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Previous studies reported that noncompliance to diabetes treatment may result in a series 

of health complications. To further understand patients’ noncompliance to meal plans, a 

study on meal planning strategy was developed. Through a survey Certified Diabetes 

Educators determined which meal planning strategies were the most effective in 

encouraging patients’ compliance to meal plan according to age groups (18 and under, 19 

to 49, 50 to 70, and 71 and above) and recency of diagnosis (newly- and non-newly 

diagnosed) with Type 2 diabetes. Results identified that nutrition labels had the greatest 

mean rating for effectiveness in age groups 18 and under, 19 to 49, and 50 to 70; and 

healthy food choices had the greatest mean rating for effectiveness with age group 71 and 

above.  
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CHAPTER I 
 

 

 

Introduction 

 

 

 

Background  

Diabetes is very common in the United States and was the seventh leading cause 

of death of Americans in 2006 according to the American Diabetes Association (ADA)
 1

. 

A closer look at the statistics from Centers for Disease Control and Prevention (2011) 

will prove bleak and disheartening. Statistics show that over 25.8 million people in the 

United States have diabetes. Of this number, 7.0 million are undiagnosed cases.  In 

addition, approximately 1.9 million new cases of people aged twenty and above have 

been diagnosed with diabetes.  Furthermore, an estimated 79 million adults aged twenty 

and above in the U.S. have pre-diabetes, which is a condition that increases the risk for 

developing Type 2 diabetes, and many other complications that come with Type 2 

diabetes, like stroke, hypertension, and heart disease. If the current trend continues to 

escalate, one in three Americans, or one-third, will develop diabetes in their lifetime. This 

potential epidemic calls for escalating the methods of treatment to fight the disease; 

                                                        
1 The ADA stated the disease accounted for a total of 233,619 deaths in 2005 (Diabetes Basic, 

n.d.). 
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however, treatment methods, existing and those still in the development stage, have 

limitations, which is later discussed.  

According to the Centers for Disease Control and Prevention (2011) Type 2 

diabetes can possibly be prevented, delayed, or controlled through changes in lifestyle 

such as carefully planned diet, adequate exercise, and strict monitoring of blood glucose 

levels, and taking the prescribed medication. Furthermore, patients with Type 2 diabetes 

can also prevent disability and premature death by successfully controlling their blood 

glucose, blood pressure, and lipid levels through diet, exercise and medication. 

Successful blood glucose control reduces by 40% the risk for eye, kidney, and nerve 

complications. The Diabetes Prevention Program (2008), a federally funded study, 

reported a 58% reduction rate in the onset of Type 2 diabetes in people with pre-diabetes 

who had a 5% to 7% weight loss from exercise and lowered calorie and fat intake. Those 

patients working with a team of health care professionals, including diabetes educators, 

managed their diabetes and its complications by complying or adhering to meal plans and 

other treatments that involved a change of lifestyle. Therefore, successful diabetes 

management is important and entails educating people to participate in their own care in 

managing the disease (Chapman-Novakofski & Karduck, 2005). In this thesis, 

effectiveness of and compliance with various meal planning strategies (MPS) as a way to 

control or prevent diabetes is examined. 

Over 90% of Certified Diabetes Educators (CDE’s) indicated that the methods 

they use to provide diabetes education have changed over time mostly due to influence by 

patients’ responses to the diabetes education, continuing education conferences and new 

research practices (Funnell et al., 2006). With the various diabetes education methods 
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currently available, numerous contextual factors such as the patients’ age and compliance 

to meal plans should be considered when diabetes education methods are determined. 

Self-treatment and compliance can be hampered by a number of factors that relate to the 

patient’s socio-economic status, and psychological and social conditions (Funnell & 

Anderson, 2000). Since the patient himself must do 95% of all diabetic treatment, it is 

critical that appropriate diabetes meal planning and education strategies are utilized. 

