  2.03   91.26  1.99   89.46  2.00 p<0.204 

HDL (mg/dl)   48.52  0.92    49.33  0.99   49.23  0.95 p<0.233 

Triglycerides (mg/dl) 145.45  6.45  142.53  5.50 151.25  6.82 p<0.176 

Values are expressed as Mean ± SEM, n=243 

LDL= Low density Lipoprotein 

HDL = High density Lipoprotein  
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Table 4. Outcomes measures BMI, weight, A1C and blood pressure between male and female 

patients with type 2 diabetes 

Characteristics Male 

N = 83 

Female 

N= 160 

p-value 

BMI 

    0 MONTHS 33.51  0.70  35.35  0.60 p<0.061 

    3 MONTHS 33.52  0.71  35.22  0.62  p<0.091 

    6 MONTHS 33.64  0.70  35.16  0.62  p<0.127 

    9 MONTHS 33.68  0.70  35.07  0.61  p<0.160 

    12 MONTHS 33.78  0.70 34.92  0.59  p<0.240 

    24 MONTHS 33.78  0.67  35.07  0.58  p<0.169 

     p-value p<0.374 p<0.466  

Weight (lb) 

    0 MONTHS 235.11  5.84  206.12  3.60  p<0.001 

    3 MONTHS 235.30  5.87  205.78  3.66 p<0.001 

    6 MONTHS 236.01  5.89  205.37  3.69 p<0.001 

    9 MONTHS 236.35  5.84  204.68  3.63  p<0.001 

    12 MONTHS 237.66  5.87  204.04  3.60  p<0.001 

    24 MONTHS 237.28  5.81  204.60  3.56  p<0.001 

      p-value p<0.164 p<0.351  

A1C (%) 

    0 MONTHS 7.43  0.18  6.97  0.12  p<0.033 

    3 MONTHS 7.10  0.14 6.99  0.13 p<0.591 

    6 MONTHS 7.13  0.15  6.94  0.12  p<0.312 

    9 MONTHS 7.23  0.15  6.87  0.11  p<0.059 

    12 MONTHS 7.26  0.15  6.86  0.11  p<0.030 

    24 MONTHS 7.40  0.16  6.96  0.12  p<0.028 

      p-value p<0.070 p<0.341  

Systolic BP (mm Hg) 

    0 MONTHS 136.02  2.21 131.67  1.49 p<0.096 

    3 MONTHS 134.76  2.00 132.36  1.29 p<0.299 

    6 MONTHS 137.53  2.10 131.16  1.37 p<0.009 

    9 MONTHS 134.63  1.61 133.21  1.45 p<0.542 

    12 MONTHS 134.61  1.98 131.63  1.43 p<0.223 

    24 MONTHS 134.77  1.64  132.54  1.38 p<0.323 

      p-value p<0.574 p<0.712  

Diastolic BP (mm Hg) 

    0 MONTHS 77.04  0.95 75.68  0.79 p<0.298 

    3 MONTHS 78.49  1.17 75.84  0.83 p<0.064 

    6 MONTHS 77.27  1.26 75.36  0.83 p<0.195 

    9 MONTHS 77.82  1.03  76.35  0.83 p<0.286 

    12 MONTHS 76.80  0.92 75.72  0.77 p<0.392 

    24 MONTHS 77.61  1.11 74.75  0.80 p<0.038 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

p values marked with bold reflects significance compared to male participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

Table 5. Outcomes measures total cholesterol, LDL, HDL, and triglycerides for male and 

female patients with type 2 diabetes. 

 

Characteristics Male 

N = 83 

Female 

N= 160 

p-value 

Total Cholesterol (mg/dl) 

    0 MONTHS 160.48  4.33 173.85  2.86 p<0.009 

    12 MONTHS 160.54  3.97 172.30  2.85 p<0.017 

    24 MONTHS 158.24  3.67 173.05  2.85 p<0.002 

p-value p<0.741 p<0.801  

LDL (mg/dl) 

    0 MONTHS 84.97  3.52 96.34  2.43 p<0.008 

    12 MONTHS 83.58  3.23 95.06  2.46 p<0.006 

    24 MONTHS 81.35  3.17 93.47  2.50 p<0.004 

p-value p<0.426 p<0.409  

HDL (mg/dl) 

    0 MONTHS 41.51  1.41 52.16  1.08 p<0.001 

    12 MONTHS 42.06  1.45 53.10  1.19 p<0.001 

    24 MONTHS 41.59  1.47 53.19  1.11 p<0.001 

p-value p<0.713 p<0.251  

Triglyceride (mg/dl) 

    0 MONTHS 177.51  15.30 128.83  5.35 p<0.001 

    12 MONTHS 177.01  11.60 124.64  5.30 p<0.001 

    24 MONTHS 187.40  16.17 132.49  5.57 p<0.001 

p-value p<0.581 p<0.191  

Values are expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

p values marked with bold reflects significance compared to male participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

 

 

      p-value p<0.722 p<0.494  
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Table 6. Outcomes measures BMI, weight, A1C and BP between White American/Caucasian 

and Black/African American patients with type 2 diabetes  

Characteristics White American/ 

Caucasian  

N = 151 

Black/ 

African American 

N= 84 

p-value 

BMI 

    0 MONTHS 34.57  0.59 35.44  0.78 p<0.377 

    3 MONTHS 34.49  0.59 35.38  0.84 p<0.380 

    6 MONTHS 34.40  0.60 35.61  0.81 p<0.226 

    9 MONTHS 34.40  0.59 35.48  0.79 p<0.273 

    12 MONTHS 34.38  0.58 35.38  0.78 p<0.300 

    24 MONTHS 34.42  0.56 35.50  0.77 p<0.251 

     p-value p<0.806 p<0.846  

Weight (lb) 

    0 MONTHS 219.45  4.09 214.20  5.28 p<0.438 

    3 MONTHS 219.46  4.12 214.03  5.45 p<0.430 

    6 MONTHS 219.06  4.18 214.98  5.43 p<0.557 

    9 MONTHS 219.17  4.14 213.98  5.35 p<0.448 

    12 MONTHS 219.40  4.16 213.67  5.35 p<0.405 

    24 MONTHS 219.49  4.10 213.92  5.34 p<0.413 

      p-value p<0.966 p<0.763  

A1C (%) 

    0 MONTHS 7.15  0.13 7.16  0.18 p<0.933 

    3 MONTHS 6.99  0.11 7.17  0.19 p<0.396 

    6 MONTHS 6.97  0.11 7.13  0.17 p<0.424 

    9 MONTHS 6.98  0.11 7.10  0.16 p<0.527 

    12 MONTHS 7.04  0.12 6.98  0.15 p<0.758 

    24 MONTHS 7.08  0.12 7.22  0.17 p<0.494 

      p-value p<0.255 p<0.313  

Systolic BP (mm Hg) 

    0 MONTHS 132.07  1.58 135.75  2.14 p<0.167 

    3 MONTHS 132.67  1.44 134.74  1.76 p<0.375 

    6 MONTHS 132.21  1.43 136.54  2.10 p<0.081 

    9 MONTHS 132.38  1.31 136.69  2.07 p<0.066 

    12 MONTHS 131.38  1.46 135.62  2.02 p<0.087 

    24 MONTHS 133.07  1.32 134.31  1.94 p<0.588 

      p-value p<0.885 p<0.822  

Diastolic BP (mm Hg) 

    0 MONTHS 75.13  0.77 77.61  1.06 p<0.058 

    3 MONTHS 76.51  0.88 77.51  1.14 p<0.493 

    6 MONTHS 74.60  0.85 78.98  1.23 p<0.003 

    9 MONTHS 75.68  0.77 79.07  1.24 p<0.015 

    12 MONTHS 75.20  0.71 77.50  1.11 p<0.070 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C- Hemoglobin A1c 

p values marked with bold reflects significance compared to White American/Caucasian 

participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

Table 7. Outcomes measures total cholesterol, LDL, HDL, and Triglycerides between White 

American/Caucasian and Black/African American patients with type 2 diabetes. 

 

Characteristics White American/ 

Caucasian  

N = 151 

Black/ 

African American 

N= 84 

p-value 

Cholesterol (mg/dl) 

    0 MONTHS 168.09  3.25 170.44  3.80 p<0.651 

    12 MONTHS 168.75  3.11 169.05  3.71 p<0.952 

    24 MONTHS 166.89  2.98 170.37  3.82 p<0.479 

p-value p<0.773 p<0.859  

LDL (mg/dl)  

    0 MONTHS 89.90  2.71 96.39  3.14 p<0.132 

    12 MONTHS 90.14  2.63 94.93  3.15 p<0.257 

    24 MONTHS 87.18  2.55 95.06  3.41 p<0.065 

p-value p<0.292 p<0.814  

HDL (mg/dl)  

    0 MONTHS 45.26  1.09 53.80  1.56 p<0.001 

    12 MONTHS 46.37  1.12 53.80  1.80 p<0.001 

    24 MONTHS 46.27  1.11 53.87  1.65 p<0.001 

p-value p<0.111 p<0.997  

Triglyceride (mg/dl) 

    0 MONTHS 168.25  9.42 107.19  5.66 p<0.001 

    12 MONTHS 163.82  7.71 108.40  5.86 p<0.001 

    24 MONTHS 173.38  9.84 109.27  5.71 p<0.001 

p-value p<0.383 p<0.924  
 

Values are expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

p values marked with bold reflects significance compared to White American/Caucasian 

participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

    24 MONTHS 74.90  0.83 77.50  1.11 p<0.062 

      p-value p<0.281 p<0.407  



41 

Table 8. Outcomes measures BMI, weight, A1C and blood pressure between 

single/unmarried and married patients with type 2 diabetes. 

Characteristics Single/unmarried  

N = 83 

Married 

N= 160 

p-value 

BMI 

    0 MONTHS 36.37  0.76 33.87   0.58 p<0.011 

    3 MONTHS 36.38  0.80 33.73  0.58 p<0.008 

    6 MONTHS 36.43  0.76 33.72  0.59 p<0.006 

    9 MONTHS 36.40  0.76 33.66  0.58 p<0.005 

    12 MONTHS 36.36  0.74 33.58  0.57 p<0.004 

    24 MONTHS 36.61  0.75 33.60  0.54 p<0.001 

           p-value p<0.828 p<0.613  

Weight (lb) 

    0 MONTHS 218.04  4.79 214.97  4.21 p<0.651 

    3 MONTHS 218.15  4.77 214.67  4.29 p<0.614 

    6 MONTHS 218.27  4.76 214.58  4.34 p<0.595 

    9 MONTHS 217.81  4.70 214.30  4.31 p<0.610 

    12 MONTHS 218.25  4.78 214.10  4.30 p<0.547 

    24 MONTHS 219.66  4.85 213.73  4.20 p<0.384 

           p-value p<0.630 p<0.720  

A1C (%) 

    0 MONTHS 7.17  0.19 7.11  0.12 p<0.775 

    3 MONTHS 7.08  0.19 7.00  0.11 p<0.708 

    6 MONTHS 7.10  0.17 6.96  0.11 p<0.473 

    9 MONTHS 7.02  0.17 6.98  0.11 p<0.855 

    12 MONTHS 7.03  0.16 6.98  0.11 p<0.769 

    24 MONTHS 7.25  0.18 7.03  0.11 p<0.270 

           p-value p<0.361 p<0.378  

Systolic BP (mm Hg) 

    0 MONTHS 136.10  2.22 131.63  1.48 p<0.088 

    3 MONTHS 134.88  1.87 132.30  1.34 p<0.263 

    6 MONTHS 133.75  1.74 133.12  1.52 p<0.799 

    9 MONTHS 136.77  2.03 132.09  1.29 p<0.044 

    12 MONTHS 135.72  2.11 131.06  1.37 p<0.056 

    24 MONTHS 137.24  1.84 131.26  1.29 p<0.008 

           p-value p<0.557 p<0.665  

Diastolic BP (mm Hg) 

    0 MONTHS 77.05  1.14 75.68  0.73 p<0.291 

    3 MONTHS 76.71  1.15 76.76  0.85 p<0.971 

    6 MONTHS 76.58  1.18 75.72  0.86 p<0.559 

    9 MONTHS 78.20  1.21 76.15  0.76 p<0.135 

    12 MONTHS 76.87  1.11 75.68  0.70 p<0.346 

    24 MONTHS 76.61  1.17 75.27  0.79 p<0.331 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

p values marked with bold reflects significance compared to single/unmarried participants  

(Column p value shows overall repeated measures of ANOVA) 

 

 

Table 9. Outcomes measures total cholesterol, LDL, HDL, and Triglycerides between 

single/unmarried and married patients with type 2 diabetes. 

 

Characteristics Single/unmarried 

N = 83 

Married  

N= 160 

p-value 

Total Cholesterol (mg/dl) 

    0 MONTHS 171.70  4.44 168.03  2.87 p<0.474 

    12 MONTHS 172.00  4.17 166.36  2.82 p<0.254 

    24 MONTHS 171.35  4.21 166.25  2.72 p<0.293 

p-value p<0.977 p<0.709  

LDL (mg/dl)  

    0 MONTHS 98.14  3.74 89.62  2.36 p<0.045 

    12 MONTHS 97.10  3.49 88.22  2.40 p<0.034 

    24 MONTHS 95.39  3.68 86.31  2.33 p<0.031 

p-value p<0.651 p<0.285  

HDL (mg/dl)  

    0 MONTHS 48.86  1.36 48.35  1.20 p<0.794 

    12 MONTHS 48.39  1.29 49.82  1.34$ p<0.492 

    24 MONTHS 48.95  1.13 49.37  1.33 p<0.836 

p-value p<0.798 p<0.055  

Triglyceride (mg/dl) 

    0 MONTHS 129.24  7.48 153.86  8.95 p<0.070 

    12 MONTHS 135.00  7.62 146.43  7.36 p<0.326 

    24 MONTHS 140.73  8.12 156.70  9.45 p<0.268 

p-value p<0.146 p<0.272  

Values are expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

p values marked with bold reflects significance compared to single/unmarried participants. 
$Reflects significance taken at the 95% Confidence Interval compared to 0 Months.  

(Column p value shows overall repeated measures of ANOVA of all outcomes) 

 

 

 

 

           p-value p<0.728 p<0.529  
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Table 10. Outcomes measures BMI, weight, A1C and BP for patients with type 2 diabetes 

classified based on insulin or no-insulin treatment. 

Characteristics No Insulin 

N = 117 

Insulin 

N= 126 

p-value 

BMI 

    0 MONTHS 34.21  0.58 35.20  0.72 p<0.292 

    3 MONTHS 34.11  0.60 35.12  0.73 p<0.291 

    6 MONTHS 34.19  0.59 35.06  0.73 p<0.359 

    9 MONTHS 34.07  0.59 35.08  0.71 p<0.282 

    12 MONTHS 33.90  0.58 35.12  0.70 p<0.183 

    24 MONTHS 34.43  0.61 34.82  0.65 p<0.662 

      p-value p<0.226 p<0.566  

Weight (lb) 

    0 MONTHS 211.00  4.08 220.68  4.89 p<0.133 

    3 MONTHS 211.23  4.09 220.17  4.99 p<0.171 

    6 MONTHS 211.08  4.09 220.25  5.05 p<0.164 

    9 MONTHS 210.87  4.11 219.79  4.97 p<0.172 

    12 MONTHS 209.87  4.08 220.77  5.00 p<0.095 

    24 MONTHS 212.76  4.23 218.54  4.82 p<0.371 

      p-value p<0.253 p<0.372  

A1C (%) 

    0 MONTHS 6.71  0.12 7.52  0.16 p<0.001 

    3 MONTHS 6.65  0.11 7.39  0.15 p<0.001 

    6 MONTHS 6.71  0.12 7.28  0.14 p<0.002 

    9 MONTHS 6.70  0.12 7.27  0.13 p<0.002 

    12 MONTHS 6.62  0.11 7.34  0.13 p<0.001 

    24 MONTHS 6.84  0.13 7.36  0.14 p<0.006 

      p-value p<0.225 p<0.115  

Systolic BP (mm Hg) 

    0 MONTHS 129.28  1.64 136.75  1.79 p<0.002 

    3 MONTHS 131.62  1.53 134.63  1.55 p<0.167 

    6 MONTHS 131.54  1.63 135.00  1.65 p<0.138 

    9 MONTHS 131.89  1.53 135.37  1.57 p<0.115 

    12 MONTHS 129.34  1.57 135.72  1.66 p<0.006 

    24 MONTHS 130.02  1.45 136.35  1.52 p<0.003 

      p-value p<0.311 p<0.773  

Diastolic BP (mm Hg) 

    0 MONTHS 75.31  0.90 76.92  0.84 p<0.191 

    3 MONTHS 76.49  1.00 76.98  0.93 p<0.716 

    6 MONTHS 76.41  1.00 75.64  0.97 p<0.583 

    9 MONTHS 77.71  0.99 76.06  0.85 p<0.206 

    12 MONTHS 76.18  0.82 76.00  0.86 p<0.881 

    24 MONTHS 75.59  0.94 75.86  0.92 p<0.839 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

p values marked with bold reflects significance compared to no-insulin treated group 

(Column p value shows overall repeated measures of ANOVA) 

 

Table 11. Outcomes measures total cholesterol, LDL, HDL, and Triglycerides for patients 

with type 2 diabetes classified based on insulin or non-insulin treatment. 

 

Characteristics No Insulin 

N = 117 

Insulin 

N= 126 

p-value 

Total Cholesterol (mg/dl) 

    0 MONTHS 166.82  3.27 171.57  3.55 p<0.328 

    12 MONTHS 170.07  3.15 166.3.4  3.44 p<0.464 

    24 MONTHS 170.70  3.02 165.48  3.43 p<0.257 

p-value p<0.338 p<0.053  

LDL (mg/dl)  

    0 MONTHS 91.43  2.82 93.69  2.91 p<0.578 

    12 MONTHS 93.54  2.86 89.08  2.77 p<0.264 

    24 MONTHS 92.71  2.78 86.35  2.86$ p<0.113 

p-value p<0.384 p<0.015  

HDL (mg/dl) 

    0 MONTHS 48.92  1.37 48.15  1.23 p<0.674 

    12 MONTHS 49.31  1.37 49.34  1.42 p<0.989 

    24 MONTHS 49.64  1.40 48.84  1.30 p<0.676 

p-value p<0.569 p<0.298  

Triglyceride (mg/dl) 

    0 MONTHS 131.03  6.21 158.85  10.93 p<0.031 

    12 MONTHS 134.00  6.92 150.44  8.41 p<0.136 

    24 MONTHS 139.62  6.94 162.05  11.41 p<0.100 

p-value p<0.327 p<0.272  
 

Values are expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

p values marked with bold reflects significance compared to no insulin participants.  
$Reflects significance taken at the 95% Confidence Interval compared to 0 Months.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

 

 

 

      p-value p<0.163 p<0.579  
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Table 12. Outcomes measures BMI and weight for patients with type 2 diabetes classified 

based on A1C levels. 

Characteristics A1C ≤7 A1C 7 to 9 A1C ≥9 p-value 

BMI – All participants 

    0 MONTHS 34.32  0.59  35.21  1.02  35.66  1.14 p<0.513 

    3 MONTHS 34.19  0.61  35.31  1.05  35.48  1.10  p<0.478 

    6 MONTHS 34.32  0.61  35.07  0.99  35.34  1.11  p<0.669 

    9 MONTHS 34.27  0.60  34.95  1.00  35.40  1.10  p<0.644 

    12 MONTHS 34.18  0.59  34.75  0.97  35.62  1.13  p<0.525 

    24 MONTHS 34.18  0.56  35.13  1.01  35.72  1.07 p<0.397 

p-value p<0.854 p<0.394 p<0.690  

 N = 152 N= 53 N= 38  

BMI – EA participants 

    0 MONTHS 34.38  0.78 35.04  1.31  34.66  1.23 p<0.903 

    3 MONTHS 34.38  0.80 34.84  1.25 34.44  1.21 p<0.954 

    6 MONTHS 34.35  0.81 34.67  1.22 34.24  1.24 p<0.969 

    9 MONTHS 34.42  0.81 34.42  1.20 34.30  1.23 p<0.997 

    12 MONTHS 34.36  0.79 34.35  1.14 34.48  1.22 p<0.997 

    24 MONTHS 34.20  0.74 34.93  1.21 34.53  1.17 p<0.870 

p-value p<0.876 p<0.364 p<0.750  

 N = 91 N= 33 N= 27  

BMI – AA participants 

    0 MONTHS 34.69  0.93 36.03  1.64 38.11  2.48 p<0.325 

    3 MONTHS 34.38  1.02 36.68  1.92 38.05  2.27 p<0.256 

    6 MONTHS 34.89  1.00 36.27  1.73 38.05  2.18 p<0.396 

    9 MONTHS 34.64  0.96 36.37  1.78 38.09  2.19 p<0.300 

    12 MONTHS 34.52  0.91 36.05  1.75 38.43  2.42 p<0.229 

    24 MONTHS 34.68  0.89 36.03  1.85 38.63  2.18 p<0.222 

p-value p<0.673 p<0.533 p<0.731  

 N = 54 N= 19 N= 11  

BMI – Male participants 

    0 MONTHS 33.83  1.04  33.22  1.41 33.11  1.16 p<0.892 

    3 MONTHS 33.80  1.07 33.40  1.48 32.97  1.04 p<0.896 

    6 MONTHS 34.03  1.05 33.36  1.46 33.06  1.10 p<0.844 

    9 MONTHS 34.20  1.07 33.12  1.42 33.14  1.06 p<0.757 

    12 MONTHS 34.20  1.05 33.40  1.44 33.26  1.08 p<0.829 

    24 MONTHS 34.23  1.04 33.54  1.39 32.99  0.87 p<0.759 

p-value p<0.260 p<0.637 p<0.932  

 N = 43 N= 22 N= 18  

BMI – Female participants 

    0 MONTHS 34.51  0.72 36.63  1.38 37.96  1.77 p<0.104 

    3 MONTHS 34.34  0.74 36.67  1.43 37.75  1.75 p<0.106 

    6 MONTHS 34.44  0.75 36.28  1.32 37.40  1.76 p<0.201 
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    9 MONTHS 34.30  0.73 36.24  1.35 37.43  1.76 p<0.158 

    12 MONTHS 34.18  0.71 35.70  1.30 37.75  1.82 p<0.120 

    24 MONTHS 34.16  0.66 36.26  1.41 38.17  1.73 p<0.045 

p-value p<0.676 p<0.306 p<0.465  

 N = 109 N= 31 N= 20  

BMI –Single/Unmarried 

    0 MONTHS 35.67  0.89 38.06  1.68 37.02  2.39 p<0.435 

    3 MONTHS 35.45  0.94 39.12  1.90 36.59  2.25 p<0.198 

    6 MONTHS 35.75  0.91 38.48  1.71 36.52  2.15 p<0.370 

    9 MONTHS 35.69  0.88 38.62  1.82 36.37  2.23 p<0.317 

    12 MONTHS 35.72  0.89 38.17  1.60 36.60  2.31 p<0.433 

    24 MONTHS 35.71  0.88 39.09  1.84 37.03  2.00 p<0.201 

p-value p<0.850 p<0.044 p<0.635  

 N=53 N=17 N=13  

BMI – Married 

    0 MONTHS 33.59  0.77 33.86  1.22 34.95  1.23 p<0.713 

    3 MONTHS 33.51  0.79 33.51  1.17 34.91  1.22 p<0.687 

    6 MONTHS 33.56  0.80 33.46  1.14 34.73  1.28 p<0.762 

    9 MONTHS 33.51  0.79 33.21  1.09 34.90  1.22 p<0.644 

    12 MONTHS 33.36  0.75 33.13  1.13 35.11  1.26 p<0.503 

    24 MONTHS 33.36  0.70 33.26  1.10 35.03  1.27 p<0.518 

     p-value p<0.782 p<0.362 p<0.839  

 N=99 N=36 N=25  

BMI – No-insulin treated 

    0 MONTHS 33.86  0.68 34.75  1.16 37.23  2.50 p<0.360 

    3 MONTHS 33.72  0.70 35.03  1.20 36.50  2.67 p<0.436 

    6 MONTHS 33.93  0.70 34.45  1.03 36.81  2.95 p<0.512 

    9 MONTHS 33.88  0.70 34.04  1.06 36.70  3.12 p<0.538 

    12 MONTHS 33.75  0.67 33.48  1.18 36.93  2.95 p<0.419 

    24 MONTHS 34.26  0.71 34.43  1.15 36.57  3.27 p<0.674 

           p-value p<0.253 p<0.126 p<0.947  

 N = 90 N= 20 N= 7  

BMI –Insulin treated 

    0 MONTHS 34.98  1.06 35.49  1.49 35.30  1.29 p<0.955 

    3 MONTHS 34.86  1.10 35.48  1.54 35.25  1.23 p<0.936 

    6 MONTHS 34.89  1.11 35.45  1.48 35.01  1.20 p<0.951 

    9 MONTHS 34.85  1.08 35.50  1.47 35.11  1.17 p<0.932 

    12 MONTHS 34.80  1.05 35.51  1.38 35.33  1.24 p<0.904 

    24 MONTHS 34.07  0.90 35.56  1.48 35.52  1.12 p<0.524 

           p-value p<0.316 p<0.993 p<0.630  

 N = 62 N= 33 N= 31  

Weight (lb) – All participants 

    0 MONTHS 211.62  4.02  221.95  7.57 225.35  7.16  p<0.200 

    3 MONTHS 211.49  4.05  222.44  7.85  224.17  7.06  p<0.220 
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    6 MONTHS 211.73  4.14  221.84  7.74  223.89  7.03  p<0.267 

    9 MONTHS 211.75  4.12  220.31  7.58 223.76  6.99  p<0.316 

    12 MONTHS 211.19  4.11  220.03  7.58 226.54  7.09 p<0.192 

    24 MONTHS 211.44  4.07 221.60  7.58  224.88  6.74 p<0.214 

p-value p<0.944 p<0.825 p<0.459  

 N = 152 N= 53 N= 38  

Weight (lb) – EA participants 

    0 MONTHS 216.06  5.36 224.40  9.48 224.79  8.12 p<0.598 

    3 MONTHS 216.47  5.38 224.62  9.73 223.21  8.07 p<0.671 

    6 MONTHS 216.25  5.54 223.71  9.54 222.82  8.19 p<0.712 

    9 MONTHS 217.18  5.56 221.98  9.17 222.44  8.10 p<0.841 

    12 MONTHS 216.79  5.61 221.86  9.04 225.15  8.13 p<0.723 

    24 MONTHS 216.09  5.51  224.68  9.15 224.61  7.63  p<0.597 

p-value p<0.867 p<0.455 p<0.606  

 N = 91 N= 33 N= 27  

Weight (lb) – AA participants 

    0 MONTHS 208.97  6.14 221.83  12.84 226.72  15.27 p<0.403 

    3 MONTHS 208.36  6.34 222.93  13.55 226.52  14.87 p<0.375 

    6 MONTHS 209.89  6.39 222.79  13.52 226.51  14.27 p<0.450 

    9 MONTHS 208.45  6.24 222.16  13.37 226.98  14.31 p<0.375 

    12 MONTHS 207.66  6.05 221.33  13.76 229.96  14.84 p<0.292 

    24 MONTHS 209.25  6.18 220.49  13.57 225.55  14.47 p<0.489 

p-value p<0.660 p<0.662 p<0.364  

 N = 54 N= 19 N= 11  

Weight (lb) – Male participants 

    0 MONTHS 235.84  8.08  236.58  13.63  231.57  9.64 p<0.950 

    3 MONTHS 236.14  8.02 237.81  14.16 230.22  9.10 p<0.898 

    6 MONTHS 237.43  8.16 237.53  14.09 230.77  8.77 p<0.898 

    9 MONTHS 238.75  8.26 235.78  13.61 231.32  8.62 p<0.885 

    12 MONTHS 239.33  8.29 237.55  13.66 233.81  8.89 p<0.936 

    24 MONTHS 239.33  8.44 237.89  13.31 231.67  7.85 p<0.876 

p-value p<0.146 p<0.692 p<0.695  

 N = 43 N= 22 N= 18  

Weight (lb) – Female participants 

    0 MONTHS 202.07  4.29 211.56  8.29 219.75  10.55 p<0.213 

    3 MONTHS 201.77  4.36 211.53  8.56 218.72  10.70 p<0.241 

    6 MONTHS 201.60  4.45 210.71  8.30 217.69  10.81 p<0.287 

    9 MONTHS 201.10  4.36 209.33  8.27 216.95  10.77 p<0.303 

    12 MONTHS 200.09  4.29 207.60  8.07 220.01  10.85 p<0.177 

    24 MONTHS 200.44  4.18 210.04  8.45 218.80  10.70 p<0.186 

p-value p<0.554 p<0.396 p<0.585  

 N = 109 N= 31 N= 20  

Weight (lb) – Single/Unmarried 

    0 MONTHS 214.60  6.02 226.48  9.97 221.06  13.26 p<0.604 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

(p value shows overall repeated measures of ANOVA of all outcomes) 

 

 

 

 

 

 

    3 MONTHS 214.58  5.99 229.25  10.48 218.22  12.33 p<0.486 

    6 MONTHS 215.11  6.11 228.62  10.25 217.61  11.41 p<0.540 

    9 MONTHS 214.75  6.00 228.21  10.01 216.64  11.84 p<0.533 

    12 MONTHS 215.08  6.25 226.94  9.33 219.82  12.03 p<0.620 

    24 MONTHS 215.59  6.35 230.79  9.91 221.73  11.05 p<0.464 

p-value p<0.884 p<0.110 p<0.472  

 N=53 N=17 N=13  

Weight (lb) –Married 

    0 MONTHS 210.03  5.27 219.81  10.17 227.58  8.59 p<0.281 

    3 MONTHS 209.84  5.34 219.22  10.49 227.26  8.73 p<0.306 

    6 MONTHS 209.93  5.46 218.64  10.37 227.15  8.98 p<0.332 

    9 MONTHS 210.14  5.47 216.58  10.14 227.46  8.75 p<0.352 

    12 MONTHS 209.11  5.37 216.77  10.29 230.04  8.88 p<0.216 

    24 MONTHS 209.22  5.26 217.26  10.13 226.52  8.63 p<0.316 

    p-value p<0.859 p<0.411 p<0.458  

 N=99 N=36 N=25  

Weight (lb) – No-insulin treated 

    0 MONTHS 207.48  4.75 217.53  8.36 237.50  16.56 p<0.171 

    3 MONTHS 208.07  4.79 217.38  8.28 234.27  16.46 p<0.255 

    6 MONTHS 208.26  4.84 215.40  7.66 235.10  16.86 p<0.272 

    9 MONTHS 208.49  4.85 212.44  7.75 237.02  17.46 p<0.261 

    12 MONTHS 207.62  4.80 209.89  7.83 238.69  16.58 p<0.201 

    24 MONTHS 210.43  5.00 214.88  7.80 236.74  18.87 p<0.336 

           p-value p<0.224 p<0.184 p<0.783  

Weight (lb) – Insulin treated 

    0 MONTHS 217.63  7.01 224.62  11.12 222.61  7.98 p<0.821 

    3 MONTHS 216.47  7.08 225.50  11.63 221.89  7.89 p<0.744 

    6 MONTHS 216.78  7.31 225.75  11.57 221.35  7.79 p<0.761 

    9 MONTHS 216.48  7.26  225.08  11.24 220.76  7.65 p<0.772 

    12 MONTHS 216.37  7.29 226.18  11.17 223.80  7.89 p<0.681 

    24 MONTHS 212.92  6.90 225.67  11.25 222.20  7.17 p<0.504 

           p-value p<0.281 p<0.821 p<0.586  
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Table 13. Outcomes measures A1C for patients with type 2 diabetes classified based on A1C 

levels. 

Characteristics A1C ≤7 A1C 7 to 9 A1C ≥9 p-value 

A1C (%) – All participants 

    0 MONTHS 6.15  0.04 7.76  0.06* 10.18  0.16* p<0.001 

    3 MONTHS 6.20  0.04 7.68  0.11* 9.44  0.29* p<0.001 

    6 MONTHS 6.29  0.06$ 7.55  0.13* 9.12  0.28*$ p<0.001 

    9 MONTHS 6.29  0.06$ 7.62  0.14* 8.95  0.27*$ p<0.001 

    12 MONTHS 6.30  0.06$  7.74  0.16*  8.71  0.28*$ p<0.001 

    24 MONTHS 6.46  0.08$  7.70  0.15*  8.85  0.29*$  p<0.001 

p-value p<0.001 p<0.606 p<0.001  

 N = 152 N= 53 N= 38  

A1C (%) – EA participants 

    0 MONTHS 6.10  0.06 7.73  0.08* 9.97   0.17* p<0.001 

    3 MONTHS 6.17  0.06 7.63  0.12* 8.96  0.29* p<0.001 

    6 MONTHS 6.28  0.09 7.50  0.14* 8.66  0.29*$ p<0.001 

    9 MONTHS 6.29  0.08 7.56  0.20* 8.58  0.30*$ p<0.001 

    12 MONTHS 6.31  0.09 7.85  0.22* 8.52  0.31*$  p<0.001 

    24 MONTHS 6.42  0.11 7.70  0.19* 8.55  0.36*$ p<0.001 

p-value p<0.005 p<0.464 p<0.001  

 N = 91 N= 33 N= 27  

A1C (%) – AA participants 

    0 MONTHS 6.21  0.06 7.83  0.11* 10.68  0.34* p<0.001 

    3 MONTHS 6.25  0.06 7.76  0.22* 10.63  0.56* p<0.001 

    6 MONTHS 6.31  0.06 7.65  0.25* 10.25  0.52* p<0.001 

    9 MONTHS 6.31  0.07 7.75  0.21* 9.85  0.52* p<0.001 

    12 MONTHS 6.30  0.08 7.63  0.22* 9.18  0.57* p<0.001 

    24 MONTHS 6.55  0.15 7.74  0.25* 9.59  0.44* p<0.001 

p-value p<0.026 p<0.866 p<0.111  

 N = 54 N= 19 N= 11  

A1C (%) – Male participants 

    0 MONTHS 6.17  0.09 7.77  0.11* 10.03  0.24* p<0.001 

    3 MONTHS 6.30  0.10 7.60  0.16* 8.42  0.32*$ p<0.001 

    6 MONTHS 6.41  0.15 7.64  0.22* 8.26  0.33*$ p<0.001 

    9 MONTHS 6.46  0.12 7.66  0.21* 8.56  0.41* p<0.001 

    12 MONTHS 6.51  0.12$ 7.73  0.21* 8.50  0.8* p<0.001 

    24 MONTHS 6.79  0.18$ 7.71  0.24* 8.45  0.44* p<0.001 

           p-value p<0.002 p<0.905 p<0.001  

 N = 43 N= 22 N= 18  

A1C (%) – Female participants 

    0 MONTHS 6.14  0.05  7.75  0.08* 10.31  0.23* p<0.001 

    3 MONTHS 6.17  0.05 7.73  0.15* 10.36  0.35* p<0.001 

    6 MONTHS 6.24  0.06 7.49  0.15* 9.90  0.36* p<0.001 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

    9 MONTHS 6.23  0.06 7.59  0.20* 9.30  0.36* p<0.001 

    12 MONTHS 6.22  0.07 7.75  0.23* 8.91  0.40*$ p<0.001 

    24 MONTHS 6.33  0.09 7.70  0.19* 9.21  0.38* p<0.001 

           p-value p<0.047 p<0.605 p<0.002  

 N = 109 N= 31 N= 20  

A1C (%) – Single/Unmarried 

    0 MONTHS 6.14  0.07 7.77  0.11* 10.56  0.29* p<0.001 

    3 MONTHS 6.15  0.07 7.91  0.25* 9.78  0.57* p<0.001 

    6 MONTHS 6.30  0.10 7.64  0.25* 9.63  0.47* p<0.001 

    9 MONTHS 6.22  0.08 7.90  0.32* 9.15  0.49* p<0.001 

    12 MONTHS 6.26  0.10 8.22  0.36* 8.61  0.48*$ p<0.001 

    24 MONTHS 6.56  0.17 7.88  0.27* 9.26  0.54* p<0.001 

p-value p<0.007 p<0.481 p<0.019  

 N=53 N=17 N=13  

A1C (%) –Married 

    0 MONTHS 6.15  0.06 7.75  0.08* 9.98  0.19* p<0.001 

    3 MONTHS 6.23  0.06 7.57  0.11* 9.26  0.32* p<0.001 

    6 MONTHS 6.28  0.07 7.51  0.14* 8.86  0.34*$ p<0.001 

    9 MONTHS 6.33  0.07$ 7.49  0.15* 8.84  0.33* p<0.001 

    12 MONTHS 6.33  0.08$ 7.52  0.16* 8.77  0.34*$ p<0.001 

    24 MONTHS 6.41  0.09$ 7.62  0.18* 8.64  0.34*$ p<0.001 

p-value p<0.012 p<0.465 p<0.002  

 N=99 N=36 N=25  

A1C (%) – No-insulin treated 

    0 MONTHS 6.18  0.05 7.72  0.12* 10.64  0.49* p<0.001 

    3 MONTHS 6.22  0.06 7.67  0.13* 9.26  0.95* p<0.001 

    6 MONTHS 6.32  0.07 7.58  0.23* 9.20  1.05* p<0.001 

    9 MONTHS 6.31  0.08 7.59  0.25* 9.20  1.05* p<0.001 

    12 MONTHS 6.29  0.07 7.35  0.26* 8.81  1.09* p<0.001 

    24 MONTHS 6.51  0.12$ 7.62  0.29* 8.82  0.89* p<0.001 

           p-value p<0.006 p<0.620 p<0.234  

 N=90 N=20 N=7  

A1C (%) –Insulin treated 

    0 MONTHS 6.10  0.07 7.78  0.07* 10.07  0.17* p<0.001 

    3 MONTHS 6.18  0.07 7.68  0.16* 9.48  0.29* p<0.001 

    6 MONTHS 6.24  0.09 7.53  0.15* 9.10  0.26*$ p<0.001 

    9 MONTHS 6.26  0.08 7.64  0.18* 8.89  0.25*$ p<0.001 

    12 MONTHS 6.32  0.10 7.98  0.20* 8.69  0.25*$ p<0.001 

    24 MONTHS 6.40  0.11 7.76  0.16* 8.85  0.30*$ p<0.001 

           p-value p<0.021 p<0.143 p<0.001  

 N=62 N=33 N=31  
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*Reflects significance taken at the 95% Confidence Interval compared to A1C ≤7 participants.  
$Reflects significance compared to 0 Months by repeated measure of ANOVA. 

(p value shows overall repeated measures of ANOVA of all outcomes) 

 

 

Table 14. Outcomes measures BP for patients with type 2 diabetes classified based on A1C 

levels. 

Characteristics A1C ≤7 A1C 7 to 9 A1C ≥9 p-value 

Systolic BP (mm Hg) – All participants 

    0 MONTHS 130.05  1.31  134.96  2.44  143.08  4.54*  p<0.001 

    3 MONTHS 131.71  1.30  135.55  2.45  135.76  3.12  p<0.220 

    6 MONTHS 131.55  1.43  136.60  2.36 135.89  3.39  p<0.139 

    9 MONTHS 133.13  1.37  134.32  2.69  135.08  2.44  p<0.786 

    12 MONTHS 129.80  1.38  136.81  2.56*  138.26  3.16*  p<0.006 

    24 MONTHS 132.01  1.27  133.66  2.47  137.97  2.97  p<0.140 

p-value p<0.137 p<0.736 p<0.138  

 N = 152 N= 53 N= 38  

Systolic BP (mm Hg) – EA participants 

    0 MONTHS 128.44  1.68 133.55  3.19 142.52  5.10* p<0.003 

    3 MONTHS 130.24  1.70 136.03  3.10 136.74  4.03 p<0.113 

    6 MONTHS 129.22  1.65 136.88  2.92 136.56  4.26 p<0.035 

    9 MONTHS 131.23  1.65 133.58  3.17 134.78  2.84 p<0.539 

    12 MONTHS 127.69  1.68 136.09  3.36* 138.04  3.79* p<0.007 

    24 MONTHS 131.46  1.67 133.58  2.79 137.89  3.24 p<0.190 

p-value p<0.175 p<0.735 p<0.366  

 N = 91 N= 33 N= 27  

Systolic BP (mm Hg) – AA participants 

    0 MONTHS 133.41  2.26 137.37  4.00 144.45  9.90 p<0.219 

    3 MONTHS 134.85  2.14 135.21  4.28 133.36  4.45 p<0.953 

    6 MONTHS 136.94  2.71 136.68  4.28 134.27  5.52 p<0.917 

    9 MONTHS 137.17  2.50 135.84  5.21 135.82  4.95 p<0.955 

    12 MONTHS 133.76  2.53 139.05  4.07 138.82  6.00 p<0.472 

    24 MONTHS 133.59  2.08 134.11  4.98 138.18  6.79 p<0.741 

 p-value p<0.412 p<0.895 p<0.551  

 N = 54 N= 19 N= 11  

Systolic BP (mm Hg) – Male participants 

    0 MONTHS 131.07  2.31 134.41  3.52 149.83  6.58* p<0.003 

    3 MONTHS 130.33  2.44 138.59  4.17 140.67  4.68 p<0.066 

    6 MONTHS 134.28  2.59 141.45  4.03 140.50  5.53 p<0.274 

    9 MONTHS 132.93  2.06 135.86  3.49 137.17  3.68 p<0.536 

    12 MONTHS 130.67  2.45 140.05  4.02 137.39  4.74 p<0.105 

    24 MONTHS 134.42  2.02 133.36  2.91 137.33  4.73 p<0.692 

p-value p<0.381 p<0.165 p<0.038  
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 N = 43 N= 22 N= 18  

Systolic BP (mm Hg) – Female participants 

    0 MONTHS 129.64  1.59 135.35  3.38 137.00  6.12 p<0.131 

    3 MONTHS 132.26  1.54 133.39  2.95 131.35  4.03 p<0.904 

    6 MONTHS 130.48  1.71 133.16  2.75 131.75  3.98 p<0.740 

    9 MONTHS 133.20  1.73 133.23  3.91 133.20  3.27 p<1.000 

    12 MONTHS 129.45  1.67 134.52  3.32 139.05  4.33 p<0.056 

    24 MONTHS 131.06  1.58 133.87  3.72 138.55  3.83 p<0.190 

p-value p<0.145 p<0.979 p<0.316  

 N = 109 N= 31 N= 20  

Systolic BP (mm Hg) – Single/Unmarried 

    0 MONTHS 132.21  2.23 139.82  4.81 147.08  8.31* p<0.039 

    3 MONTHS 132.04  2.28 142.41  3.51 136.62  5.57 p<0.085 

    6 MONTHS 131.96  2.28 138.24  3.23 135.15  4.41 p<0.350 

    9 MONTHS 136.94  2.52 136.71  5.60 136.15  3.51 p<0.991 

    12 MONTHS 131.79  2.70 141.76  4.10 143.85  4.70 p<0.043 

    24 MONTHS 134.83  2.21 141.06  5.26 142.08  2.94 p<0.220 

p-value p<0.177 p<0.799 p<0.273  

 N=53 N=17 N=13  

Systolic BP (mm Hg) –Married 

    0 MONTHS 128.89  1.62 132.67  2.75 141.00  5.47* p<0.014 

    3 MONTHS 131.54  1.59 132.31  3.08 135.32  3.83 p<0.611 

    6 MONTHS 131.33  1.83 135.83  3.15 136.28  4.67 p<0.328 

    9 MONTHS 131.08  1.58 133.19  2.99 134.52  3.27 p<0.578 

    12 MONTHS 128.73  1.55 134.47  3.20 135.36  4.08 p<0.092 

    24 MONTHS 130.49  1.53 130.17  2.50 135.84  4.23 p<0.308 

p-value p<0.349 p<0.434 p<0.564  

 N=99 N=36 N=25  

Systolic BP (mm Hg) – No-insulin treated 

    0 MONTHS 128.64  1.83 130.10  2.79 135.14  12.46 p<0.636 

    3 MONTHS 131.53  1.74 130.95  3.21 134.57  9.18 p<0.881 

    6 MONTHS 130.83  1.94 132.25  3.06 138.57  6.81 p<0.529 

    9 MONTHS 131.74  1.76 132.15  3.75 133.00  5.99 p<0.979 

    12 MONTHS 127.68  1.77 134.35  3.55 136.43  7.71 p<0.148 

    24 MONTHS 130.84  1.70 124.40  2.23 135.43  7.47 p<0.160 

           p-value p<0.134 p<0.093 p<0.979  

 N=90 N=20 N=7  

Systolic BP (mm Hg) – Insulin treated 

    0 MONTHS 132.08  1.80 137.91  3.47 144.87  4.86* p<0.013 

    3 MONTHS 131.97  1.97 138.33  3.36 136.03  3.30 p<0.206 

    6 MONTHS 132.60  2.09 139.24  3.26 135.29  3.89 p<0.250 

    9 MONTHS 135.13  2.15 135.64  3.70 135.55  2.71 p<0.989 

    12 MONTHS 132.87  2.16 138.30  3.52 138.68  3.52 p<0.238 

    24 MONTHS 133.69  1.88 139.27  3.39 138.55  3.28 p<0.226 
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           p-value p<0.680 p<0.880 p<0.098  