 

The Problem 

There is a variety of meal planning strategies designed to allow patients to 

manage their diabetes; however, because of demographic, psychological and social 

factors, among others, there is not one universal approach to getting patients to comply 

and adhere to any particular MPS. Many CDE’s and other health care professionals say 

that the biggest problem with treating diabetes is that patients do not follow CDE’s and 

the other healthcare professions’ advice (Funnel & Anderson, 2000). This failure has 

been known as “non-compliance” and “non-adherence,” and is at the core of this thesis 

discussion.  

The fact that over 95% of all diabetic treatment must be done by the patient alone, 

whose self-treatment can be hampered by a number of factors that relate to their socio-

economic status, psychological and social conditions, makes it understandable why non-

compliance or non-adherence can be a problem. Health care professionals explained with 

examples e.g. patients might not take their medication as scheduled; they might not 

follow their exercise and dietary plans; and sometimes they fail to monitor their blood 

glucose levels.  If this is the case, even the best treatment will have little or no effect if 
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the patient is not complying with, or adhering to it (Funnel & Anderson, 2000). This 

thesis focuses on meal planning approaches with a goal of identifying dietary regimens 

that will help the patient with Type 2 diabetes maintain a reasonable state of health 

despite the potential devastating effects of the disease.   

 

The Purpose of this Study 

The purpose of this research is to identify the most effective meal planning 

strategy on compliance according to CDE’s perspectives taking into consideration the age 

of the patient with Type 2 diabetes and the recency of diagnosis. Although carbohydrate 

counting is the most successful meal planning approach for people with Type 1 diabetes 

according to the Anderson et al. (as cited in Pastors et al., 2005, p. 204), limited research 

is available on the CDE’s perspective of diabetes self-management education and 

application strategies for patients with Type 2 diabetes. Although diabetes education is 

indispensable, and many options are available for providing it, few studies identified 

which meal planning approaches are most often used, or how successful they are from 

CDE’s point of view for patients diagnosed with Type 2 diabetes.  

 

Research Questions 

This quantitative survey study employed a structured questionnaire to gather 

information about the CDE’s perspective on the effectiveness of the various diabetes 

meal planning strategies. This research investigated how similar the responses of CDE’s 

were to the following research questions:  
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1. Which meal plan approaches have CDE’s found to be the most effective in 

encouraging compliance in different age group patients who are newly 

diagnosed with Type 2 diabetes? Newly diagnosed applies to patients who 

have recently been diagnosed with diabetes and the assumption is made they 

never had diabetes education before. 

 

a. Which meal plan approaches have CDE’s found to be the most 

effective in encouraging compliance in newly diagnosed children and 

teenagers less than eighteen years of age with Type 2 diabetes? 

b. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in newly diagnosed adults aged 19 to 49 years 

old with Type 2 diabetes? 

c. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in newly diagnosed adults aged 50 to 70 years 

old with Type 2 diabetes? 

d. Which meal plan approaches have CDE’s found to be the most 

effective in encouraging compliance in newly diagnosed older adults 

aged 71 and above with Type 2 diabetes? 

 

2. Which meal plan approaches have CDE’s found to be the most effective in 

encouraging compliance in different age group patients who were non-newly 

diagnosed with Type 2 diabetes? Non-newly diagnosed applies to patients 
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who have had diabetes for a period of time and the assumption is made they 

have had some diabetes education. 

 

a. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in non-newly diagnosed children and 

teenagers less than eighteen years of age with Type 2 diabetes? 

b. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in non-newly diagnosed adults aged 19 to 49 

years old with Type 2 diabetes? 

c. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in non-newly diagnosed adults aged 50 to 70 

years old with Type 2 diabetes? 

d. Which meal plan approaches have CDE’s found to be most effective in 

encouraging compliance in non-newly diagnosed in adults aged 71 and 

above with Type 2 diabetes? 

 

Rationale and Significance of the Study   

Besides improving patients’ compliance to diabetic meal plan, there is a long-term 

benefit in getting patients with diabetes to be more proactive in monitoring and managing 

the disease. That benefit is lowering the cost of national health care, which cost trillion of 

dollars a year. In 2007 the cost of diagnosed diabetes was $174 billion dollars in the U.S. 

(Center for Disease Control and Prevention [CDC], 2011). The cost of diabetes would 

actually be much higher, $218 billion dollars, if undiagnosed diabetes, pre-diabetes, and 



 

7 
 

gestational diabetes were included with the cost of diagnosed diabetes (Diabetes 

Statistics, n.d.). The proposed study has significance in that the data obtained from this 

research will help identify effective strategies to improve compliance with the possible 

outcome of lowering the cost of healthcare in the United States, and benefitting the health 

status of people with pre-diabetes and people with diabetes by helping to determine the 

effectiveness of various meal planning programs. The goal of this study was to identify 

which meal planning approaches were most effective according to CDE’s on compliance 

with meal plans by patients with Type 2 diabetes.  

Despite increases in the rate of diabetes and individuals’ overall poor diabetes 

management, limited research is available on the CDE’s perspectives of the most 

effective meal planning strategy on compliance with meal plans by people with Type 2 

diabetes. Through an Internet survey, this study of CDE’s could identify which meal 

planning approaches are the most effective on patients’ compliance with meal plans.  

 

Assumptions 

This research was based on a number of assumptions: 

 As suggested throughout, non-compliance is an issue that must be addressed. 

 Diabetic patients can prevent disability and premature death by successfully 

controlling their blood glucose and lipid levels through diet and exercise. 

 Although there is no known cure for Type 2 diabetes, there is a potential for 

preventing or delaying complications through changes in lifestyle. 

 The public is largely unaware of diabetes prevention. 
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 The public is largely unaware of diabetes management, once the disease sets 

in. 

 Perception is close to reality. 

 CDE’s might not be aware of the successes, or failures of their colleagues in 

the field when treating patients with Type 2 diabetes. Therefore, a more 

uniform body of protocol and practice could be mutually beneficial to the 

professionals and the patients. 

 The National Certification Board provided the complete database of CDE’s 

mailing list with names and mailing addresses for Diabetes Educators.  

 Respondents understood and paid close attention to the detailed questions of 

the survey. 

 Respondents knew all of the terminology in the study such as “healthy food 

choices.” 

 

Limitations and/or Delimitations of the Study 

 The results of this study were limited by the following factors:  

 Finding educators able or willing to participate in the survey. 

 Only 21% of people responded to the survey despite taking precautions and 

measures to maximize the response rate. Results may not be representative of 

CDE’s in Indiana.   

 A master’s degree candidate in Dietetics, not a Certified Diabetes Educator, 

nor a Registered Dietitian conducted the survey. 
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Definition of Terms 

 Adherence: The “active, voluntary, and collaborative involvement of the patient 

in a mutually acceptable course of behavior to produce a therapeutic result” 

(Delamater, 2006). “Implies an active role, in collaboration with prescriber. Self-

motivated decision to adhere to treatment advice. Self-regulation of illness and 

treatment” (Brock, 2000). 

 Blood glucose: The amount of glucose present in the blood. Before a meal, 

normal levels are generally 70 to100 mg/deciliter; just after eating, 135 to 140 

mg/deciliter (Horton, 2008). 

 Carbohydrate counting: Carbohydrate counting is used to help diabetics become 

aware of foods containing carbohydrates, and to focus their attention on the 

amount and distribution of carbohydrates they consume throughout the day.  