 N=62 N=33 N=31  

Diastolic BP (mm Hg) – All participants 

    0 MONTHS 75.58  0.82  75.68  1.13 79.05  1.45 p<0.126 

    3 MONTHS 76.79  0.89 76.26  1.28 77.24  1.79 p<0.908 

    6 MONTHS 75.53  0.88 77.34  1.47 76.11  1.81  p<0.578 

    9 MONTHS 77.07  0.83 76.06  1.46  77.08  1.51  p<0.814 

    12 MONTHS 75.82  0.75  76.06  1.28  77.18  1.54  p<0.722 

    24 MONTHS 75.64  0.84  75.83  1.45 75.92  1.49 p<0.986 

p-value p<0.280 p<0.846 p<0.499  

 N = 152 N= 53 N= 38  

Diastolic BP (mm Hg) – EA participants 

    0 MONTHS 74.21  1.03 75.58  1.53 77.67  1.71 p<0.241 

    3 MONTHS 76.35  1.20 76.73  1.60 76.78  2.14 p<0.976 

    6 MONTHS 73.52  0.98 77.15  2.02 75.15  2.28 p<0.218 

    9 MONTHS 75.24  0.97 76.06  1.79 76.67 1.81 p<0.764 

    12 MONTHS 74.26  0.90 76.45  1.63 76.81  1.67 p<0.271 

    24 MONTHS 74.53  1.08 76.55  1.93 74.15  1.71 p<0.571 

p-value p<0.167 p<0.960 p<0.558  

 N = 91 N= 33 N= 27  

Diastolic BP (mm Hg) – AA participants 

    0 MONTHS 77.39  1.42 75.42  1.71 82.45  2.58 p<0.157 

    3 MONTHS 78.24  1.44 74.95  2.21 78.36  3.42 p<0.483 

    6 MONTHS 79.59  1.66 77.53  2.21 78.45  2.84 p<0.782 

    9 MONTHS 80.56  1.58 75.42  2.61 78.09  2.84 p<0.230 

    12 MONTHS 78.17  1.38 75.26  2.23 78.09  3.48 p<0.558 

    24 MONTHS 77.89  1.42 74.79  2.33 80.27  2.68 p<0.331 

p-value p<0.222 p<0.763 p<0.618  

 N = 54 N= 19 N= 11  

Diastolic BP (mm Hg) – Male participants 

    0 MONTHS 76.40  1.45 76.55  1.64 79.17  1.87 p<0.507 

    3 MONTHS 77.84  1.63 79.09  2.28 79.33  2.64 p<0.846 

    6 MONTHS 75.05  1.59 81.91  2.43 76.89  3.06 p<0.072 

    9 MONTHS 77.23  1.24 79.95  2.27 76.61  2.50 p<0.453 

    12 MONTHS 75.84  1.15 78.14  1.77 77.44  2.42 p<0.544 

    24 MONTHS 77.42  1.53 79.00  2.29 76.39  2.32 p<0.711 

p-value p<0.505 p<0.177 p<0.774  

 N = 43 N= 22 N= 18  

Diastolic BP (mm Hg) – Female participants 

    0 MONTHS 75.26  0.99 75.06  1.56 78.95  2.23 p<0.297 

    3 MONTHS 76.38  1.06 74.26  1.39 75.35  2.42 p<0.598 

    6 MONTHS 75.72  1.06 74.10  1.63 75.40  2.13 p<0.752 

    9 MONTHS 77.01  1.06 73.29  1.77 77.50  1.83 p<0.195 

    12 MONTHS 75.82  0.95 74.58  1.77 76.95  2.00 p<0.688 
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Values 

are 

expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

*Reflects significance taken at the 95% Confidence Interval compared to A1C ≤7 participants.  

(p value shows overall repeated measures of ANOVA of all outcomes) 

 

    24 MONTHS 74.94  1.01 73.58  1.80 75.50  1.98 p<0.759 

p-value p<0.342 p<0.921 p<0.513  

 N = 109 N= 31 N= 20  

Diastolic BP (mm Hg) – Single/Unmarried 

    0 MONTHS 76.34  1.54 76.76  2.05 80.31  2.50 p<0.466 

    3 MONTHS 76.75  1.53 75.47  1.48 78.15  3.46 p<0.788 

    6 MONTHS 76.83  1.58 74.18  2.15 78.69  2.73 p<0.507 

    9 MONTHS 79.38  1.59 75.47  2.53 77.00  2.68 p<0.414 

    12 MONTHS 76.74  1.37 76.74  1.37 76.24  2.70 p<0.859 

    24 MONTHS 76.64  1.55 75.29  2.69 78.23  2.16 p<0.761 

p-value p<0.328 p<0.938 p<0.924  

 N=53 N=17 N=13  

Diastolic BP (mm Hg) –Married 

    0 MONTHS 75.17  0.95 75.17  1.37 78.40  1.81 p<0.272 

    3 MONTHS 76.81  1.10 76.64  1.76 76.76  2.09 p<0.997 

    6 MONTHS 74.83  1.05 78.83  1.88 74.76  2.35 p<0.152 

    9 MONTHS 75.84  0.94 76.33  1.81 77.12  1.86 p<0.833 

    12 MONTHS 75.33  0.89 75.97  1.42 76.64  1.85 p<0.785 

    24 MONTHS 75.11  1.00 76.08  1.75 74.72  1.96 p<0.845 

p-value p<0.454 p<0.266 p<0.469  

 N=99 N=36 N=25  

Diastolic BP (mm Hg) – No-insulin treated 

    0 MONTHS 75.00  1.07 74.85  1.65 80.57  3.90 p<0.343 

    3 MONTHS 76.19  1.18 75.40  1.72 83.43  4.81 p<0.207 

    6 MONTHS 75.23  1.16 78.05  1.72 86.86  3.80 p<0.016 

    9 MONTHS 77.00  1.14 78.30  2.15 85.14  4.38 p<0.150 

    12 MONTHS 75.37  0.94 78.05  1.69 81.29  4.24 p<0.139 

    24 MONTHS 75.26  1.07 74.65  2.04 82.57  4.37 p<0.166 

           p-value p<0.426 p<0.190 p<0.660  

 N=90 N=20 N=7  

Diastolic BP (mm Hg) –Insulin treated 

    0 MONTHS 76.42  1.27 76.18  1.53 78.71  1.57 p<0.474 

    3 MONTHS 77.66  1.36 76.79  1.78 75.84  1.86 p<0.727 

    6 MONTHS 75.95  1.35  76.91  2.14 73.68  1.80 p<0.477 

    9 MONTHS 77.18  1.20 74.70  1.94 75.26  1.41 p<0.423 

    12 MONTHS 76.48  1.25 74.85  1.77 76.26  1.61 p<0.727 

    24 MONTHS 76.21  1.37 76.55  1.99 74.42  1.45 p<0.668 

           p-value p<0.801 p<0.658 p<0.109  

 N=62 N=33 N=31  
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Table 15. Outcomes measures total cholesterol, and Triglycerides for patients with type 2 

diabetes classified based on A1C levels. 

Characteristics A1C ≤7 A1C 7 to 9 A1C ≥9 p-value 

Total Cholesterol (mg/dl) – All participants 

    0 MONTHS 167.82  2.87  164.02  4.79 182.50  7.77 p<0.051 

    12 MONTHS 166.56  2.88  163.83  4.25 181.39  7.25 p<0.048 

    24 MONTHS 167.93  2.82 162.55  5.01 175.84  6.22 p<0.218 

    p-value p<0.818 p<0.921 p<0.459  

 N = 152 N= 53 N= 38  

Total Cholesterol (mg/dl) – EA participants 

    0 MONTHS 165.08  3.69 163.64  6.58 183.67  10.22 p<0.079 

    12 MONTHS 167.44  3.83 163.06  5.57 180.11  9.35 p<0.200 

    24 MONTHS 167.87  3.72 159.15  5.82 173.07  8.33 p<0.316 

    p-value p<0.655 p<0.600 p<0.344  

 N = 91 N= 33 N= 27  

Total Cholesterol (mg/dl) – AA participants 

    0 MONTHS 170.83  4.96 164.00  7.09 179.64  10.20 p<0.496 

    12 MONTHS 166.80  4.73 166.47  6.88 184.55  10.64 p<0.271 

    24 MONTHS 169.11  4.69 166.84  9.65 182.64  6.74 p<0.452 

    p-value p<0.481 p<0.893 p<0.855  

 N = 54 N= 19 N= 11  

Total Cholesterol (mg/dl) – Male participants 

    0 MONTHS 152.63  4.73 157.68  7.59 181.94  12.74* p<0.028 

    12 MONTHS 154.07  4.73 159.32  4.88 177.50  12.62 p<0.067 

    24 MONTHS 155.91  4.88 154.86  5.38 167.94  10.37 p<0.344 

    p-value p<0.756 p<0.674 p<0.379  

 N = 43 N= 22 N= 18  

Total Cholesterol (mg/dl) – Female participants 

    0 MONTHS 173.69  3.38 168.52  6.14 183.00  9.61 p<0.378 

    12 MONTHS 171.49  3.45 167.03  6.39 184.90  8.07 p<0.208 

    24 MONTHS 172.67  3.34 168.00  7.59 182.95  7.14 p<0.348 

    p-value p<0.745 p<0.959 p<0.942  

 N = 109 N= 31 N= 20  

Total Cholesterol (mg/dl) – Single/Unmarried 

    0 MONTHS 167.85  5.02 168.88  8.34 191.08  16.08 p<0.171 

    12 MONTHS 168.89  4.73 166.24  8.24 192.23  14.24 p<0.108 

    24 MONTHS 169.09  5.33 167.24  8.79 185.92  10.78 p<0.328 

    p-value p<0.950 p<0.879 p<0.804  

 N=53 N=17 N=13  

Total Cholesterol (mg/dl) – Married 

    0 MONTHS 167.80  3.50 161.72  5.89 178.04  8.47 p<0.226 

    12 MONTHS 165.31  3.64 162.69  4.97 175.76  8.17 p<0.335 

    24 MONTHS 167.30  3.28 160.33  6.15 170.60  7.56 p<0.462 
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    p-value p<0.654 p<0.904 p<0.583  

 N=99 N=36 N=25  

Total Cholesterol (mg/dl) – No-insulin treated 

    0 MONTHS 168.71  3.71 160.85  7.70 159.57  16.43 p<0.576 

    12 MONTHS 169.54  3.72 167.45  5.93 184.29  14.89 p<0.511 

    24 MONTHS 172.47  3.61 161.25  5.82 175.00  10.01 p<0.361 

    p-value p<0.655 p<0.593 p<0.281  

 N=90 N=20 N=7  

Total Cholesterol (mg/dl) – Insulin treated 

    0 MONTHS 166.52  4.55 165.94  6.18 187.68  8.61* p<0.033 

    12 MONTHS 162.23  4.53 161.64  5.83 180.74  8.34 p<0.063 

    24 MONTHS 161.34  4.42 163.33  7.30 176.03  7.35 p<0.208 

    p-value p<0.336 p<0.644 p<0.173  

 N=62 N=33 N=31  

Triglyceride (mg/dl) – All participants 

    0 MONTHS 128.69  5.83 155.06  11.77 199.11  28.37* p<0.001 

    12 MONTHS 129.75  5.96 143.51  11.25 192.26  18.84* p<0.001 

    24 MONTHS 141.85  6.74$ 143.45  11.53 199.71  29.42* p<0.009 

    p-value p<0.004 p<0.436 p<0.892  

 N = 152 N= 53 N= 38  

Triglyceride (mg/dl) – EA participants 

    0 MONTHS 147.46  8.32  173.45  16.13 231.93  38.07* p<0.003 

    12 MONTHS 149.70  8.63 158.09  15.58 218.41  23.33* p<0.003 

    24 MONTHS 165.99  9.53$ 155.12  15.18 220.59  40.11 p<0.073 

    p-value p<0.008 p<0.335 p<0.832  

 N = 91 N= 33 N= 27  

Triglyceride (mg/dl) – AA participants 

    0 MONTHS 99.89  6.70 121.37  14.65 118.55  11.20 p<0.224 

    12 MONTHS 100.33  5.98 119.95  14.67 128.09  21.94 p<0.168 

    24 MONTHS 100.61  6.25 111.21  11.76 148.45  20.77* p<0.020 

    p-value p<0.986 p<0.709 p<0.303  

 N = 54 N= 19 N= 11  

Triglyceride (mg/dl) – Male participants 

    0 MONTHS 158.42  13.66 152.50  18.32 253.67  56.20* p<0.030 

    12 MONTHS 161.30  13.86 168.82  21.50 224.56  31.41 p<0.093 

    24 MONTHS 180.14  16.11 145.59  16.81 255.83  58.74 p<0.054 

    p-value p<0.092 p<0.374 p<0.690  

 N = 43 N= 22 N= 18  

Triglyceride (mg/dl) – Female participants 

    0 MONTHS 116.96  5.75 156.87  15.61* 150.00  12.90 p<0.004 

    12 MONTHS 117.30  5.89 125.55  10.93 163.20  20.61* p<0.018 

    24 MONTHS 126.74  6.43 141.94  15.93 149.20  11.90 p<0.301 

    p-value p<0.048 p<0.052 p<0.491  

 N = 109 N= 31 N= 20  

Triglyceride (mg/dl) – Single/Unmarried 
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Values are expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

*Reflects significance taken at the 95% Confidence Interval compared to A1C ≤7 participants by 

One way ANOVA. 
$Reflects significance p<0.05 levels compared to 0 Months and $$ compared to 12 Months by 

repeated measure of ANOVA. 

(p value shows overall repeated measures of ANOVA of all outcomes) 

 

 

Table 16. Outcomes measures LDL and HDL for patients with type 2 diabetes classified 

based on A1C levels. 

    0 MONTHS 111.21  7.07 165.47  22.73* 155.38  18.71 p<0.004 

    12 MONTHS 123.89  8.23 138.47  14.78 175.77  27.76* p<0.051 

    24 MONTHS 129.53  8.94$ 151.76  22.06 172.00  21.93 p<0.141 

    p-value p<0.012 p<0.256 p<0.443  

 N=53 N=17 N=13  

Triglyceride (mg/dl) – Married 

    0 MONTHS 138.05  7.98 150.14  13.76 221.84  41.62* p<0.004 

    12 MONTHS 132.89  8.03 145.89  15.13 200.84  24.94* p<0.004 

    24 MONTHS 148.44  9.14$$ 139.53  13.58 214.12  43.34* p<0.029 

    p-value p<0.027 p<0.723 p<0.738  

 N=99 N=36 N=25  

Triglyceride (mg/dl) – No-insulin treated 

    0 MONTHS 124.83  6.57 155.50  15.97 140.71  39.04 p<0.169 

    12 MONTHS 128.42  7.63 157.75  19.56 137.86  23.86 p<0.284 

    24 MONTHS 135.50  7.74 157.00  19.70 142.86  20.76 p<0.511 

    p-value p<0.136 p<0.994 p<0.988  

 N=90 N=20 N=7  

Triglyceride (mg/dl) – Insulin treated 

    0 MONTHS 134.29  10.67 154.79  16.43 212.29  33.41* p<0.014 

    12 MONTHS 131.68  9.59 134.88  13.65 204.55  21.99* p<0.001 

    24 MONTHS 151.06  12.11$$ 135.24  14.21 212.55  35.49** p<0.033 

    p-value p<0.022 p<0.103 p<0.882  

 N=62 N=33 N=31  

Characteristics A1C ≤7 A1C 7 to 9 A1C ≥9 p-value 

LDL (mg/dl) – All participants 

    0 MONTHS 92.13  2.50 87.92  3.50 99.71  6.33 p<0.135 

    12 MONTHS 90.76  2.53 87.60  3.69 100.62  5.92 p<0.159 

    24 MONTHS 89.71  2.56 83.62  3.76 96.26  5.46 p<0.132 

    p-value p<0.559 p<0.328 p<0.642  

 N = 152 N= 53 N= 38  

LDL (mg/dl) – EA participants 

    0 MONTHS 88.75  3.28 85.21  4.65 100.16  8.83 p<0.200 
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    12 MONTHS 90.23  3.41 84.94  4.46 96.92  7.67 p<0.378 

    24 MONTHS 87.66  3.37 80.03  3.67 94.88  7.44 p<0.189 

    p-value p<0.621 p<0.328 p<0.771  

 N = 91 N= 33 N= 27  

LDL (mg/dl) – AA participants 

    0 MONTHS 96.20  4.11 92.53  5.47 104.00  9.13 p<0.578 

    12 MONTHS 92.83  4.03 94.00  6.50 106.82  7.70 p<0.342 

    24 MONTHS 95.33  4.21 90.26  8.27 102.00  7.33 p<0.613 

    p-value p<0.538 p<0.808 p<0.753  

 N = 54 N= 19 N= 11  

LDL (mg/dl) – Male participants 

    0 MONTHS 80.44  4.29 84.50  5.88  97.25  10.62 p<0.191 

    12 MONTHS 79.52  4.21 82.77  3.80 96.13  10.69 p<0.156 

    24 MONTHS 79.54  4.64 80.64  4.02 87.00  8.75 p<0.666 

    p-value p<0.963 p<0.645 p<0.298  

 N = 43 N= 22 N= 18  

LDL (mg/dl) – Female participants 

    0 MONTHS 96.52  2.94 90.35  4.32 104.60  8.67 p<0.271 

    12 MONTHS 94.75  3.02 91.03  5.68 102.95  6.35 p<0.407 

    24 MONTHS 93.53  2.98 85.74  5.79 105.10  6.93 p<0.102 

    p-value p<0.548 p<0.410 p<0.920  

 N = 109 N= 31 N= 20  

LDL (mg/dl) – Single/Unmarried 

    0 MONTHS 95.72  4.43 93.59  6.17 114.00  13.06 p<0.184 

    12 MONTHS 95.79  4.23 94.76  6.90 106.17  11.49 p<0.562 

    24 MONTHS 94.40  4.86 89.88  5.81 106.62  10.01 p<0.380 

    p-value p<0.932 p<0.509 p<0.807  

 N=53 N=17 N=13  

LDL (mg/dl) – Married 

    0 MONTHS 90.16  3.02 85.25  4.23 94.17  7.20 p<0.506 

    12 MONTHS 87.66  3.13 84.22  4.30 96.83  6.53 p<0.279 

    24 MONTHS 87.14  2.91 80.67  4.78 91.65  6.60 p<0.335 

    p-value p<0.494 p<0.533 p<0.773  

 N=99 N=36 N=25  

LDL (mg/dl) – No-Insulin treated 

    0 MONTHS 92.49  3.31 87.85  5.99 88.00  11.92 p<0.793 

    12 MONTHS 93.00  3.37 90.15  5.53 110.14  12.14 p<0.321 

    24 MONTHS 93.94  3.39 84.70  4.66 99.71  8.51 p<0.381 

    p-value p<0.869 p<0.598 p<0.166  

 N=90 N=20 N=7  

LDL (mg/dl) – Insulin treated 

    0 MONTHS 91.58  3.83 87.97  4.36 104.55  7.74 p<0.099 

    12 MONTHS 86.85  3.79 86.06  4.94 97.50  6.57 p<0.254 

    24 MONTHS 83.35  3.76 82.97  5.39 96.41  6.70 p<0.145 

    p-value p<0.090 p<0.459 p<0.375  
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 N=62 N=33 N=31  

HDL (mg/dl) – All participants 

    0 MONTHS 50.94  1.27 44.92  1.49* 43.87  1.65* p<0.003 

    12 MONTHS 50.85  1.35 47.55  1.70$ 45.74  2.14  p<0.118 

    24 MONTHS 50.89  1.31 48.08  1.69$ 44.18  1.88* p<0.036 

    p-value p<0.989 p<0.008 p<0.263  

 N = 152 N= 53 N= 38  

HDL (mg/dl) – EA participants 

    0 MONTHS 47.26  1.60 43.55  1.75 40.63  1.50 p<0.053 

    12 MONTHS 47.37  1.60  46.55  2.08$ 42.78  1.96 p<0.316 

    24 MONTHS 47.45  1.59 47.45  2.02$ 40.85  1.70 p<0.075 

    p-value p<0.972 p<0.003 p<0.155  

 N = 91 N= 33 N= 27  

HDL (mg/dl) – AA participants 

    0 MONTHS 56.56  2.01 47.11  2.81* 51.82  3.41 p<0.038 

    12 MONTHS 55.83  2.35 48.47  3.00 53.00  5.15 p<0.245 

    24 MONTHS 55.74  2.13 49.42  3.20 52.36  4.18 p<0.279 

    p-value p<0.786 p<0.453 p<0.848  

 N = 54 N= 19 N= 11  

HDL (mg/dl) – Male participants 

    0 MONTHS 42.14  2.33 42.41  2.43 38.89  1.64 p<0.623 

    12 MONTHS 42.05  2.29 42.77  2.77 41.22  2.10 p<0.936 

    24 MONTHS 40.88  2.30  45.00  2.83 39.11  1.90 p<0.344 

    p-value p<0.402 p<0.122 p<0.230  

 N = 43 N= 22 N= 18  

HDL (mg/dl) – Female participants 

    0 MONTHS 54.41  1.38 46.71  1.84* 48.35  2.39 p<0.008 

    12 MONTHS 54.32  1.53 50.94  1.95$ 49.80  3.39 p<0.317 

    24 MONTHS 54.83  1.42 50.26  2.02 48.75  2.80 p<0.088 

    p-value p<0.805 p<0.018 p<0.642  

 N = 109 N= 31 N= 20  

HDL (mg/dl) – Single/Unmarried 

    0 MONTHS 51.75  1.82 42.06  1.69* 45.92  2.89 p<0.011 

    12 MONTHS 50.38  1.76 43.76  1.61 46.31  3.05 p<0.101 

    24 MONTHS 50.91  1.51 46.00  1.47 44.85  2.78 p<0.066 

    p-value p<0.503 p<0.039 p<0.823  

 N=53 N=17 N=13  

HDL (mg/dl) – Married 

    0 MONTHS 50.51  1.69 46.28  2.02 42.80  2.02 p<0.049 

    12 MONTHS 51.10  1.85 49.33  2.33$ 45.44  2.87 p<0.325 

    24 MONTHS 50.88  1.84 49.06  2.38 43.84  2.50 p<0.172 

    p-value p<0.758 p<0.057 p<0.165  

 N=99 N=36 N=25  

HDL (mg/dl) – No-insulin treated 

    0 MONTHS 50.89  1.66 41.95  1.81* 43.57  4.05 p<0.030 
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Values 

are 

expressed as Mean ± SEM 

LDL- Low density Lipoprotein 

HDL - High density Lipoprotein  

*Reflects significance taken at the 95% Confidence Interval compared to A1C ≤7 

 Participants by One way ANOVA. 
$ Reflects significance p<0.05 levels compared to 0 Months by repeated measure of ANOVA. 

(p value shows overall repeated measures of ANOVA of all outcomes) 

 

Table 17. Changes in the BMI, weight, blood pressure measurement and A1C from baseline 

to 3-,6-,9-,12- or 24-months of follow-up within three A1C groups. 

    12 MONTHS 50.34  1.66 45.70  2.27$ 46.43  4.39 p<0.391 

    24 MONTHS 50.88  1.71 45.15  2.24 46.57  4.02 p<0.268 

    p-value p<0.713 p<0.053 p<0.388  

 N=90 N=20 N=7  

HDL (mg/dl) – Insulin treated 

    0 MONTHS 51.02  1.98 46.73  2.08 43.94  1.84* p<0.050 

    12 MONTHS 51.58  2.27 48.67  2.36 45.58  2.46 p<0.223 

    24 MONTHS 50.90  2.04 49.85  2.32 43.65  2.14 p<0.070 

    p-value p<0.831 p<0.079 p<0.325  

 N=62 N=33 N=31  

Characteristics A1C ≤7 A1C  7 to 9 A1C ≥9 

BMI 

    3 MONTHS -0.145 (0.076)* 0.270 (0.098)* 0.013 (0.017) 

    6 MONTHS -0.101 (0.054) -0.006 (0.092) 0.032 (0.027) 

    9 MONTHS -0.086 (0.058) -0.124 (0.139) 0.016 (0.035) 

    12 MONTHS -0.012 (0.066) 0.155 (0.173) 0.044 (0.031) 

    24 MONTHS 0.081 (0.0764) 0.426 (0.209)* 0.036 (0.045) 

Weight (lb) 

    3 MONTHS -0.137 (0.067)* 0.150 (0.065)* 0.011 (0.015) 

    6 MONTHS -0.112 (0.060) 0.056 (0.086) 0.016 (0.025) 

    9 MONTHS -0.111 (0.050)* 0.009 (0.133) 0.017 (0.033) 

    12 MONTHS -0.019 (0.068) 0.198 (0.153) 0.053 (0.029) 

    24 MONTHS -0.030 (0.079) 0.369 (0.188)* 0.059 (0.035) 

A1C (%)  

    3 MONTHS -0.242 (0.091)* 0.222 (0.314) -0.032 (0.056) 

    6 MONTHS -0.289 (0.138)* -0168 (0.455) -0.135 (0.095) 

    9 MONTHS -0.376 (0.117)* -0.135 (0.462) -0.232 (0.113)* 

    12 MONTHS -0.371 (0.135)* -0.490 (0.408) -0.297 (0.107)* 

    24 MONTHS -0.248 (0.244) -0.571 (0.513) -0.048 (0.126) 

Systolic BP (mm Hg) 

    3 MONTHS 0.207 (0.154) 0.118 (0.254) -0.287 (0.074)* 

    6 MONTHS 0.266 (0.168) 0.670 (0.305)* -0.138 (0.081) 

    9 MONTHS 0.306 (0.132) -0.513 (0.284) -0.422 (0.089)* 

    12 MONTHS 0.104 (0.124) 0.437 (0.346) -0.308 (0.077)* 

    24 MONTHS 0.037 (0.151) 0.850 (0.367)* 0.054 (0.095) 
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Results from the Generalized Estimated Equation adjusted for gender and race with respect to base 

line parameters that is compared to 0 Months to 3, 6, 9, 12 and 24 Months. Values are expressed 

as β coefficient (SE) within each group compared to baseline levels. *Reflects significance taken 

at the p<0.05 levels compared to 0 months. 

BMI - Body Mass Index; A1C - Hemoglobin A1c; BP – Blood pressure 

 

Table 18. Changes in the total cholesterol, LDL, HDL, and Triglycerides from baseline to 12- 

or 24-months of follow-up within three A1C groups. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results from the Generalized Estimated Equation adjusted for gender and race with respect to base 

line parameters that is compared to 0 Months to 12 and 24 Months. Values are expressed as β 

coefficient (SE) within each group compared to baseline levels. *Reflects significance taken at the 

p<0.05 levels compared to 0 months.  

LDL- Low density Lipoprotein; HDL - High density Lipoprotein 

 

 

 

 

 

Diastolic BP (mm Hg) 

    3 MONTHS -0.270 (0.215) -0.138 (0.308) -0.041 (0.075) 

    6 MONTHS -0.079 (0.196) 0.059 (0.323) 0.050 (0.087) 

    9 MONTHS -0.055 (0.193) -0.970 (0.291)* -0.112 (0.080) 

    12 MONTHS -0.303 (0.152)* -0.537 (0.299) -0.152 (0.067)* 

    24 MONTHS -0.316 (0.205) 0.194 (0.296) -0.010 (0.072) 

 A1C ≤7 A1C 7 to 9 A1C ≥9 

Cholesterol 

    12 MONTHS 0.199 (0.173) -0.952 (0.450)* -0.146 (0.124) 

    24 MONTHS 0.370 (0.234) -0.862 (0.470) -0.184 (0.101) 

LDL 

    12 MONTHS -0.328 (0.353) -0.348 (0.790) -0.083 (0.180) 

    24 MONTHS -0.357 (0.432) -0.020 (0.845) -0.005 (0.162) 

HDL 

    12 MONTHS 0.504 (0.210)* -0.992 (0.336)* 0.101 (0.110) 

    24 MONTHS 0.248 (0.215) -0.824 (0.420)* 0.253 (0.083)* 

Triglyceride 

    12 MONTHS 0.149 (0.596) -1.776 (1.249) -0.615 (0.240)* 

    24 MONTHS 1.376 (0.690)* -3.006 (0.961)* -0.587 (0.171)* 
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Table 19. Outcomes measures BMI and weight for patients with type 2 diabetes in four obese 

groups 

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese p-value 

BMI – All Participants 

    0 MONTHS 26.84  0.28  32.69  0.17*  37.00  0.18*  45.76  0.74*  p<0.001 

    3 MONTHS 26.79  0.30  32.68  0.22*  36.97  0.26*  45.44  0.91*  p<0.001 

    6 MONTHS 26.82  0.32  32.76  0.24* 36.88  0.32*  45.41  0.83*  p<0.001 

    9 MONTHS 26.85  0.33 32.90  0.24*  36.67  0.34*  45.18  0.83*  p<0.001 

    12 MONTHS 26.98  0.34  32.98  0.25*  36.56  0.32*  44.70  0.87*  p<0.001 

    24 MONTHS 27.34  0.36  33.20  0.31*  36.93  0.35*  43.97  0.87* p<0.001 

     p-value p<0.068 p<0.05 p<0.316 p<0.149  

 N = 67 N= 72 N= 54 N=50  

BMI – EA Participants 

    0 MONTHS 26.95  0.29 32.76  0.20* 36.85  0.20* 46.16  1.05* p<0.001 

    3 MONTHS 27.02  0.29 32.69  0.27* 36.62  0.31* 46.00  1.09* p<0.001 

    6 MONTHS 27.04  0.32 32.63  0.30* 36.34  0.37* 45.91  1.15* p<0.001 

    9 MONTHS 27.10  0.33 32.76  0.29* 36.32  0.43* 45.63  1.18* p<0.001 

    12 MONTHS 27.35  0.32 32.85  0.30* 36.43  0.41* 44.87  1.32* p<0.001 

    24 MONTHS 27.53  0.39 32.99  0.36* 36.80  0.45* 44.19  1.19* p<0.001 

     p-value p<0.191 p<0.510 p<0.356 p<0.257  

 N = 43 N= 46 N= 33 N=29  

BMI – AA Participants 

    0 MONTHS 27.08  0.68 32.49  0.30* 37.34  0.32* 45.19  1.08* p<0.001 

    3 MONTHS 26.72  0.79 32.56  0.40* 37.59  0.47* 44.94  1.63* p<0.001 

    6 MONTHS 26.82  0.80 32.91  0.41* 37.85  0.54* 45.12  1.20* p<0.001 

    9 MONTHS 26.84  0.84 33.02  0.41* 37.34  0.54* 44.93  1.13* p<0.001 

    12 MONTHS 26.83  0.86 33.15  0.44* 36.85  0.52* 44.84  1.00* p<0.001 

    24 MONTHS 27.42  0.86 33.51  0.58* 37.22  0.60* 43.94  1.34* p<0.001 

     p-value p<0.255 p<0.065 p<0.126 p<0.631  

 N = 19 N= 25 N= 20 N=20  

BMI – Male Participants 

    0 MONTHS 27.10  0.39 32.79  0.25* 36.51  0.31* 44.33  1.13* p<0.001 

    3 MONTHS 27.31  0.40 32.68  0.34* 36.22  0.55* 44.45  1.33* p<0.001 

    6 MONTHS 27.46  0.40 33.03  0.35* 36.14  0.66* 44.28  1.38* p<0.001 

    9 MONTHS 27.63  0.43 33.00  0.36* 36.21  0.83* 44.21  1.44* p<0.001 

    12 MONTHS 27.90  0.44 33.15  0.39* 35.95  0.76* 44.23  1.50* p<0.001 

    24 MONTHS 28.39  0.48 32.82  0.44* 36.09  0.60* 43.78  1.54* p<0.001 

     p-value p<0.004 p<0.377 p<0.794 p<0.710  

 N=27 N=28 N=14 N=14  

BMI – Female Participants 

    0 MONTHS 26.66  0.39 32.62  0.22* 37.17  0.21* 46.31  0.93* p<0.001 

    3 MONTHS 26.44  0.42 32.68  0.30* 37.23  0.29* 45.83  1.16* p<0.001 

    6 MONTHS 26.39  0.45 32.59  0.33* 37.14  0.35* 45.86  1.02* p<0.001 
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    9 MONTHS 26.33  0.45 32.83  0.31* 36.83  0.36* 45.56  1.02* p<0.001 

    12 MONTHS 26.35  0.46 32.87  0.32* 36.77  0.34* 44.89  1.07* p<0.001 

    24 MONTHS 26.63  0.48 33.44  0.41* 37.23  0.42* 44.04  1.07* p<0.001 

     p-value p<0.527 p<0.020 p<0.301 p<0.199  

 N=40 N=44 N=40 N=36  

BMI – Single/Unmarried Participants 

 0 MONTHS 27.18  0.49 33.24  0.30* 37.21  0.28* 45.50  1.02* p<0.001 

    3 MONTHS 27.19  0.54 33.60  0.37* 37.28  0.41* 45.10  1.57* p<0.001 

    6 MONTHS 27.61  0.51 33.45  0.43* 37.19  0.44* 45.22  1.17* p<0.001 

    9 MONTHS 27.52  0.50 33.64  0.45* 36.84  0.46* 45.40  1.10* p<0.001 

    12 MONTHS 27.42  0.48 33.58  0.56* 36.93  0.43* 45.29  0.91* p<0.001 

    24 MONTHS 27.96  0.50 34.08  0.61* 37.37  0.46* 44.82  1.30* p<0.001 

     p-value p<0.828 p<0.149 p<0.423 p<0.886  

 N=16 N=21 N=25 N=21  

BMI – Married Participants 

    0 MONTHS 26.73  0.33 32.46  0.19* 36.82  0.22* 45.94  1.06* p<0.001 

    3 MONTHS 26.67  0.36 32.30  0.26* 36.70  0.33* 45.69  1.11* p<0.001 

    6 MONTHS 26.58  0.38 32.48  0.28* 36.62  0.45* 45.55  1.17* p<0.001 

    9 MONTHS 26.65  0.40 32.59  0.27* 36.52  0.49* 45.02  1.21* p<0.001 

    12 MONTHS 26.84  0.41 32.73  0.26* 36.24  0.46* 44.28  1.35* p<0.001 

    24 MONTHS 27.14  0.44 32.84  0.34* 36.56  0.52* 43.34  1.18* p<0.001 

     p-value p<0.153 p<0.189 p<0.584 p<0.099  

 N=51 N=51 N=29 N=29  

BMI – No-insulin treated 

    0 MONTHS 27.12  0.40 32.70  0.23* 36.96  0.28* 43.88  0.73* p<0.001 

    3 MONTHS 27.08  0.39 32.74  0.32* 36.95  0.37* 43.35  1.22* p<0.001 

    6 MONTHS 27.19  0.43 32.78  0.30* 36.63  0.43* 43.95  0.91* p<0.001 

    9 MONTHS 27.31  0.45 32.62  0.32* 36.21  0.43* 43.90  1.04* p<0.001 

    12 MONTHS 27.36  0.49 32.66  0.32* 36.25  0.39* 42.77  1.28* p<0.001 

    24 MONTHS 27.81  0.50 32.71  0.40* 37.19  0.48*$$ 43.70  1.29* p<0.001 

           p-value p<0.102 p<0.917 p<0.021 p<0.620  

 N=33 N=35 N=27 N=22  

BMI –Insulin treated 

    0 MONTHS 26.57  0.39 32.67  0.25* 37.04  0.22* 47.23  1.13* p<0.001 

    3 MONTHS 26.51  0.45 32.62  0.31* 36.99  0.37* 47.08  1.25* p<0.001 

    6 MONTHS 26.47  0.46 32.74  0.37* 37.14  0.47* 46.56  1.27* p<0.001 

    9 MONTHS 26.41  0.47 33.16  0.35* 37.12  0.51* 46.18  1.22* p<0.001 

    12 MONTHS 26.60  0.46 33.27  0.37* 36.86  0.50* 46.22  1.11* p<0.001 

    24 MONTHS 26.89  0.50 33.66  0.45* 36.68  0.51* 44.17  1.21* p<0.001 

           p-value p<0.488 p<0.004 p<0.667 p<0.091  

 N=34 N=37 N=27 N=28  

Weight (lb) – All participants 

    0 MONTHS 167.80  3.12  206.63  3.54*  228.27  3.57*  280.93  5.85*  p<0.001 

    3 MONTHS 167.69  3.28  206.66  3.56*  227.51  3.54*  281.08  6.18*  p<0.001 
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    6 MONTHS 167.82  3.34  207.25  3.72*  227.20  3.82*  280.29  6.32* p<0.001 

    9 MONTHS 168.14  3.42  208.14  3.67*  225.88  3.99*  278.32  6.37*  p<0.001 

    12 MONTHS 168.64  3.52 208.86  3.79 * 226.16  3.83*  276.44  6.82*  p<0.001 

    24 MONTHS 170.41  3.61  208.69  3.77*  228.01  3.76*  273.48  7.10*  p<0.001 

     p-value p<0.183 p<0.085 p<0.358 p<0.142  

Weight (lb) – EA participants 

    0 MONTHS 173.84  3.91 210.83  4.53* 230.51  4.51* 288.15  8.15* p<0.001 

    3 MONTHS 174.60  4.05 210.62  4.51* 228.65  4.47* 289.53  8.36* p<0.001 

    6 MONTHS 174.77  4.13 210.30  4.83* 227.74  5.11* 288.74  8.50* p<0.001 

    9 MONTHS 175.53  4.17 211.24  4.68* 227.36  5.42* 287.14  8.61* p<0.001 

    12 MONTHS 176.62  4.26 212.34  4.92* 229.13  5.25* 282.93  9.82* p<0.001 

    24 MONTHS 177.22  4.53 212.12  4.93* 230.63  4.95* 281.20  9.50* p<0.001 

     p-value p<0.255 p<0.451 p<0.355 p<0.261  

Weight (lb) – AA participants 

    0 MONTHS 161.29  4.95 199.13  5.67* 226.24  5.97* 271.26  8.31* p<0.001 

    3 MONTHS 159.12  5.48 199.43  5.88* 227.04  6.07* 271.44  8.90* p<0.001 

    6 MONTHS 159.62  5.53 201.79  5.94* 227.76  5.93* 271.30  9.09* p<0.001 

    9 MONTHS 159.71  5.70 202.36  6.12* 225.07  5.94* 268.95  8.97* p<0.001 

    12 MONTHS 159.01  5.87 202.81  6.02* 222.86  5.47* 270.00  8.90* p<0.001 

    24 MONTHS 162.62  6.08 202.85  5.90* 225.22  5.92* 265.21  10.73* p<0.001 

     p-value p<0.296 p<0.042 p<0.141 p<0.496  

Weight (lb) – Male participants 

    0 MONTHS 187.56  3.67 229.43  5.31* 257.21  5.63* 316.08  13.95* p<0.001 

    3 MONTHS 189.49  3.80 228.64  5.28* 253.95  5.80* 318.31  14.49* p<0.001 

    6 MONTHS 190.48  3.66 230.01  5.54* 254.80  6.63* 317.05  15.11* p<0.001 

    9 MONTHS 191.63  3.90 230.18  5.32* 254.11  7.29* 317.18  14.73* p<0.001 

    12 MONTHS 193.73  4.09 231.40  5.77* 254.89  6.60* 317.66  15.38* p<0.001 

    24 MONTHS 195.76  4.16 229.05  5.97* 254.94  6.85* 316.14  15.29* p<0.001 

     p-value p<0.010 p<0.527 p<0.785 p<0.875  

Weight (lb) – Female participants 

    0 MONTHS 154.46  3.18 192.12  3.16* 218.14  3.08* 267.26  4.40* p<0.001 

    3 MONTHS 152.98  3.20 192.67  3.38* 218.26  3.27* 266.60  4.75* p<0.001 

    6 MONTHS 152.52  3.26 192.76  3.54* 217.54  3.53* 265.99  4.89* p<0.001 

    9 MONTHS 152.29  3.21 194.11  3.66* 216.00  3.66* 263.21  4.93* p<0.001 

    12 MONTHS 151.71  3.04 194.52  3.63* 216.10  3.44* 260.41  5.49* p<0.001 

    24 MONTHS 153.30  3.24 195.73  3.76* 218.59  3.42* 256.89  6.02* p<0.001 

     p-value p<0.380 p<0.043 p<0.304 p<0.134  

Weight (lb) – Single/Unmarried participants 

    0 MONTHS 170.49  6.62 198.67  5.54* 222.44  4.82* 268.40  7.10* p<0.001 

    3 MONTHS 170.37  6.61 201.29  5.94* 221.71  4.82* 167.19  7.33* p<0.001 

    6 MONTHS 172.41  6.19 200.77  6.32* 221.62  5.05* 266.72  7.42* p<0.001 

    9 MONTHS 171.87  6.15 201.87  6.43* 220.03  4.93* 266.10  7.14* p<0.001 

    12 MONTHS 170.97  5.69 201.70  7.08* 221.23  5.01* 267.29  6.83* p<0.001 

    24 MONTHS 174.66  5.71 204.45  7.36* 223.51  4.92* 264.60  9.10* p<0.001 
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Values are expressed as Mean ± SEM 

BMI - Body Mass Index 

A1C - Hemoglobin A1c 

*Reflects significance taken at the 95% Confidence Interval compared to non-obese participants.  
$$Reflects significance taken at the 95% Confidence Interval compared to 12 Months.  

(Column p value shows overall repeated measures of ANOVA) 

 

Table 20. Outcomes measures BMI and A1C for patients with type 2 diabetes in four BMI 

groups 

     p-value p<0.630 p<0.113 p<0.419 p<0.794  

Weight (lb) – Married participants 

    0 MONTHS 166.95  3.56 209.90  4.40* 233.29  5.07* 290.00  8.38* p<0.001 

    3 MONTHS 166.85  3.81 208.87  4.39* 232.52  5.02* 291.14  8.88* p<0.001 

    6 MONTHS 166.38  3.94 209.92  4.54* 232.01  5.56* 290.11  9.16* p<0.001 

    9 MONTHS 166.98  4.07 210.72  4.45* 230.92  6.02* 287.18  9.46* p<0.001 

    12 MONTHS 167.91  4.28 211.81  4.47* 230.41  5.64* 283.07  10.61* p<0.001 

    24 MONTHS 169.08  4.40 210.43  4.40* 231.90  5.56* 279.91  10.29* p<0.001 

     p-value p<0.340 p<0.201 p<0.635 p<0.072  

Weight (lb) – No-insulin treated 

    0 MONTHS 167.04  4.34 201.87  4.97* 229.73  5.12* 268.46  4.41* p<0.001 

    3 MONTHS 167.62  4.51 202.31  5.00* 229.15  5.11* 268.84  4.66* p<0.001 

    6 MONTHS 168.07  4.70 202.52  5.06* 227.81  5.10* 268.70  4.83* p<0.001 

    9 MONTHS 168.81  4.98 202.52  5.12* 225.76  5.10* 268.99  5.31* p<0.001 

    12 MONTHS 168.92  5.14 202.95  5.27* 226.03  4.75* 262.45  7.25* p<0.001 

    24 MONTHS 170.98  5.32 202.54  5.44* 231.43  5.04* 268.80  6.66* p<0.001 

      p-value p<0.221 p<0.900 p<0.051 p<0.531  

Weight (lb) – Insulin treated 

    0 MONTHS 168.54  4.53 211.13  4.98* 226.81  5.04* 290.73  9.54* p<0.001 

    3 MONTHS 167.76  4.83 210.78  5.04* 225.88  4.99* 290.70  10.13* p<0.001 

    6 MONTHS 167.57  4.81 211.72  5.38* 226.59  5.79* 289.40  10.41* p<0.001 

    9 MONTHS 167.50  4.77 213.45  5.18* 225.99  6.25* 285.66  10.48* p<0.001 

    12 MONTHS 168.36  4.88 214.45  5.34* 226.28  6.11* 287.44  10.42* p<0.001 

    24 MONTHS 169.86  4.97 214.50  5.12* 224.60  5.60* 277.16  11.63* p<0.001 

      p-value p<0.571 p<0.048 p<0.769 p<0.053  

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese p-value 

A1C – All Participants 

    0 MONTHS 6.81  0.18  7.23  0.19  7.22  0.21  7.31  0.25  p<0.279 

    3 MONTHS 6.72  0.14  7.01  0.18  7.11  0.20  7.40  0.25  p<0.108 

    6 MONTHS 6.73  0.14  6.99  0.16  6.98  0.19  7.42  0.25*  p<0.079 

    9 MONTHS 6.75  0.14  7.03  0.16  7.03  0.19  7.25  0.25  p<0.288 

    12 MONTHS 6.76  0.15  7.08  0.16  7.00  0.20 7.18  0.22  p<0.403 

    24 MONTHS 6.84  0.15  7.13  0.17  7.24  0.21  7.28  0.25  p<0.354 
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           p-value p<0.647 p<0.391 p<0.181 p<0.647  

 N = 67 N= 72 N= 54 N=50  

A1C – EA Participants 

    0 MONTHS 6.90  0.24 7.20  0.24 7.51  0.29 7.01  0.29 p<0.402 

    3 MONTHS 6.75  0.18 6.90  0.21 7.32  0.27 7.13  0.27 p<0.299 

    6 MONTHS 6.79  0.19 6.85  0.16 7.15  0.26 7.22  0.31 p<0.450 

    9 MONTHS 6.79  0.18 6.85  0.17 7.25  0.27 7.14  0.33 p<0.422 

    12 MONTHS 6.89  0.20 6.90  0.16 7.22  0.29 7.29  0.33 p<0.518 

    24 MONTHS 6.91  0.21 6.90  0.17 7.62  0.31 7.01  0.31 p<0.133 

           p-value p<0.629 p<0.194 p<0.156 p<0.686  

 N = 43 N= 46 N= 33 N=29  

A1C – AA Participants 

    0 MONTHS 6.66  0.34 7.35  0.31 6.80  0.29 7.79  0.44 p<0.107 

    3 MONTHS 6.71  0.30 7.25  0.35 6.80  0.30 7.87  0.48 p<0.129 

    6 MONTHS 6.67  0.28 7.26  0.36 6.74  0.24 7.79  0.43 p<0.092 

    9 MONTHS 6.75  0.27 7.36  0.34 6.71  0.22 7.49  0.41 p<0.214 

    12 MONTHS 6.59  0.25 7.42  0.35 6.69  0.22 7.10  0.29 p<0.159 

    24 MONTHS 6.79  0.23 7.56  0.34 6.69  0.21 7.75  0.43 p<0.054 

           p-value p<0.566 p<0.675 p<0.784 p<0.089  

 N = 19 N= 25 N= 20 N=20  

A1C – Male Participants 

    0 MONTHS 7.09  0.34 7.78  0.30 8.01  0.48 6.81  0.34 p<0.119 

    3 MONTHS 6.85  0.21 7.11  0.20 7.66  0.45 7.01  0.32 p<0.260 

    6 MONTHS 6.90  0.24 7.22  0.23 7.25  0.37 7.30  0.44 p<0.736 

    9 MONTHS 6.99  0.21 7.44  0.24 7.45  0.50 7.09  0.43 p<0.593 

    12 MONTHS 7.07  0.26 7.41  0.22 7.40  0.45 7.20  0.36 p<0.786 

    24 MONTHS 7.21  0.30 7.49  0.23 7.84  0.52 7.14  0.38 p<0.549 

     p-value p<0.438 p<0.075 p<0.307 p<0.438  

 N=27 N=28 N=14 N=14  

A1C – Female Participants 

    0 MONTHS 6.62  0.19 6.89  0.23 6.94  0.22 7.50  0.31 p<0.083 

    3 MONTHS 6.63  0.19 6.94  0.26 6.91  0.22 7.54  0.33 p<0.094 

    6 MONTHS 6.62  0.17 6.85  0.22 6.89  0.21 7.47  0.31 p<0.078 

    9 MONTHS 6.59  0.18 6.77  0.20 6.89  0.18 7.31  0.31 p<0.143 

    12 MONTHS 6.56  0.16 6.87  0.22 6.86  0.22 7.17  0.28 p<0.317 

    24 MONTHS 6.60  0.14 6.90  0.22 7.04  0.21 7.33  0.32 p<0.175 

           p-value p<0.887 p<0.764 p<0.551 p<0.461  

 N=40 N=44 N=40 N=36  

A1C – Single/Unmarried Participants 

 0 MONTHS 6.98  0.52 6.99  0.26 7.19  0.32 7.48  0.44 p<0.777 

    3 MONTHS 6.69  0.32 6.86  0.29 7.08  0.32 7.60  0.49 p<0.365 

    6 MONTHS 6.66  0.30 6.92  0.25 7.12  0.31 7.59  0.45 p<0.312 

    9 MONTHS 6.74  0.34 7.04  0.27 6.95  0.24 7.29  0.47 p<0.752 

    12 MONTHS 6.75  0.34 7.05  0.23 7.04  0.31 7.22  0.41 p<0.829 



67 

Values are expressed as Mean ± SEM 

A1C - Hemoglobin A1c 

*Reflects significance taken at the 95% Confidence Interval compared to non-obese participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

Table 21. Outcomes measures BMI and systolic and diastolic pressure for patients with type 

2 diabetes 

    24 MONTHS 6.58  0.21 7.51  0.40 7.27  0.31 7.49  0.45 p<0.313 

           p-value p<0.361 p<0.121 p<0.501 p<0.796  

 N=16 N=21 N=25 N=21  

A1C – Married Participants 

 0 MONTHS 6.75  0.17 7.34  0.24 7.24  0.29 7.19  0.29 p<0.247 

    3 MONTHS 6.73  0.16 7.07  0.22 7.13  0.26 7.25  0.26 p<0.356 

    6 MONTHS 6.75  0.16 7.02  0.21 6.87  0.22 7.30  0.29 p<0.353 

    9 MONTHS 6.75  0.15 7.03  0.20 7.10  0.28 7.21  0.28 p<0.443 

    12 MONTHS 6.77  0.16 7.09  0.21 6.96  0.26 7.14  0.25 p<0.567 

    24 MONTHS 6.93  0.19 6.97  0.17 7.22  0.29 7.12  0.30 p<0.784 

     p-value p<0.342 p<0.251 p<0.228 p<0.857  

 N=51 N=51 N=29 N=29  

A1C – No-insulin treated 

    0 MONTHS 6.32  0.14 6.96  0.28 6.95  0.22 6.59  0.28 p<0.134 

    3 MONTHS 6.32  0.14 6.74  0.22 6.81  0.22 6.79  0.29 p<0.295 

    6 MONTHS 6.37  0.12 6.94  0.27 6.73  0.19 6.82  0.33 p<0.278 

    9 MONTHS 6.40  0.13 6.88  0.24 6.84  0.26 6.70  0.32 p<0.428 

    12 MONTHS 6.39  0.14 6.81  0.25 6.66  0.24 6.63  0.28 p<0.552 

    24 MONTHS 6.55  0.20 6.99  0.25 7.01  0.27 6.79  0.33 p<0.530 

           p-value p<0.359 p<0.620 p<0.205 p<0.689  

 N=33 N=35 N=27 N=22  

A1C – Insulin treated 

    0 MONTHS 7.28  0.31 7.49  0.26 7.49  0.36 7.88  0.35 p<0.619 

    3 MONTHS 7.11  0.23 7.26  0.28 7.40  0.33 7.87  0.37 p<0.322 

    6 MONTHS 7.08  0.24 7.04  0.20 7.24  0.32 7.89  0.34 p<0.111 

    9 MONTHS 7.08  0.23 7.17  0.21 7.22  0.26 7.68  0.36 p<0.408 

    12 MONTHS 7.13  0.24 7.33  0.21 7.33  0.31 7.61  0.32 p<0.658 

    24 MONTHS 7.12  0.22 7.26  0.22 7.48  0.32 7.66  0.35 p<0.529 

           p-value p<0.580 p<0.203 p<0.463 p<0.694  

 N=34 N=37 N=27 N=28  

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese p-value 

Systolic BP (mm Hg) – All Participants 

    0 MONTHS 129.33  2.12  132.58  2.17  133.09  2.54  139.18  3.20*  p<0.055 

    3 MONTHS 128.57  2.21 134.94  2.08  134.59  2.18  135.30  2.08 p<0.076 

    6 MONTHS 130.75  2.29  132.82  2.29  135.89  2.56  134.78  2.02  p<0.424 
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    9 MONTHS 128.06  2.15  133.54  2.13  137.12  2.25*  137.68  1.97*  p<0.006 

    12 MONTHS 127.12  1.97  134.46  2.43  133.67  2.36  136.36  2.29*  p<0.025 

    24 MONTHS 130.18  2.00  134.15  2.04  132.46  2.17  137.16  2.31*  p<0.147 

     p-value p<0.530 p<0.822 p<0.286 p<0.616  

 N = 67 N= 72 N= 54 N=50  

Systolic BP (mm Hg) – EA Participants 

    0 MONTHS 128.77  2.93 135.09  2.93 129.52  2.83 135.10  4.03 p<0.304 

    3 MONTHS 127.60  3.00 136.52  2.64 131.76  2.60 135.10  2.90 p<0.093 

    6 MONTHS 128.77  2.85 133.41  2.91 133.03  2.91 134.45  2.26 p<0.493 

    9 MONTHS 126.49  2.76 134.17  2.18 133.18  2.45 137.34  2.82* p<0.025 

    12 MONTHS 126.93  2.70 133.57  2.95 132.67  2.64 133.03  3.24 p<0.292 

    24 MONTHS 130.28  2.62 136.04  2.42 133.30  2.84 132.24  2.57 p<0.407 

     p-value p<0.759 p<0.735 p<0.708 p<0.697  

 N = 43 N= 46 N= 33 N=29  

Systolic BP (mm Hg) – AA Participants 

    0 MONTHS 130.74  3.46 127.60  3.00 140.40  4.50 146.05  5.17** p<0.005 

    3 MONTHS 131.79  3.65 131.60  3.49 139.35  3.90 136.85  2.82 p<0.371 

    6 MONTHS 136.37  4.66 132.64  3.81 142.00  4.58 136.10  3.83 p<0.455 

    9 MONTHS 129.84  4.14 133.08  4.68 144.95  3.93 139.45  2.48 p<0.052 

    12 MONTHS 126.84  3.10 136.84  4.40 135.95  4.66 142.10  2.82* p<0.075 

    24 MONTHS 129.11  3.88 131.80  3.66 132.45  3.35 144.25  3.98* p<0.032 

     p-value p<0.220 p<0.171 p<0.043 p<0.224  

 N = 19 N= 25 N= 20 N=20  

Systolic BP (mm Hg) – Male Participants 

    0 MONTHS 130.70  3.44 138.64  3.94 132.07  5.10 145.00  5.80 p<0.126 

    3 MONTHS 128.70  3.76 138.21  3.79 131.93  3.28 142.36  3.57 p<0.078 

    6 MONTHS 132.74  3.85 140.07  3.68 139.71  4.85 139.50  4.72 p<0.477 

    9 MONTHS 126.26  2.77 136.57  2.78* 138.86  3.00* 142.64  3.02* p<0.001 

    12 MONTHS 126.41  2.91 139.71  3.76* 134.50  4.38 140.36  4.38 p<0.023 

    24 MONTHS 134.26  2.81 134.61  3.27 132.07  3.45 138.79  3.40 p<0.688 

     p-value p<0.100 p<0.574 p<0.216 p<0.808  

 N=27 N=28 N=14 N=14  

Systolic BP (mm Hg) – Female Participants 

    0 MONTHS 128.40  2.72 128.73  2.38 133.45  2.96 136.92  3.82 p<0.141 

    3 MONTHS 128.48  2.74 132.86  2.39 135.53  2.72 132.56  2.40 p<0.284 

    6 MONTHS 129.40  2.84 128.20  2.74 134.55  3.01 132.94  2.10 p<0.308 

    9 MONTHS 129.28  3.08 131.61  3.00 136.60  2.87 135.75  2.42 p<0.238 

    12 MONTHS 127.60  2.68 131.11  3.10 133.38  2.82 134.81  2.68 p<0.322 

    24 MONTHS 127.43  2.71 133.86  2.64 132.60  2.70 136.53  2.95 p<0.135 

     p-value p<0.970 p<0.141 p<0.653 p<0.697  

 N=40 N=44 N=40 N=36  

Systolic BP (mm Hg) – Single/Unmarried Participants 

    0 MONTHS 133.94  4.71 132.38  3.61 137.00  3.79 140.38  5.61 p<0.603 

    3 MONTHS 133.88  5.23 133.86  2.86 137.68  3.71 133.33  3.58 p<0.813 



69 

    6 MONTHS 131.56  3.34 129.81  3.37 139.68  3.58 132.29  3.19 p<0.154 

    9 MONTHS 135.38  5.23 132.62  4.55 140.68  3.73 137.33  2.98 p<0.522 

    12 MONTHS 130.69  5.23 138.71  4.72 136.16  3.84 136.05  3.46 p<0.662 

    24 MONTHS 133.38  5.09 140.67  3.50 137.08  2.95  136.95  3.81 p<0.639 

     p-value p<0.557 p<0.017 p<0.719 p<0.539  

 N=16 N=21 N=25 N=21  

Systolic BP (mm Hg) – Married Participants 

    0 MONTHS 127.88  2.35 132.67  2.71 129.72  3.35 138.31  3.83 p<0.103 

    3 MONTHS 126.90  2.38 135.39  2.71* 131.93  2.47 136.72  2.49 p<0.030 

    6 MONTHS 130.49  2.83 134.06  2.92 132.62  3.57 136.59  2.61 p<0.570 

    9 MONTHS 125.76  2.23 133.92  2.39* 134.17  2.62 137.93  2.71* p<0.005 

    12 MONTHS 126.00  2.01 132.71  2.82 131.52  2.89 136.59  3.11* p<0.048 

    24 MONTHS 129.18  2.11 131.47  2.42 128.48  3.00 137.31  2.94 p<0.126 

     p-value p<0.261 p<0.656 p<0.456 p<0.989  

 N=51 N=51 N=29 N=29  

Systolic BP (mm Hg) – No-insulin treated 

    0 MONTHS 126.97  3.39 128.69  2.51 128.67  3.27 134.45  4.37 p<0.482 

    3 MONTHS 125.97  3.25 135.43  2.86 133.07  2.63 132.23  3.12 p<0.114 

    6 MONTHS 126.39  3.40 130.43  2.61 135.67  3.66 135.95  3.15 p<0.120 

    9 MONTHS 125.30  2.87 132.11  2.55 136.52  3.52* 135.73  3.05 p<0.034 

    12 MONTHS 124.73  2.94 129.49  2.79 129.96  3.08 135.27  3.86 p<0.160 

    24 MONTHS 124.67  3.05 132.37  2.28 127.07  2.52 137.91  3.34* p<0.009 

           p-value p<0.958 p<0.156 p<0.020 p<0.808  

 N=33 N=35 N=27 N=22  

Systolic BP (mm Hg) – Insulin treated 

    0 MONTHS 131.62  2.57  136.27  3.43 137.52  3.75 142.89  4.52 p<0.179 

    3 MONTHS 131.09  3.00 134.49  3.05 136.11  3.51 137.71  2.74 p<0.479 

    6 MONTHS 134.97  2.95 135.08  3.71 136.11  3.64 133.86  2.68 p<0.977 

    9 MONTHS 130.74  3.16 134.89  3.39 137.85  2.87 139.21  2.59 p<0.236 

    12 MONTHS 129.44  2.61 139.16  3.79 137.37  3.48 137.21  2.80 p<0.135 

    24 MONTHS 135.53  2.30 135.84  3.34 137.85  3.27 136.57  3.24 p<0.956 

           p-value p<0.278 p<0.633 p<0.983 p<0.287  

 N=34 N=37 N=27 N=28  

Diastolic BP (mm Hg) – All participants 

    0 MONTHS 74.81  1.20  76.28  0.96  76.26  1.28  77.62  1.61  p<0.476 

    3 MONTHS 74.93  1.39  77.75  1.25  76.91  1.32  77.56  1.48  p<0.404 

    6 MONTHS 74.91  1.30  74.81  1.22  78.48  1.53  76.56  1.58  p<0.212 

    9 MONTHS 74.27  1.32  76.22  1.14  79.67  1.35*  78.18  1.36  p<0.021 

    12 MONTHS 73.18  1.12  76.38  1.09  76.69  1.25  78.92  1.22*  p<0.008 

    24 MONTHS 73.18  1.25  75.61  1.22  77.41  1.27  77.50  1.49  p<0.067 

     p-value p<0.414 p<0.310 p<0.115 p<0.733  

Diastolic BP (mm Hg) – EA participants 

    0 MONTHS 73.05  1.52 76.89  1.19 75.06  1.49 75.48  2.15 p<0.299 

    3 MONTHS 73.70  1.82 79.37  1.69 75.58  1.41 77.21  1.91 p<0.090 
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    6 MONTHS 72.81  1.65 75.11  1.63 75.42  1.54 75.52  1.95 p<0.616 

    9 MONTHS 71.67  1.47 76.98  1.37* 77.76  1.41* 77.17  1.75 p<0.011 

    12 MONTHS 71.93  1.38 76.28  1.19 75.85  1.47 77.59  1.64* p<0.028 

    24 MONTHS 71.49  1.50 76.04  1.53 76.94  1.73 75.83  1.84 p<0.071 

     p-value p<0.599 p<0.190 p<0.633 p<0.782  

Diastolic BP (mm Hg) – AA participants 

    0 MONTHS 77.42  2.14 75.00  1.68 78.55  2.37 80.10  2.40 p<0.353 

    3 MONTHS 77.84  2.50 75.08  1.69 79.40  2.65 78.35  2.48 p<0.549 

    6 MONTHS 79.68  2.12 74.84  1.80 84.15  2.85** 78.30  2.77 p<0.048 

    9 MONTHS 79.05  2.85 75.24  2.07 83.00  2.68 79.95  2.27 p<0.147 

    12 MONTHS 74.37  2.23 76.72  2.28 78.45  2.33 80.50  1.88 p<0.281 

    24 MONTHS 77.53  2.47 75.36  2.05 78.35  1.94 79.30  2.51 p<0.608 

     p-value p<0.228 p<0.942 p<0.020 p<0.906  

Diastolic BP (mm Hg) – Male participants 

    0 MONTHS 75.96  1.87 77.29  1.59 78.07  1.98 77.57  2.42 p<0.881 

    3 MONTHS 76.30  2.27 80.18  2.03 77.14  1.86 80.71  3.07 p<0.454 

    6 MONTHS 75.37  2.19 78.43  2.14 79.43  2.47 76.43  3.83 p<0.669 

    9 MONTHS 74.04  1.78 79.36  1.76 82.50  2.24* 77.36  2.31 p<0.031 

    12 MONTHS 73.56  1.76 77.96  1.27 77.79  2.19 79.71  2.36 p<0.087 

    24 MONTHS 74.56  1.96 78.11  1.94 80.64  2.61 79.50  2.50 p<0.233 

     p-value p<0.643 p<0.732 p<0.430 p<0.497  

Diastolic BP (mm Hg) – Female participants 

    0 MONTHS 74.03  1.57 75.64  1.20 75.63  1.58 77.64  2.05 p<0.485 

    3 MONTHS 74.00  1.77 76.20  1.55 76.83  1.67 76.33  1.65 p<0.635 

    6 MONTHS 74.60  1.62 72.50  1.38 78.15  1.89 76.61  1.65 p<0.076 

    9 MONTHS 74.43  1.86 74.23  1.42 78.68  1.62 78.50  1.68 p<0.086 

    12 MONTHS 72.93  1.47 75.36  1.59 76.30  1.52 78.61  1.45 p<0.081 

    24 MONTHS 72.25  1.62 74.02  1.53 76.28  1.43 76.72  1.83 p<0.181 

     p-value p<0.561 p<0.178 p<0.311 p<0.691  

Diastolic BP (mm Hg) – Single/Unmarried participants 

    0 MONTHS 76.19  2.54 75.05  1.71 76.96  1.89 79.81  2.94 p<0.503 

    3 MONTHS 75.63  3.13 74.62  1.89 78.88  2.17 77.05  2.21 p<0.557 

    6 MONTHS 75.81  2.64 70.81  1.74 81.04  2.38** 77.62  2.13 p<0.011 

    9 MONTHS 78.81  3.00 72.67  2.24 81.88  2.23** 78.90  2.07 p<0.040 

    12 MONTHS 73.44  2.46 77.05  2.41 77.00  2.01 79.14  2.08 p<0.413 

    24 MONTHS 74.44  3.09 75.67  2.23 77.72  1.77 77.90  2.64 p<0.711 

     p-value p<0.728 p<0.076 p<0.048 p<0.810  

Diastolic BP (mm Hg) – Married participants 

    0 MONTHS 74.37  1.37 76.78  1.16 75.66  1.76 76.03  1.77 p<0.615 

    3 MONTHS 74.71  1.56 79.04  1.55 75.21  1.56 77.93  2.01 p<0.161 

    6 MONTHS 74.63  1.51 76.45  1.52 76.28  1.92 75.79  2.27 p<0.848 

    9 MONTHS 72.84  1.41 77.69  1.28* 77.76  1.56 77.66  1.84 p<0.030 

    12 MONTHS 73.10  1.27 76.10  1.20 76.41  1.60 78.76  1.51* p<0.039 

    24 MONTHS 72.78  1.33 75.59  1.47 77.14  1.85 77.21  1.76 p<0.149 
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Values are expressed as Mean ± SEM 

BP – Blood pressure. 

*Reflects significance taken at the 95% Confidence Interval compared to non-obese participants; 

** compared to obese class I participants.  

(Column p value shows overall repeated measures of ANOVA) 

 

Table 22. Outcomes measures BMI and total cholesterol, and Triglycerides for patients with 

type 2 diabetes 

 

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese p-value 

Total Cholesterol (mg/dl) – All participants 

    0 MONTHS 167.40  4.23  170.69  4.52  161.85  5.48   177.80  5.28  p<0.179 

    12 MONTHS 159.03  3.63  174.99  4.25*  162.96  5.84   176.78  4.94* p<0.013 

    24 MONTHS 165.33  4.32  171.04  4.28  158.89  5.00   177.00  4.65  p<0.055 

p-value p<0.077 p<0.375 p<0.655 p<0.948  

Total Cholesterol (mg/dl) – EA participants 

    0 MONTHS 165.12  5.64 174.13  6.14 158.94  7.07 173.31  7.42 p<0.320 

    12 MONTHS 158.09  4.72 179.07  5.63* 164.48  7.80 173.03  6.83 p<0.057 

    24 MONTHS 162.67  5.63 173.76  5.45 154.33  5.57 176.55  6.87 p<0.042 

p-value p<0.381 p<0.438 p<0.252 p<0.753  

Total Cholesterol (mg/dl) – AA participants 

    0 MONTHS 170.16  7.17 164.60  6.42 165.60  9.21 182.85  7.55 p<0.308 

    12 MONTHS 163.26  6.58 170.00  5.94 159.70  9.32 182.70  7.37 p<0.149 

    24 MONTHS 170.89  7.50 167.96  7.00 165.55  9.85 177.70  6.18 p<0.718 

p-value p<0.324 p<0.517 p<0.602 p<0.570  

Total Cholesterol (mg/dl) – Male participants 

    0 MONTHS 159.41  7.04 162.43  8.69 152.36  8.43 166.79  10.77 p<0.798 

     p-value p<0.438 p<0.262 p<0.774 p<0.609  

Diastolic BP (mm Hg) – No-insulin treated 

    0 MONTHS 74.24  1.76 74.89  1.38 77.19  1.90 75.27  2.52 p<0.699 

    3 MONTHS 73.64  1.75 78.83  1.96 77.81  1.96 75.41  2.32 p<0.207 

    6 MONTHS 73.97  1.67 74.63  1.42 80.81  2.42 77.50  2.63 p<0.059 

    9 MONTHS 74.85  2.08 76.83  1.56 81.48  2.07 78.77  2.20 p<0.105 

    12 MONTHS 73.91  1.44 74.37  1.43 78.70  1.65 79.36  2.05 p<0.033 

    24 MONTHS 71.30  1.60 75.26  1.63 79.19  1.70* 78.14  2.52 p<0.012 

     p-value p<0.264 p<0.159 p<0.142 p<0.406  

Diastolic BP (mm Hg) – Insulin treated 

    0 MONTHS 75.35  1.65 77.59  1.32 75.33  1.73 79.46  2.06 p<0.267 

    3 MONTHS 76.18  2.16 76.73  1.57 76.00  1.78 79.25  1.88 p<0.624 

    6 MONTHS 75.82  2.00 74.97  1.99 76.15  1.81 75.82  1.95 p<0.976 

    9 MONTHS 73.71  1.65 75.65  1.67 77.85  1.69 77.71  1.75 p<0.273 

    12 MONTHS 72.47  1.72 78.27  1.59* 74.67  1.84 78.57  1.51 p<0.026 

    24 MONTHS 75.00  1.88 75.95  1.82 75.63  1.86 77.00  1.82 p<0.901 

     p-value p<0.292 p<0.360 p<0.724 p<0.403  
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    12 MONTHS 148.89  5.59 173.00  7.63 155.29  8.04 163.36  10.71 p<0.087 

    24 MONTHS 151.37  5.59 165.39  6.69 147.14  7.23 168.26  10.58 p<0.155 

      p-value p<0.246 p<0.180 p<0.609 p<0.788  

Total Cholesterol (mg/dl) – Female participants 

    0 MONTHS 172.80  5.16 175.95  4.83 165.18  6.77 182.08  5.97 p<0.226 

    12 MONTHS 165.88  4.50 176.25  5.04 165.65  7.37 182.00  5.30 p<0.124 

    24 MONTHS 174.75  5.77 174.64  5.56 163.00  6.17 180.39  4.96 p<0.190 

      p-value p<0.131 p<0.918 p<0.864 p<0.887  

Total Cholesterol (mg/dl) – Single/Unmarried participants 

    0 MONTHS 170.31  10.11 178.90  9.58 163.44  9.39 175.38  6.04 p<0.602 

    12 MONTHS 166.63  8.45 182.14  8.32 163.72  9.40 175.81  5.82 p<0.364 

    24 MONTHS 170.31  10.70 176.19  9.29 166.20  8.73 173.43  4.94 p<0.841 

      p-value p<0.844 p<0.609 p<0.880 p<0.882  

Total Cholesterol (mg/dl) – Married participants 

    0 MONTHS 166.49  4.62 167.31  5.00 160.48  6.38 179.55  8.06 p<0.234 

    12 MONTHS 156.65  3.95 172.04  4.92 162.31  7.42 177.48  7.49* p<0.039 

    24 MONTHS 163.76  4.63 168.92  4.72 152.59  5.36 179.59  7.21** p<0.022 

     p-value p<0.082 p<0.514 p<0.195 p<0.895  

Total Cholesterol (mg/dl) – No-insulin treated 

    0 MONTHS 163.82  6.24 169.51  5.65 158.30  5.96 177.50  8.88 p<0.263 

    12 MONTHS 161.67  5.33 172.71  5.26 167.04  7.00 182.18  8.25 p<0.157 

    24 MONTHS 169.52  6.46 170.11  4.99 169.22  6.20 175.23  7.00 p<0.914 

     p-value p<0.306 p<0.775 p<0.213 p<0.538  

      

Total Cholesterol (mg/dl) –Insulin treated 

    0 MONTHS 170.88  5.77 171.81  7.05 165.41  9.28 178.04  6.49 p<0.711 

    12 MONTHS 156.47  4.97 177.14  6.66 158.89  9.43 172.54  5.99 p<0.076 

    24 MONTHS 161.26  5.78 171.92  6.93 148.56  7.43$ 178.39  6.31 p<0.018 

     p-value p<0.032 p<0.465 p<0.025 p<0.364  

Triglyceride (mg/dl) – All participants 

    0 MONTHS 122.64  9.57  163.11  16.49 138.46  10.60   158. 14  10.39 p<0.081 

    12 MONTHS 110.43  8.14  158.79  10.50*  145.48  13.09 158.92  11.65* p<0.003 

    24 MONTHS 122.87  8.47  177.81  17.36*  153.26  12.94  148.46  10.92  p<0.024 

       p-value p<0.184 p<0.216 p<0.181 p<0.503  

Triglyceride (mg/dl) – EA participants 

    0 MONTHS 130.09  14.05 200.41  23.60* 161.15  14.86 181.86  13.52 p<0.031 

    12 MONTHS 119.21  11.71 184.93  13.50* 176.73  18.80* 181.79  16.77* p<0.003 

    24 MONTHS 127.49  9.45 211.83  25.06* 178.79  18.38 174.28  16.28 p<0.011 

     p-value p<0.524 p<0.274 p<0.257 p<0.819  

Triglyceride (mg/dl) – AA participants 

    0 MONTHS 107.26  10.06 94.60  9.67 102.50  10.87 127.55  14.08 p<0.195 

    12 MONTHS 94.37  9.29 110.48  12.65 98.55  9.24 129.00  13.28 p<0.175 

    24 MONTHS 97.21  12.01 113.88  11.78 114.65  13.17 109.60  8.12 p<0.709 

     p-value p<0.335 p<0.134 p<0.208 p<0.226  



73 

Triglyceride (mg/dl) – Male participants 

    0 MONTHS 150.11  20.58 208.54  35.90 167.00  29.59 178.79  24.89 p<0.480 

    12 MONTHS 134.41  16.44 204.89  18.29 196.00  40.34 184.43  23.42 p<0.074 

    24 MONTHS 131.30  12.52 235.75  37.98 197.50  37.60 188.79  30.61 p<0.069 

     p-value p<0.387 p<0.422 p<0.342 p<0.846  

Triglyceride (mg/dl) – Female participants 

    0 MONTHS 104.10  6.88 134.20  13.04 128.48  9.71 150.11  10.67* p<0.025 

    12 MONTHS 94.25  7.02 129.45  10.61 127.80  9.67 149.00  13.22* p<0.003 

    24 MONTHS 117.18  11.43$$ 140.93  12.50 137.78  10.88 133.33  8.48 p<0.434 

     p-value p<0.027 p<0.326 p<0.294 p<0.265  

Triglyceride (mg/dl) – Single/Unmarried participants 

    0 MONTHS 104.44  10.02 143.43  20.74 126.68  12.25 137.00  13.00 p<0.348 

    12 MONTHS 120.31  12.88 155.43  19.24 121.20  12.26 142.19  14.74 p<0.293 

    24 MONTHS 131.81  11.45 161.76  23.96 138.76  13.77 128.86  10.82 p<0.485 

      p-value p<0.068 p<0.348 p<0.186 p<0.573  

Triglyceride (mg/dl) – Married participants 

    0 MONTHS 128.35  12.11 171.22  21.68 148.62  16.65 173.45  14.78 p<0.194 

    12 MONTHS 107.33  9.92 160.18  12.64* 166.41  21.42* 171.03  16.88* p<0.003 

    24 MONTHS 120.06  10.55 184.41  22.50* 165.75  20.92 163.34  16.77 p<0.049 

      p-value p<0.083 p<0.274 p<0.259 p<0.748  

Triglyceride (mg/dl) – No-Insulin treated 

    0 MONTHS 115.88  9.76 148.00  13.41 106.15  9.84 157.27  14.03** p<0.010 

    12 MONTHS 114.00  11.12 152.60  14.37 118.19  13.12 153.82  15.56 p<0.062 

    24 MONTHS 132.85  13.02 159.03  13.77 120.26  11.86 142.64  16.40 p<0.218 

      p-value p<0.156 p<0.660 p<0.216 p<0.565  

Triglyceride (mg/dl) – Insulin treated 

    0 MONTHS 129.21  16.39 177.41  29.52 170.78  16.77 158.82  15.15 p<0.382 

    12 MONTHS 106.97  11.99 164.65  15.37* 172.78  21.66* 162.93  17.06 p<0.016 

    24 MONTHS 113.18  10.82 195.57  31.12* 186.26  21.40 153.75  14.83 p<0.034 

     p-value p<0.127 p<0.257 p<0.460 p<0.759  

Values are expressed as Mean ± SEM 

*Reflects significance taken at the 95% Confidence Interval compared to non-obese participants,  

**compared to Class II obese group. 
$Reflects significance taken at the 95% Confidence Interval compared to 0 months.  
$$Reflects significance taken at the 95% Confidence Interval compared to 12 months.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

Table 23. Outcomes measures total LDL, and HDL for patients with type 2 diabetes 

 

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese p-value 

LDL (mg/dl) – All participants 

    0 MONTHS 88.76  3.71  92.27  3.65  90.74  4.60   100.18  4.42  p<0.256 

    12 MONTHS 81.71  3.22  94.44  3.58  91.75  5.00   98.86  4.11* p<0.016 
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    24 MONTHS 84.15  3.62  89.38  3.63 86.81  4.72   99.67  4.04*  p<0.052 

p-value p<0.081 p<0.084 p<0.447 p<0.987  

LDL (mg/dl) – EA participants 

    0 MONTHS 88.74  4.76 92.16  4.96 84.91  6.24 93.71  6.23 p<0.713 

    12 MONTHS 83.33  4.37 96.31  4.62 87.90  6.97 92.79  5.48 p<0.269 

    24 MONTHS 85.67  4.90 88.44  4.32$ 77.65  5.31 98.00  5.94 p<0.086 

p-value p<0.446 p<0.026 p<0.175 p<0.695  

LDL (mg/dl) – AA participants 

    0 MONTHS 86.58  7.04 92.28  5.40 100.20  6.64 107.05  5.76 p<0.115 

    12 MONTHS 80.74  5.24 93.28  5.53 97.20  7.24 108.20  6.09* p<0.026 

    24 MONTHS 83.63  6.02 92.64  6.67 100.90  8.31 103.10  5.38 p<0.194 

p-value p<0.356 p<0.971 p<0.846 p<0.590  

LDL (mg/dl) – Male participants 

    0 MONTHS 83.81  5.48 83.37  6.70 85.31  7.74 90.31  9.98 p<0.925 

    12 MONTHS 77.27  4.93 86.74  5.69 85.50  8.34 87.57  9.05 p<0.600 

    24 MONTHS 78.67  4.98 80.19  5.40 79.83  8.31 90.77  9.28 p<0.627 

p-value p<0.401 p<0.096 p<0.586 p<0.995  

LDL (mg/dl) – Female participants 

    0 MONTHS 91.98  4.97 97.73  4.07 92.50  5.57 103.75  4.77 p<0.309 

    12 MONTHS 84.60  4.22 99.16  4.51 93.63  6.02 103.25  4.36* p<0.048 

    24 MONTHS 87.85  5.01 95.02  4.68 88.90  5.62 102.89  4.33 p<0.144 

p-value p<0.177 p<0.497 p<0.612 p<0.975  

LDL (mg/dl) – Single/Unmarried participants 

    0 MONTHS 93.38  9.31 104.57  7.50 94.04  7.80 100.24  5.42 p<0.688 

    12 MONTHS 86.69  8.39 103.35  6.40 95.80  7.59 100.62  5.12 p<0.426 

    24 MONTHS 90.19  9.79 96.81  7.06 95.24  8.06 98.10  4.54 p<0.909 

p-value p<0.625 p<0.236 p<0.963 p<0.874  

LDL (mg/dl) – Married participants 

    0 MONTHS 87.28  3.93 87.10  3.95 87.79  5.30 100.14  6.67 p<0.226 

    12 MONTHS 80.12  3.33 90.94  4.25 88.00  6.64 97.59  6.10 p<0.074 

    24 MONTHS 82.25  3.66 86.26  4.19 79.00  4.87 100.86  6.27* p<0.020 

p-value p<0.127 p<0.279 p<0.165 p<0.955  

LDL (mg/dl) – No-insulin treated 

    0 MONTHS 85.64  5.44 92.89  4.82  91.41  5.77 97.82  7.11 p<0.531 

    12 MONTHS 82.55  4.98 95.11  4.61 97.07  6.52 103.18  7.07 p<0.078 

    24 MONTHS 86.58  5.58 90.46  4.51 98.22  6.45 98.73  5.84 p<0.344 

p-value p<0.630 p<0.481 p<0.441 p<0.620  

LDL (mg/dl) – Insulin treated 

    0 MONTHS 91.88  5.09 91.67  5.54 90.04  7.32 102.11  5.60 p<0.493 

    12 MONTHS 80.88  4.16 93.78  5.52 86.00  7.63 95.46  4.81 p<0.197 

    24 MONTHS 81.79  4.69 88.33  5.73 74.48  6.13$ 100.44  5.68** p<0.019 

p-value p<0.029 p<0.164 p<0.018 p<0.617  

HDL (mg/dl) – All participants 

    0 MONTHS 54.24  2.04  46.43  1.71*  46.07  1.53*   46.52  1.60*  p<0.002 
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    12 MONTHS 56.66  2.28  47.75  1.87* 45.52  1.34*   45.90  1.58*  p<0.001 

    24 MONTHS 55.18  2.31  46.47  1.68*  46.30  1.42*   48.38  1.59  p<0.001 

p-value p<0.121 p<0.142 p<0.748 p<0.073  

HDL (mg/dl) – EA participants 

    0 MONTHS 50.28  2.48 42.87  1.93* 43.21  1.77 43.97  1.95 p<0.033 

    12 MONTHS 52.70  2.68 43.73  1.80* 44.30  1.80* 43.52  1.95* p<0.005 

    24 MONTHS 51.56  2.59 43.17  1.81* 44.73  2.04 45.10  1.93 p<0.023 

p-value p<0.147 p<0.632 p<0.451 p<0.473  

HDL (mg/dl) – AA participants 

    0 MONTHS 62.68  3.61 53.40  2.98 49.45  2.40* 50.20  2.69* p<0.012 

    12 MONTHS 64.68  4.22 55.44  3.83 46.55  1.82* 48.65  2.57* p<0.002 

    24 MONTHS 62.63  4.77 53.16  3.13 47.70  1.30* 52.60  2.53 p<0.017 

p-value p<0.729 p<0.195 p<0.323 p<0.113  

HDL (mg/dl) – Male participants 

    0 MONTHS 45.19  2.79 39.71  2.49 37.14  1.95 42.36  3.22 p<0.218 

    12 MONTHS 47.37  3.28 40.64  2.18 37.36  1.58 39.36  2.88 p<0.068 

    24 MONTHS 46.48  3.29 39.86  2.43 37.07  1.96 40.14  2.27 p<0.119 

p-value p<0.321 p<0.700 p<0.980 p<0.249  

HDL (mg/dl) – Female participants 

    0 MONTHS 60.35  2.42 50.70  2.08* 49.20  1.70* 48.14  1.80* p<0.001 

    12 MONTHS 62.93  2.71 52.27  2.51* 48.38  1.48* 48.44  1.73* p<0.001 

    24 MONTHS 61.05  2.84 50.68  2.06* 49.53  1.48* 51.58  1.78* p<0.001 

p-value p<0.310 p<0.188 p<0.672 p<0.019  

HDL (mg/dl) – Single/Unmarried participants 

    0 MONTHS 56.56  4.04 45.62  2.16* 47.60  2.24 47.71  2.43 p<0.042 

    12 MONTHS 57.00  3.75 44.76  2.33* 46.68  1.91* 47.48  2.12 p<0.008 

    24 MONTHS 53.50  3.41 46.14  1.94 47.92  1.78 49.52  2.11 p<0.171 

p-value p<0.452 p<0.529 p<0.702 p<0.417  

HDL (mg/dl) – Married participants 

    0 MONTHS 53.51  2.37 46.76  2.25 44.76  2.10 45.66  2.15 p<0.028 

    12 MONTHS 56.55  2.77$ 48.98  2.45 44.52  1.87* 44.76  2.25* p<0.003 

    24 MONTHS 55.71  2.85 46.61  2.25*$$ 44.90  2.14* 47.55  2.30 p<0.010 

p-value p<0.041 p<0.018 p<0.951 p<0.162  

HDL (mg/dl) – No-insulin treated 

    0 MONTHS 55.15  3.23 46.26  2.33 45.41  2.17* 48.14  2.52 p<0.034 

    12 MONTHS 56.30  3.42 46.39  2.07* 45.85  1.85* 47.73  2.63 p<0.013 

    24 MONTHS 56.42  3.50 45.66  2.06* 47.56  2.15 48.36  2.59 p<0.019 

p-value p<0.661 p<0.741 p<0.292 p<0.905  

HDL (mg/dl) – Insulin treated 

s    0 MONTHS 53.35  2.55 46.59  2.52 46.74  2.19 45.25  2.08 p<0.075 

    12 MONTHS 57.00  3.07 49.03  3.07 45.19  1.96* 44.46  1.92* p<0.005 

    24 MONTHS 53.97  3.06 47.24  2.65 45.04  1.85 48.39  2.04 p<0.089 

p-value p<0.096 p<0.082 p<0.446 p<0.039  

Values are expressed as Mean ± SEM 
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*Reflects significance taken at the 95% Confidence Interval compared to non-obese participants; 

**compared to obese class II participants.   
$Reflects significance taken at the 95% Confidence Interval compared to 0 months; $$compared 

to 12 months.  

(Column p value shows overall repeated measures of ANOVA) 

 

 

 

Table 24. Changes in the BMI, weight, blood pressure measurement and A1C from baseline 

to 3-,6-,9-,12- or 24-months of follow-up within four obese groups. 

 

Results from the Generalized Estimated Equation adjusted for gender and race with respect to base 

line parameters that is compared to 0 Months and 3, 6, 9, 12 and 24 Months. Values are expressed 

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese 

BMI 

    3 MONTHS -0.037 (0.173) -0.010 (0.060) -0.003 (0.690) -0.317 (0.106)* 

    6 MONTHS -0.043 (0.189) -0.028 (0.069) 0.201 (0.096)* -0.192 (0.075)* 

    9 MONTHS -0.164 (0.200) -0.009 (0.088) 0.298 (0.151)* -0.282 (0.096)* 

    12 MONTHS -0.114 (0.198) 0.183 (0.115) -0.067 (0.128) -0.181 (0.141) 

    24 MONTHS 0.100 (0.203) 0.344 (0.169)* -0.149 (0.131) 0.058 (0.197) 

Weight (lb) 

    3 MONTHS -0.069 (0.167) -0.010 (0.053) -0.039 (0.065) -0.232 (0.059)* 

    6 MONTHS -0.012 (0.184) 0.041 (0.064) 0.269 (0.092)* -0.238 (0.074)* 

    9 MONTHS -0.022 (0.204) 0.090 (0.065) 0.290 (0.125)* -0.223 (0.079)* 

    12 MONTHS -0.152 (0.185) 0.247 (0.093)* -0.104 (0.115) -0.124 (0.114) 

    24 MONTHS 0.062 (0.760) 0.312 (0.134)* -0.141 (0.121) -0.069 (0.150) 

A1C (%) 

    3 MONTHS -0.168 (0.291) -0.441 (0.384) 0.776 (0.291)* -0.101 (0.316) 

    6 MONTHS -0.213 (0.300) -1.185 (0.520)* 2.678 (0.312)* 0.220 (0.582) 

    9 MONTHS -0.140 (0.281) -1.004 (0.432)* 2.371 (0.456)* 0.258 (0.509) 

    12 MONTHS -0.151 (0.254) -1.076 (0.400)* 2.488 (0.496)* 0.451 (0.526) 

    24 MONTHS -0.331 (0.302) -0.728 (0.664) 3.097 (0.573)* 0.839 (0.382)* 

Systolic BP (mm Hg) 

    3 MONTHS 0.209 (0.237) 0.077 (0.345) 2.838 (0.263)* 0.456 (0.453) 

    6 MONTHS 0.456 (0.287) 0.629 (0.396) 4.422 (0.294)* 0.425 (0.434) 

    9 MONTHS 0.393 (0.284) 0.291 (0.399) -1.955 (0.236)* 0.154 (0.484) 

    12 MONTHS -0.176 (0.306) 0.467 (0.324) 0.427 (0.193)* -0.543 (0.550) 

    24 MONTHS -0.168 (0.274) 0.620 (0.141) 0.707 (0.265)* 0.317 (0.459) 

Diastolic BP (mm Hg) 

    3 MONTHS -0.007 (0.316) -0.015 (0.395) 1.511 (0.313)* 0.368 (0.215) 

    6 MONTHS 0.600 (0.253)* 0.062 (0.453) 1.221 (0.340)* 0.403 (0.300) 

    9 MONTHS 0.288 (0.294) -0.214 (0.427) -1.432 (0.290)* 0.332 (0.197) 

    12 MONTHS -0.671 (0.276)* -0.389 (0.208) -1.489 (0.200)* 0.088 (0.260) 

    24 MONTHS -0.448 (0.306) 0.130 (0.299) 0.217 (0.304) -0.175 (0.308) 
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as β coefficient (SE) within each group compared to baseline levels. *Reflects significance taken 

at the p<0.05 levels compared to 0 months. 

BMI - Body Mass Index; A1C - Hemoglobin A1c; BP – Blood pressure 

 

Table 25. Changes in the total cholesterol, LDL, HDL, and Triglycerides from baseline to 12- 

or 24-months of follow-up within four obese groups. 

 

Characteristics Non-Obese Class I Obese Class II Obese Class III Obese 

Total Cholesterol 

    12 MONTHS -0.478 (0.424) -0.569 (0.428) -2.204 (0.480)* 0.555 (0.368) 

    24 MONTHS -0.102 (0.361) 0.001 (0.393) 2.036 (0.380)* 0.371 (0.396) 

LDL 

    12 MONTHS -1.023 (0.683) 0.443 (0.891) -3.200 (0.798)* -0.704 (0.780) 

    24 MONTHS 0.008 (0.611) -0.165 (1.010) 4.201 (0.643)* -0.469 (0.620) 

HDL 

    12 MONTHS 0.295 (0.333) 0.231 (0.442) 0.105 (0.353) 0.487 (0.352) 

    24 MONTHS 0.458 (0.294) -0.380 (0.367) 1.242 (0.572)* 0.530 (0.418) 

Triglycerides 

    12 MONTHS -1.432 (0.883) -2.971 (1.404)* -2.238 (0.881)* 2.737 (0.926)* 

    24 MONTHS -1.995 (0.919)* -0.197 (0.844) -3.259 (1.197)* 2.520 (0.876)* 

 

Results from the Generalized Estimated Equation adjusted for gender and race with respect to base 

line parameters that is compared to 0 Months to 12 and 24 Months. Values are expressed as β 

coefficient (SE) within each group compared to baseline levels. *Reflects significance taken at the 

p<0.05 levels compared to 0 months.  

LDL- Low density Lipoprotein; HDL - High density Lipoprotein 
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Chapter 5: Discussion and Conclusion 
 

This study evaluated the overall diabetes and health related outcomes for all participants  

 

as well as specific groups. Particpants were separated by various characteristics to analyze the  

 

differences among them. DSMES programs should be tailored to the audience for groups and  

 

individualized for patients to achieve optimal results. Grouping participants by gender, race,  

 

marital status and obesity gives us possible insight to which groups are achieving better  

 

outcomes, which could be due to the tailoring of the program. If specific groups of people have  

 

significantly different results, it could reveal possible bias or cultural insensitivity, or natural  

 

progession of diabetes.  

 

 The retrospective chart review adds to the evidence base by documenting outcomes from  

 

patients participating specifically in a comprehensive DSMES program. While ADA-recognition 

 

requires compliance with 10 identified standards, due to a variety of different program structures  

 

and healthcare providers, there can be variations in services. Several studies summarize the  

 

evidence and efficacy of DSME and MNT89–91.  Direct comparative analysis between  

 

studies is challenging given the heterogeneity of what constitutes DSME across studies; breadth,  

 

duration and intensity of the interventions; use of individual providers or multidisciplinary  

 

teams; and whether the RDN is the provider of the nutrition education component 1,8,44,68,92,93.  

 

Exploring outcomes specifically in ADA-recognized programs, with interdisciplinary  

 

DSMES and individualized RDN-administered MNT provides a means to assess outcomes that  

 

are administered according to the current standards of practice. The methodology tested through  

 

this retrospective chart review sparks the need for the Health Matters program to continue to  

 

track health outcomes, but also to include more innovative and consistent methods of tracking  

 

outcomes. Evaluating long-term DSMES programs is crucial to continue to support better  
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referral systems, reimbursement, structure/frequency of sessions and access to these needed  

 

services. 

DSMES and MNT insurance billing, physician referral, and patient identification training 

should be conducted yearly and provided by the DSMES providing facilities and the ADA and 

ADCES to establish rapport and partnership between referring providers and DSMES programs. 

Interdisciplinary treatment and communication could assist in eliminating barriers to access. The 

training will establish and maintain relationships between the local physician’s offices, health 

centers, hospitals and the facilities providing DSMES. Communication between the referring 

provider, patient, and DSMES team is essential for the promotion and utilization of DSMES 

services. In Krall et al, the local diabetes educators were introduced as team members of the 

primary care practices, while still being employed by their hospitals94. They were approved to 

collaborate with community primary care clinics in identifying patients, notifying them and 

assisting with scheduling DSMES appointments.  Compared to the usual care group with 

diabetes educators being outside providers, a higher percentage of patients in the intervention 

practices were referred to DSMES (18.4% vs 13.4%; P < .0001), and of those referred, a higher 

percentage of patients in the intervention practice participated in DSMES (34.9% vs 26.1%; P = 

.02). This interdisciplinary team’s theory with consistent interaction between diabetes educators 

and primary care clinics is ideal for effective referral process and access to DSMES. 

Poor cultural tailoring of DSMES is another unfortunate barrier, especially when diabetes 

affects minorities disproportionately. Non-Hispanic blacks are twice as likely as non-Hispanic 

whites to die from diabetes; 60 percent more likely than non-Hispanic white adults to be 

diagnosed with diabetes by a physician; and 3.2 times more likely to be diagnosed with end stage 

renal disease as compared to non-Hispanic whites.39 In 2017, non-Hispanic blacks were 2.3 times 
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more likely to be hospitalized for lower limb amputations as compared to non-Hispanic whites. 

The mean percent increase of individuals with diabetes from 2005 to 2050 was projected to be 

174% for men and 220% for women, with a disproportionate number of minorities having the 

fastest growth: 481% among Hispanics, 208% among Blacks and 113% among Whites95. The 

higher prevalence of diabetes among Blacks and Hispanics opens up the conversation of cultural 

differences among people with diabetes and how it affects diabetes self-management. Kulkarni et 

al. concluded that it was crucial to ask about each patient’s specific food habits to have any hope 

of providing culturally appropriate interventions or education for modifying eating patterns to 

prevent and treat T2DM. T2DM requires nutrition intervention and skill in the cultural aspects of 

working with these clients96. Goff et al. concluded that the provision of culturally sensitive 

DSMES is a challenging area of practice for practitioners, but they recognize the need for more 

training and resources to support them in developing cultural competence97. This training could 

be provided virtually by providers from various cultural backgrounds to make sure that DSMES 

providers are equipped with cultural competence and sensitivity. 

Different cultures present different barriers specific to culture and family dynamics. In a 

study about the perceptions of barriers to diabetes management from the perspectives of 

Hispanic immigrant patients and family members, the family members/significant others claimed 

that they could provide support, but they lack the knowledge to do so98. Participants described 

the emotional suffering resulting from diabetes as depression and feeling isolated from their 

family members during mealtime since they were unable to eat the same things. Lack of self-

control was identified as a barrier to diabetes self-management in a study conducted with urban 

African American Adults with T2DM99. Participants specifically noted that it was difficult to 

follow dietary recommendations when food was present in a social context, like holiday 
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celebrations or family gatherings. Another study conducted with Haitian and African Americans 

with type 2 diabetes concluded that when developing strategies to manage these minority groups, 

diabetes healthcare providers should consider cultural background, coping abilities, and socio-

demographic factors when providing guidance and education100.  

There are many barriers to DSMES, but for every barrier there is a facilitator or enabler. 

Healthcare professionals should assess the patient’s living situation, cultural background, and 

barriers so the best plan for intervention can be implemented. Promoting DSMES as a profession 

and a service for patients with type 2 diabetes will spread the word that this service is available. 

If more providers from various backgrounds and cultures participate, this also helps bridge the 

gap in culturally sensitive DSMES. With improved access to DSMES through virtual education, 

increased administrative assistance and training for referrals and billing, interdisciplinary teams 

in primary care clinics, and increased numbers of providers and DSMES facilities, this could 

help to improve participation in DSMES.  

Health Matters was able to help participants get closer to achieving and/or maintaining 

an A1C near the target of 7%. While there were no significant improvements in health outcomes 

overall, the ongoing DSMES program significantly improved the A1C in participants with 

uncontrolled diabetes, A1C >9%. This population is at risk for complications, but the risk 

decreases with the decrease in A1C.  

There were also few significant differences among groups, which is encouraging that the 

DSMES program can be successful for all. Participants with various BMIs can still achieve 

glycemic targets despite their weight. There were no significant differences in hemoglobin A1C 
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when we separated the participants into obesity groups and compared them to the nonobese 

groups.  

Limitations 

There were several limitations to this study, including a small sample size, lack of  

 

a control group and the use of secondary data. Future studies should track participants who chose  

 

not to participate in the program to compare outcomes. Health Matters Participants are all  

 

employees of the hospital, so that creates a level of bias and financial resources that are not  

 

available to all patients with T2DM. The majority of the participants were white (62.1%) and  

 

female (65.8%). Health Matters only has one male care manager and one care manager of color.  

 

Diversity in DSMES providers could assist in rapport and tailoring DSMES to participants’  

 

lifestyles. This study also didn’t include methods to assess possible confounding factors like self- 

 

efficacy, behavioral changes, and adherence to medications.  

 

Conclusion 

Understanding the outcome differences among groups can help to identify and address  

 

areas for improvement or more success in tailoring DSMES services to patients. While DSMES  

 

is only one part of the diabetes management plan, DSMES providers are in contact with the  

 

patient and monitoring their results more than most health care providers. DSMES providers  

 

have an opportunity to make great change. The structure of the Health Matters program would  

 

help eliminate several of the barriers to DSMES. The consistent support and education quarterly  

 

could help eliminate these barriers and help patients with T2DM gain access to individualized  

 

DSMES, and a team that is trained to make changes in the patients’ management plan sooner  

 

rather than later. These diabetes management changes could help decrease the risk of  

 

complications and improve patients’ quality of life.  
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Name __________________________________Employee ID#_____________________ 
Phone_________________________Email_____________________________________ 
Date of Birth ____________Physician ___________________Phys phone____________ 
Cigna Group No.___________________________ Member ID_____________________ 

Health History:  ____Type 1 Diabetes     ____Type 2 Diabetes    ____Pre-Diabetes   
____Insulin Resistance   ____ High Blood Pressure    ____High Cholesterol  
____Polycystic Ovarian Syndrome  
Other___________________________________________________________________ 

______________________________________________________________________________________ 

Program Benefits: 

 Free diabetes medications, lancets, and test strips through Employee Pharmacy
 Free 12-month Wellness Center membership

 Free diabetes education and support through Huntsville Hospital’s HealthWorks,
Diabetes Control Center, and Wellness Centers 

Mandatory Requirements: 
*Please initial if you agree:

 Attend kick-off meeting *______ 
 Huntsville Hospital employee on hospital insurance *______ 
 Complete Diabetes Education courses *______ 
 Complete initial labs, health/fitness assessments *______ 
 Commit to exercising at least 8 x per month *______ 
 Follow your Physician’s orders regarding your diabetes          *______ 
 Have labs drawn (no cost) at a HH lab every 3 months             *______ 
 Attend quarterly care manager and group meetings *______ 

Please complete the following chart (may attach additional sheet if needed): 
Drug Dose How taken (orally etc.) How Often 

 IMPORTANT: Return this completed application in person to HealthWorks, Blackwell 
Medical Towers Suite 10. The Physician Approval Form, downloadable from Pulse, must be 
completed by your primary care physician. (BOTH forms must be completed and the information 
returned to HealthWorks to be eligible for benefits.) Questions? Call 256-265-6288. 

Huntsville Hospital HealthMatters Diabetes Management Application 
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/;~7 Health Matters 
Your employee disease management program 

Program Benefits 

• Free diabetes medications, glucose meter, lancets, and test strips through Employee Pharmacy 

• Free diabetes education and support through Corporate Wellness, HealthWorks department, the 
Diabetes Control Center, and HH Wellness Centers 

• Free Lab Work through Huntsville Hospital Lab 

Labs must be done the month prior to care manager visits 

• Free Diabetes Grocery Store Tours and Healthy Cooking Demos 

Program Requirements: 

• Huntsville Hospital Employee on HH Insurance 

• Huntsville Utility Employee on Insurance 

• *Complete Initial Labs 

• *Have labs drawn (at no cost) by any HH lab every 3 months 

• * Attend quarterly care manager meetings 

• Commit to exercising at least 8 x per month and documenting your exercise. This will be shared 
with your care manager at each visit. 

(Take advantage of your Free Wellness Center membership) 

• * Attend end of the year meeting 

• Follow your physician's orders regarding your diabetes management 

*Failure to adhere will result in termination from the HealthMatters Disease Management Program. 

94



11 HEALTHMATTERS - RETURNING MEMBER CALENDAR 2017-2018 

August 
o Care Manager Visit 
o Exercise 

September 
o Exercise 

October 
o AtClab 
o Exercise 
o * Grocery Store Tour (TBD) 

November 
o Care manager visit 
o Exercise 

December 
o Exercise 
o * Healthy Cooking Demo and O&A 

Januai:y 
o AtClab 
o Exercise 

Februai:y 
o Care manager visit 
o Exercise 

March 

April 

June 

July 

o Exercise 

o AtClab 
o Exercise 
o * Special Exercise Class ( TBD) 

o Care manager visit 
o Exercise 

0 End of year Nutriti.on-Exercise-Medicati.on Review Class 
o Exercise 

o 12 Month Fasting Labs 
o Exercise 

August 
o Care manager visit 
o Exercise *Optional, but highly encouraged 
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Facsimile Cover Sheet 
Date: # of pages including cover sheet: 2 

To: From: Diabetes Control Center Staff 

Dept: Diabetes Control Center 

Phone #: Dept Phone #: 256-265-3069 

Fax #: Dept Fax #: 256-265-3073 

The Diabetes Control Center would like to help your patients and staff with the 
scheduling process. 

The referral form attached is what we will need signed by the physician in order to 
give your patients specialized care for Diabetes. 

Please have your referral specialist call the number located at the top of the referral 
form or the patient may call to schedule, if appropriate. Then please fax this referral 
to us at 256-265-3073. 

The patient will then be scheduled for an INITIAL ASSESSMENT. At this initial 
assessment we will schedule our classes, Diabetes University. Our team of certified 
diabetes educators including nurses and dietitians will provide your patients with the 
knowledge and tools needed to help manage diabetes and to help prevent 
complications. 

Please call 256-265-3069 if you have any questions. Thank you for your ongoing 
support of our program. 

CONFIDENTIALITY NOTE: The information contained in this facsimile message is legally privileged and confidential information 
intended only for the use of the individual or entity named above. If the reader of this message is not the intended recipient, you are hereby 
notified that any dissemination, distribution or copying this telecopy is strictly prohibited.  
If you have received this fax in error, please complete the below information and fax this form (along with your fax coversheet) to 
the HH Health System Privacy and Security Officer at 256.265.4477 Thank you.  
Please check the one box below that describes what you did with the document(s) you received.  

¨   The document(s) was shredded. No copies made or kept. 
¨   The document(s) was not shredded, but was destroyed so that it would be impossible for 

someone to piece the document back together. No copies were made or kept. 
¨   The original document(s) was returned to the above address. No copies were made or kept 

How many pages of documents you unintentionally received_______ 
Thank you for your assistance in this matter! 

     Policy #744    06/2017 
Form # NS 287660 

Address: 420 Lowell Drive, Suite 500 
City, State, and Zip Code Huntsville, AL 35801 
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HealthMatters Physician Approval and Medical Clearance 
Patient Name: DOB: 

 

Medical Clearance for Exercise 
For the HealthMatters program, your patient will be required to participate in an exercise program at Huntsville Hospital’s Wellness 

Center.  Your patient has completed a readiness questionnaire which has highlighted the need for a medical clearance.  By completing 

this form, you are not assuming responsibility for our program.  If however, you know of any reason why your patient should not 

undertake a basic assessment of fitness, please indicate the reasons below.  

 No medical restrictions to exercise       Refer patient to physician before engaging in exercise program                            

 Restrictions of the following:    _________________________________________________________________________________ 
 

Diagnosis 
 250.00  Type 2                250.01  Type 1                250.02   Type 2, uncontrolled                250.03  Type 1, uncontrolled 

  Other    ___________________________________________________________________________________________________ 

Is the patient treated with insulin?      Yes               No                       Using an insulin pump?      Yes              No 

Is the patient treated with oral agents?      Yes            No                   

Comments____________________________________________________________________________________________________ 

   Diet order    _______________________________________________________________________________________________ 

 
Dispense as Written  

Test Strips:      50 strips               100 strips             Other amount ____________  
 
Glucose Meter:    X Meter as specified by HealthMatters             
 

Frequency of Monitoring Ordered 
  Daily                 2 times a day                 3 times a day                 4 times a day                 Other _______________________ 
 

Documentation 
Co morbidities:      Hypertension           Peripheral vascular disease            Neuropathy            Visual impairment 
                              Dyslipidemia             ESRD                  Other  __________________________________________________ 

Complicating/aggravating circumstances:      Hospitalization:  Last date admitted:  _______________________ 

                                Other_____________________________________________________________________________________ 

Physician’s signature:  ________________________________________     Date:  __________________     Time:________________ 

Physician’s name (printed):  ______________________________________________  Phone #:  ______________________________ 

Address:  _______________________________________________________________  Fax #:  ______________________________ 

City:  _________________________________________ State:  _____________________  Zip:  _______________________ 

 

**The HH Healthy System Lab will fax your patient’s HealthMatters free lab results to your office every 3 months. ** 

 
**Please return this form to your patient or fax to HealthWorks at (256) 265-6278** 
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420 Lowell Drive, Suite 500
(256) 265-3069 | fax: (256) 265-3073

DIABETES 101: What You Need to Know

This introductory class focuses on diabetes self-care including food 
groups, meal planning and timing, target blood glucose levels, sick 
days, symptoms and treatments of hypoglycemia, and the positive 
effects of exercise on blood glucose. This is a four-hour class.

Please bring to class:

• Glucose meter

• A list of current medicines and any medical procedures since
your initial appointment on __________.

(date)

You are scheduled  
for Diabetes 101 on 

___________ 
 (date)   

___________   
   (time)

DIABETES 102: Taking Steps to Stay Healthy

This class will build upon the basic principles learned in Diabetes 101. 
You will learn how to understand lab results, read food labels, use 
sugar alternatives and care for your feet. This is a two-hour class.

Please bring to class:

• Meal Time Glucose Worksheet (green sheet) from
Diabetes 101

• Exercise and Behavior Goals (blue sheet) from Diabetes 101

You are scheduled  
for Diabetes 102 on 

___________ 
 (date)   

___________   
   (time)

DIABETES 103: Trouble Shooting and
Keeping a Positive Outlook

This class will help prepare you for the unexpected situations that can 
interfere with your diabetes control. You will learn strategies for dealing 
with issues such as illness, disasters, travel, social activities and family 
situations. You will develop a plan for healthy coping. This is a two-hour 
class.      

Please bring to class:

• Exercise and Behavior Goals (blue sheet) fro Diabetes 102

You are scheduled  
for Diabetes 103 on 

___________ 
 (date)   

___________   
   (time)

If needed, individual follow-up appointments (30-60 minutes) can be scheduled.         
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DIABETES UNIVERSITY
According to the American Diabetes Association, diabetes education is associated with lower 
average blood glucose and improved quality of life.

Appendix C



Name:  ________________________ 

Date:    ________________________ 

Diabetes 101 Class 

Goal 1:  Set an Exercise goal that you will begin today! 
I plan to: 

How long? 

How often/what days? 

Goal 2:  Set another goal of your choice to start today! 
I plan to: 

How often/what days? 

Diabetes 102 Class  Date: _________________________          

Goal 1:  Were you successful with your Exercise Goal? 

□ Always □ Most of the time □ ½ the time □ Seldom □ Never

If you answered ½ the time or less, what was/were the reason(s)? 

□ lack of time

□ don’t like the activity

□ physical problem such as pain or injury

□ weather related problems

Goal 2:  Were you successful with this Goal? 

□ Always □ Most of the time □ ½ the time □ Seldom □ Never

If you answered ½ the time or less, what was/were the reason(s)? 

Set a new goal that you will begin today! 

I plan to: 

How often/what days? 

Diabetes 103 Class  Date: _________________________          

Goal 1:  Were you successful with the Goal set in Diabetes 102 class? 

□ Always □ Most of the time □ ½ the time □ Seldom □ Never

If you answered ½ the time or less, what was/were the reason(s)? 
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MEMO 

To: IRB Admin, Office of Research Compliance 

From: Brittannie Chester, PhD Student in Nutrition 

Department of Nutrition, Dietetics and Hospitality Management 

Protocol: #19-314-  The Effects of Diabetes Self-Management Education and 
Support in North Alabama: Comparing Education Structures 

Date: July 25, 2019 

Subject: IRB Revisions 

Auburn IRB Admin, 

I have attached the application revisions. 

1. In item 4 of the application form, describe the PI's relationship with Huntsville
Hospital.  If the PI is an employee of the hospital, that must be described in item
4.

a. The Principal Investigator is a former full-time employee and current
PRN, seasonal/as needed Registered Dietitian with Huntsville Hospital. Chart access 
has been granted to the principal investigator by the Huntsville Hospital Institutional 
Review Committee for this research. 

2. In item 4 of the application form, provide the timeframe of the data collection
(for example, what years of data will be reviewed).

a. The data will be collected from January 2015 – May 2019

3. If a data collection form, will be used, submit a copy.
a. No official data collection form will be used, the data will be recorded in a

blank excel spreadsheet.
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4. Briefly describe the proposed research, including purpose, participant population, recruitment
process, consent process, research procedures and methodology.

Using retroactive data collection, we would like to analyze the effects of diabetes self 
management education in North Alabama and Southern Tennessee. The data will be collected 
from Huntsville Hospital's electronic medical records via Cerner's electronic health system. The 
principal investigator is a former full time employee and current PRN, seasonal/as needed 
Registered Dietitian with the hospital. Chart access has been granted to the principal 
investigator by the Huntsville Hospital Institutional Review Committee for this research. 
Huntsville Hospital is the second-largest hospital in Alabama. Huntsville Hospital is a 971-bed 
hospital that serves as the regional referral center for North Alabama and southern Tennessee. 
The Huntsville Hospital Diabetes Control Center provides diabetes education to the community 
via inpatient and outpatient education. We would like to collect changes in weight, BMI, Blood 
glucose, Blood pressure, lipids, and hemoglobin A 1 C of more than 500 type 2 diabetes patients 
between the ages of 18-100. The data will be collected from patients with type 2 diabetes who 
have received diabetes coaching and self-management education and support from the 
diabetes control center from January 2015 - May 2019 in the outpatient community and the 
Health matters program provided for hospital employees and their families. Age, race, gender, 
rural/urban location, weight, height, BMI, Blood pressure, LDL, HDL, Triglycerides, glucose, 
Hemoglobin A1C, insulin, medications and total cholesterol will be collected and documented in 
a blank excel spread sheet.

5. Describe how participants/data/specimens will be selected. If applicable, include gender, race, and
ethnicity of the participant population.

This population includes women and men with type 2 Diabetes Mellitus between the ages of
18-100 and of all races, mainly African American, Caucasian, and Hispanic. This information will
be collected from existing data in the hospital, and the information will be coded. This data will
be a limited data set, where the names will only be seen in the hospital during collection, then a
code will be given to each patient.

AU Exemption Form 
Version 1.21.2019 

Page 4 of 6 
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If you’ve just learned that you have diabetes or prediabetes, you probably 
have a lot of questions about what you can or can’t eat. Do you wonder 
if you can ever have your favorite food again? What happens when you 
are eating at a restaurant or a friend’s house? Do you have to change your 
whole diet just because you have diabetes?

The answer is NO. There is nothing that you can’t eat. You don’t have to 
give up your favorite foods or stop eating at restaurants. 

But, it is important to know that everything you eat has an effect on your 
blood sugar. Learning to eat regular meals, controlling the amount you eat, 
and making healthy food choices can help you manage your diabetes bet-
ter and prevent other health problems. 

Some skills are more complex, but your diabetes educator or dietitian can 
help you learn about: 

Counting carbohydrates»

Reading food labels»

Measuring the amount of a serving»

Developing a practical meal plan»

Preventing high or low blood sugar»

Setting goals for healthy eating»

Pick one or two of these skills and discuss them with your healthcare provider.

There are only 3 main types of nutrients in food: carbohydrates, proteins, 
and fats. A healthy meal will include all three types.

People with diabetes can’t have sugar.

FALSE: Sugar is just another carbohydrate and can fit into a meal plan. 
Sugary foods, however, do not have the same nutrition as grains or 
vegetables, and can often be high in fat and calories. It’s best to limit 
sugar-containing foods to small portions, and be sure to count the 
carbohydrates toward the total recommended in your meal plan.

CArbOhydrAtE (AkA “CArbS”):
One of the three main types of nutrients 
found in food. Bread, pasta, rice, fruits, 
vegetables (especially starchy vegetables 
such as potatoes, corn, peas, dried beans), 
milk, and sweets are all carbs. Don’t 
forget that carbohydrates can be found 
in beverages, too.

POrtiON:
How much of a food you eat

MEAL PLAN:
A guide for healthy eating developed 
with your healthcare provider

hyPOgLyCEMiA:
Low blood sugar

hyPErgLyCEMiA:
High blood sugar

Word Wall

Eat breakfast every day. Breakfast 
helps begin the calorie-burning process 
that provides you with energy. Include 
small snacks between meals as part 
of your daily intake to help keep your 
body  going.

Space your meals throughout the day. 
Going too long without eating may 
result in excessive hunger, which can 
lead to overeating later on. Try to eat 
every 4 to 5 hours during waking hours. 

Supported by an educational grant 
from Eli Lilly and Company.
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When I think about healthy eating, I feel: _________________________________________________________ and

 

What did you eat for dinner last night? _______________________________________________________________

Is there anything you could have done to make your meal healthier? _______________________________________

For you, what is the hardest part about healthy eating? __________________________________________________ 

What is the best part about healthy eating? ___________________________________________________________

Complex carbohydrates »  such as whole grain bread

Fiber,  » which is found in beans, whole grains, fruits and vegetables  

Lean protein, »  such as chicken (without skin) or fish

Lots of vegetables » —especially the green, leafy ones

A limited amount of heart-healthy fats » , such as olive, peanut or canola oil, walnuts, almonds and flax seed

A good first step is to follow the “plate method” of meal planning, 
which includes a healthy balance of foods and controlled portions.  

Visually divide your plate into 4 sections. For lunch or dinner, fill ½ the plate with non-starchy vegetables (such as: 
greens, green beans, broccoli, cabbage); ¼ should contain meat or other protein (fish, eggs, low-fat cheeses, cottage 
cheese, beans or legumes); ¼ contains starch (such as a potato or whole grain bread). On the side, include an 8 
ounce glass of low fat milk or a small piece of fruit.  

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

_______________________________________

‘‘
._______________________________________________________ (Pick 3 words to fill in the blanks)
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Being active is not just about losing weight. It has many health benefits like 
lowering cholesterol, improving blood pressure, lowering stress and anxiety, 
and improving your mood. If you have diabetes, physical activity can also 
help keep your blood sugar levels closer to normal and help you keep your 
diabetes in control.

It can be difficult to find the time or the motivation to start an exercise 
program. Everyone’s physical abilities and schedules are different; choose 
the best ways to fit physical activity into your daily life—whether it’s walk-
ing to work, doing chair exercises or working out at the gym.

The important thing to remember is to choose activities that you enjoy doing 
and to set goals that are realistic. 

Your healthcare provider can help you design an activity plan that works 
for you. 

Breaking activity into three 10 minute sessions throughout the day is 
as good as one 30 minute session. This can help you fit exercise into 
your schedule.

You are not working out hard 
enough if you can carry on 
a conversation.

FALSE. You should be able to 
talk when doing an activity. 
If you can’t, then your body is 
working too hard and you need 
to slow your pace.

 

ExErCiSE (Or PhySiCAL 
ACtivity):
Activities that get your body moving 
and help you stay healthy

CArdiO:
Exercise that raises your heart rate

rESiStANCE trAiNiNg:
Activities that help you build muscle 
and strength

Word Wall

Any amount of physical activity is better 
than none at all. Making physical activity 
part of your daily lifestyle burns calories 
even if it’s not part of a structured plan. 

Even if you are inactive and out of shape 
now, you can improve your health by mov-
ing just a little more. Take small steps to add 
more movement into your daily lifestyle. In 
time, you will find that you are stronger and 
will be able to move even more! 

Check your glucose before and after physical 
activity to learn how your body responds.

Supported by an educational grant 
from Eli Lilly and Company.
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What’s your all-time favorite activity that gets you moving? _________________________________________________

What stops you from doing it? (Circle as many as you want)

Not enough time »

Too out of shape »

Too tired »

Not motivated »

Can’t afford it »

My  »  hurts too much

What can you do to get started doing this activity or working up to it? __________________________________

____________________________________________________________________________________________

Pick some other activities that you enjoy doing:

 

Frequency » —How often will you do this activity? Work up to 5 or more days a week.

 intensity » —How hard should you be working? Remember, you should be able to talk, but not sing during 
an activity.

time » —How long will you do it? Be realistic. Start with 5 or 10 minutes, and work up to 30 minutes.

type of Activity » —What will you be doing? Do something you enjoy!

Partner with a friend to find creative ways to be more physically active.  »

Take your dog for a walk or play fetch at the park. »

 Call a friend to go dancing or put on your favorite song and make the living room your  »
personal dance floor. 

Find a gym buddy to motivate you to stay active. »

Take the stairs instead of the elevator.  »

If you eat lunch with a co-worker, ask him/her to join you for a short walk after you eat. »

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________

__________________________________
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Checking your blood sugar levels regularly gives you vital information about 
your diabetes control. Monitoring helps you know when your blood sugar 
levels are on target. It helps you make food and activity adjustments so that 
your body can perform at its best. It takes some time and experience to 
figure out how your daily activities and actions affect your blood sugar.  

Your diabetes educator can help you learn:

How to use a blood sugar (glucose) meter. »

When to check your blood sugar and what the numbers mean. »

What to do when your numbers are out of your target range. »

How to record your blood sugar results.  »

Checking your blood sugar is an important part of diabetes self-care, but 
monitoring your overall health includes a lot of other things too, especially 
when you have diabetes. You and your healthcare team will also need to 
monitor your:

Long-term blood sugar control—A1C, eAG  »

Cardiovascular health—blood pressure, weight, cholesterol levels »

Kidney health—urine and blood testing »

Eye health—dilated eye exams »

Foot health—foot exams and sensory testing »

The American Diabetes Association recommends an A1C target below 
7% (an eAG of 154 mg/dl); the American Association of Clinical 
Endocrinologists recommends less than 6.5% (an eAG of 140 mg/dl).

 

If you want to see how your body responds to your meal, wait 1-2 hours 
after eating to check your blood sugar levels.

trUE. Your blood sugar rises in response to what you’ve eaten. It takes 
about 2 hours for the numbers to reflect the full rise. 

MEtEr:
A small device that is used to check blood 
sugar levels 

LANCEt:
A small needle used to get a blood sample

A1C:
A test that measures your average blood 
sugar levels during the past 2-3 months

EStiMAtEd AvErAgE gLUCOSE 
(eAg):
The number of the A1C test changed into 
mg/dl like the blood sugar levels shown 
on your glucose meter 

Word Wall

Wash your hands with soap and water 
and dry them thoroughly before check-
ing your blood sugar. Substances on 
your skin (like dirt, food, or lotion) can 
cause inaccurate results.

When traveling, keep your supplies with 
you. Advise security personnel that you 
are carrying diabetes supplies. 

If you have trouble affording the test 
strips, call the toll-free number on the 
back of your meter to see if coupons are 
available, or ask your diabetes educator 
about other resources. 

Supported by an educational grant 
from Eli Lilly and Company.
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11:00 a.m.

12:00 p.m.

1:00 p.m.
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3:00 p.m.

4:00 p.m.

5:00 p.m.

6:00 p.m

7:00 p.m.

8:00 p.m.

9:00 p.m.

10:00 p.m.

Activity    Eating    Medication

Remember, the way you feel does not always reflect what your blood sugar is doing. The only way you know is to 
check your numbers!

Check your blood sugar levels as directed to share with your doctor or diabetes educator. »

 Follow a schedule, keep a record of your daily levels, and use the numbers to make decisions  »
about your diabetes care.

Check your blood sugar levels if you think you’re getting sick.  »

When you check your blood sugar levels:

Keep a record and bring it to every health appointment.   »

Try to identify patterns when your blood sugar goes up or down. »

If your numbers aren’t at goal, don’t get down. This is useful information that can help your healthcare provider 
match your treatment to your needs.

If you develop a regular schedule and follow it closely, you’ll learn how your blood sugar levels affect how you feel.  
You’ll start to recognize unhealthy blood sugar trends before they get out of control.

What is your typical day like, in terms of eating, activity, and diabetes medication? (Record it in the space below)
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There are several types of medications that are often recommended for 
people with diabetes. Insulin, pills that lower your blood sugar, aspirin, 
blood pressure medication, cholesterol-lowering medication, or a number 
of others may work together to help you lower your blood sugar levels, 
reduce your risk of complications and help you feel better.

Your medications come with specific instructions for use—and they can 
affect your body differently depending on when and how you take them. 
It may take a while to figure out which medicines work best with your 
body. So it’s important for you to pay attention to how you feel and how 
your body reacts to each new medicine or treatment. It’s up to you to tell 
your pharmacist, doctor, nurse practitioner, or diabetes educator if you’ve 
noticed any side effects. 

It’s important to know the names, doses and instructions for the medications 
you’re taking, as well as the reasons they are recommended for you.  

 Ask your doctor, nurse practitioner or pharmacist  » why this 
medication was recommended for you.

 Ask your diabetes educator »  to help you fit your medication routine 
into your daily schedule. Be sure to bring all medications or labels 
with you when you go to health appointments.

 Ask a family member »  to go with you to an appointment and take 
notes about any medication instructions. Or, ask someone to remind 
you to take your medications if you have difficulty remembering to 
take them.

Some over-the-counter products, supplements, or natural remedies can 
interfere with the effectiveness of your prescribed medicines. Tell your 
diabetes educator about ANY supplements you are taking so that he/she 
can make the best recommendations for your care.

 

When you inject insulin, you need to rotate your injection sites.

trUE. If you inject insulin in the same spot every time, your tissue can 
become damaged and won’t absorb insulin as well. Be sure to rotate your 
injection sites between the fattier parts of your upper arm, outer thighs, 
buttocks, or abdomen.

iNSULiN:
A hormone that helps the body use 
glucose (sugar) for energy

SidE EFFECt:
An effect that a drug has on your body 
that it is not intended (i.e. diarrhea, 
nausea, headache)

Word Wall

If you often forget to take your medica-
tion, try to remind yourself by linking 
it to a specific activity—like watching 
the news every night or brushing your 
teeth—or by setting an alarm on your 
watch or cell phone.

Take a pen and some paper with you 
to your healthcare visit and take notes 
when your provider tells you about 
your medicine.

Supported by an educational grant 
from Eli Lilly and Company.
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Name one of your medications. 

How much are you supposed to take?

When are you supposed to take it and how o�en?

Why do you have to take this medication?

What are some of the possible side e�ects?

What are you supposed to do if you experience side e�ects?

Anything else you need to know?

What do you do if you forget to take this medication?

*Repeat this exercise for every medication. Be sure to ask your pharmacist or 
diabetes educator if you do not know the answers.

How do you feel about having to take insulin or other medicines?

____________________________________________________________________________________________

What is the hardest part about taking your medications?

____________________________________________________________________________________________
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Exercise: morning

Go to Farmer's Market

Pick up prescriptions

What do you do when you have a problem like low blood sugar (hypogly-
cemia)? Do you know what caused it? How can you help reduce the risk 
of it happening in the future? 

Everyone encounters problems with their diabetes control; you can’t plan 
for every situation you may face. However, there are some problem-solving 
skills that can help you prepare for the unexpected—and make a plan for 
dealing with similar problems in the future.

Some of the most important problem-solving skills for diabetes self-care are 
learning how to recognize and react to high and low blood sugar levels 
and learning how to manage on days when you are sick.

Your diabetes educator can help you develop the skills to identify situations    
that could upset your diabetes control.

Skipping meals and snacks, taking too much diabetes medication, 
engaging in physical activity and drinking too much alcohol can all 
cause you to experience low blood sugar problems.

Nobody has perfect diabetes management.

trUE. You are not perfect—no one is. There WILL be problems and 
challenges. The important thing is to learn from each situation—what 
caused your blood sugar to go above or below target, and what you 
can do to improve your diabetes self-care.

hyPOgLyCEMiA:
Low blood sugar

hyPErgLyCEMiA:
High blood sugar

gOAL SEttiNg:
Choosing a specific task or activity 
that you want to achieve and making 
a plan to get there

Word Wall

Do not go more than 5 hours without 
eating during your waking hours.

Limit your alcohol consumption. Learn 
how it interacts with your medications 
and how it affects your blood sugar. 
When you do drink alcoholic beverages, 
don’t drink on an empty stomach.

If you do have a problem with your dia-
betes control, don’t beat yourself up over 
it—solve it and learn from it!  Talk to 
your healthcare provider—they can help 
you come up with solutions.

Supported by an educational grant 
from Eli Lilly and Company.

132



Think about how the following situations may affect you—and about what steps you could take to maintain 
proper control of your diabetes in similar situations. 

You get the flu and notice that your blood sugar levels are higher than normal. What do you do?

_______________________________________________________________________________________

While on vacation, you don’t have easy access to a gym or time for exercise. How will you handle this?

_______________________________________________________________________________________

You have a hard time finding healthy food choices within your family’s cultural or taste preferences. 
What steps can you take?

_______________________________________________________________________________________

Is there something you’ve been struggling with in your diabetes care? What is it?

_______________________________________________________________________________________

Why do you think this is a problem? When does it occur?

_______________________________________________________________________________________

Name two things you can do to fix it.

_______________________________________________________________________________________

_______________________________________________________________________________________

What can you do to prevent it from happening in the future?

_______________________________________________________________________________________

133



Having diabetes puts you at a higher risk for developing other health 
problems. However, if you understand the risks, you can take steps now to 
lower your chance of diabetes-related complications. 

Talk to your diabetes educator and healthcare provider about potential 
health issues such as kidney damage, nerve damage and vision loss. They 
can explain why complications happen and how they can be avoided. 

But don’t rely on your healthcare team to identify areas of concern—you 
need to play an active role in reducing your risk. Make an effort to learn 
about complications and consistently track your overall health. You can 
reduce your risks for several complications by taking these precautions:

Don’t smoke.  »

Schedule regular medical checkups and medical tests. »

See an ophthalmologist (eye doctor) at least once a year. »

 Keep your feet dry and clean. Look out for redness or sores, and  »
report these to your healthcare team as soon as you find them. If you 
have trouble seeing the bottom of your feet, ask a family member or 
friend to help you. 

 Be sensitive to your body—recognize when you aren’t feeling well,  »
and contact your care team if you need help identifying the problem.

Lowering your cholesterol can decrease your risk for stroke, heart attack 
or other circulation problems.  

Controlling your diabetes can help reduce your risk for heart disease.

trUE. If your blood sugar or blood pressure levels are too high for too 
long, your blood vessels can become sticky. This makes it easier for blood 
clots to form…which can lead to a heart attack or stroke.

Word Wall

Keep a Personal Care Record or a 
wallet card that lists all of the tests 
you should be regularly getting and 
the targets for each.

Sleep apnea affects more than half of 
people with diabetes and most don’t 
know it. If you snore loudly or feel 
sluggish and tired during the day, ask 
your diabetes educator to screen you 
for sleep apnea.

Supported by an educational grant 
from Eli Lilly and Company.

bLOOd PrESSUrE:
The amount of pressure that is applied 
to your arteries when blood is pumped 
through your body 

ChOLEStErOL:
A waxy substance that is in your blood 
that exists in two types: LDL (“bad”) 
and HDL (“good”) 

COMPLiCAtiON:
Another health problem that can 
happen when you have diabetes 

hyPErtENSiON:
When your blood pressure is higher 
than 140/90
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A1C Less than 7% Every 3 to 6 months
Blood Pressure Less than 130/80 Every visit
Lipids 
  HDL (good cholesterol) 
  LDL (bad cholesterol) 
  Triglycerides

 
Over 40 (for men); Over 50 (for women) 
Less than 100 (less than 70 if you have heart disease)
Less than 150

 
At least every year

Eye Exam Every year
Foot Exam (visual) 
 
Foot Exam (with sensory testing)

 Every visit to your 
healthcare provider 
Every year

Check List
FOLLOw yOUr hEALthy EAtiNg PLAN.

Are you proud of the way you ate today? _________________________________________________

kEEP ACtivE

What is your favorite outdoor activity? ____________________________________________________

tAkE MEdiCAtiONS

Did you take your meds today?  _________________________________________________________

MONitOr yOUr bLOOd SUgAr

What was your blood sugar number last time you checked? __________________________________

ChECk yOUr FEEt

Any pain or sores on your feet? __________________________________________________________

brUSh ANd FLOSS yOUr tEEth

When was your last dentist visit?  ________________________________________________________

ChECk yOUr bLOOd PrESSUrE 

Do you know what your blood pressure is?  ________________________________________________

dON’t SMOkE

What can help you quit?  ______________________________________________________________

gEt AN EyE ExAM (whiCh iNCLUdES diLAtiNg yOUr EyES) At LEASt ONCE A yEAr

Have you had an eye exam this year? ____________________________________________________
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Diabetes can affect you physically and emotionally. Living with it every day 
can make you feel discouraged, stressed or even depressed. It is natural 
to have mixed feelings about your diabetes management and experience 
highs and lows. The important thing is to recognize these emotions as 
normal. Take steps to reduce the negative impact they could have on 
your self-care.

The way you deal with your emotional lows is called “coping.” There are 
lots of ways to cope with the upsets in your life—and not all of them are 
good for your health (smoking, overeating, not finding time for activity, or 
avoiding people and social situations).

However, there are healthy coping methods that you can use to get you 
through tough times (faith-based activities, exercise, meditation, enjoyable 
hobbies, joining a support group). 

Having a support network is key to healthy coping. Be sure to develop and 
nurture partnerships in your personal life with your spouse, loved ones and 
friends. Go to group educational sessions where you can meet and relate 
to other people going through the same experiences. Build healthy 
relationships—and remember that you’re not alone. 

Sometimes, emotional lows can be lengthy and have a more serious 
impact on your life, health, and relationships. This can be a sign of 
depression. Tell your diabetes educator if you:

Don’t have interest or find pleasure in your activities. »

Avoid discussing your diabetes with family and friends. »

Sleep most of the day. »

Don’t see the benefit in taking care of yourself. »

Feel like diabetes is conquering you. »

Feel like you can’t take care of yourself. »

Physical activity can influence your 
mood. If you are sad, anxious, stressed 
or upset, go for a walk, stand up and 
stretch, or take a bicycle ride. Exercise 
actually increases the chemicals in your 
brain that help make you feel good! 

Nobody wants to hear about your 
problems. When you are feeling down, 
you should keep it to yourself. 

FALSE. You need to talk about your 
emotions with friends, family, or your 
healthcare provider. Sometimes just talk-
ing about a problem will help you solve 
it…and loved ones can help you gain 
perspective. 

Did You Know?

Recognize the power of positive think-
ing. When you are feeling down, think 
about your successes and feel good 
about the progress you’ve made toward 
a goal—even if it’s just a little bit.  

Find time to do something pleasurable 
every day.

Supported by an educational grant 
from Eli Lilly and Company.
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Name 3 emotions 
that you feel when 

you think about 
your diabetes.

Who can you 
talk to when you 

feel this way?

Name 3 activities that 
will help you work 

through this emotion 
and feel better.

What might prevent you from doing these activities?

_________________________________________________________________________________

_________________________________________________________________________________

How can you overcome these obstacles?

_________________________________________________________________________________

_________________________________________________________________________________
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Figure 5
All Participants EA Participants
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Figure 7. American Diabetes Association. Diabetes Healthy plate
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