CDE’s often cover the following topics when teaching carbohydrate counting: 

elementary facts about carbohydrates, sources of food that contain carbohydrates, 

carbohydrate consistency, label reading, calculating the energy needs and the 

amount of carbohydrate to be consumed. For advanced carbohydrate counting, 

diabetics also learn about record keeping and calculating insulin-to-carbohydrate 

ratios and pre-meal correction factors (Pastors et al., 2005). 
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 Certified Diabetes Educator (CDE): A health care professional who is 

specialized and certified by the American Association of Diabetes Educators 

(AADE) to teach people with diabetes how to manage their condition. The CDE 

“focus on educating people with and at risk for diabetes and related conditions 

achieve behavior change goals which, in turn, lead to better clinical outcomes and 

improved health status. Diabetes educators apply in-depth knowledge and skills in 

the biological and social sciences, communication, counseling, and education to 

provide self-management education/self-management training” (“Role of the 

Diabetes”, 2011). 

 Compliance 

a. The fulfillment by the patient of the health care professional's 

recommended course of treatment (Mosby’s Dental, 2008). 

b. The degree of constancy and accuracy with which a patient follows a 

prescribed regimen, as distinguished from adherence or maintenance (The 

American Heritage, 2007).  

c. “Patient’s behavior coincides with medical advice.” Patients demonstrate 

an attitude of desiring to follow the CDE’s suggestions (Delamater, 2006).  

d. “Implies a passive role, following demands of prescriber” (Brock, 2000). 

 Continuous glucose monitoring: An FDA-approved device used to record 

glucose levels throughout the day and night. The system can measure an average 

of glucose levels for up to three days (Seibel, 2010). 
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 Diabetes: A disease where the pancreas produces no, or too little insulin. This 

results in the improper metabolism of glucose by the cells, and the excess glucose 

remains in the blood causing damage to organs and the nervous system . The two 

known types of diabetes are type 1 and Type 2, further defined below. 

 Diabetes food pyramid: The diabetes food pyramid stresses serving sizes and 

carbohydrate-containing foods.  It is similar to the U.S. Department of Agriculture 

Food Guide Pyramid, having the shape of a pyramid and embodying the concept 

that one should eat more of the foods that form the base of the pyramid and less of 

those from the top (Pastors et al., 2005).  

 Diabetes Self-management Education (DSME): “The ongoing process of 

facilitating the knowledge, skill, and ability necessary for diabetes self-care. This 

process incorporates the needs, goals, and life experiences of the person with 

diabetes and is guided by evidence-based standards. The overall objectives of 

DSME are to support informed decision making, self-care behaviors, problem 

solving, and active collaboration with the health care team and to improve clinical 

outcomes, health status, and quality of life” (Funnell & Brown, 2007, p. S89).  

 Estimated Marginal Mean: Term seen in SPSS referring to unweighted means. 

It applies to covariance analyses and ANOVA. It is another way of finding the 

main effect means by finding the average of the cell means without weighting the 

means by the number of people in each cell (Becker, 1999).  

 Exchange system (EXCH): An educational tool that would include a wide 

variety of foods that would enable uniformity in meal planning.  EXCH allows 
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dietitians, or patients, to substitute or  “exchange” a number of different foods 

acceptable for consumption by diabetics.  EXCH is further described as foods that 

are high in fiber and sodium, and foods that fit into more than one exchange group 

(Pastors et al., 2005).  

 Glucose (C6H12O6, D-glucose, dextrose): A simple monosaccharide and an 

important carbohydrate. Cells use it as a source of energy and a metabolic 

intermediate. Glucose is also one of the main products of photosynthesis and 

cellular respiration.  

 Glycosylated Hemoglobin (HbA1c): A test that measures the amount of glycated 

hemoglobin in the blood in patients with diabetes. It is used to measure the blood 

glucose control over several months. It gives a good estimate of how well a 

patient manages his/her diabetes over the last two or three months. The test may 

also be used to screen for diabetes. A person has more glycated hemoglobin if 

he/she has had high levels of glucose in the blood. In general, the higher HbA1c 

is, the higher the risk that a person may have for developing eye, heart, and 

kidney diseases, nerve damage, and stroke. An HbA1c of 6% or less is normal. If 

the HbA1c is above 6.5%, the person may be diagnosed with diabetes. For a 

person with diabetes, the goal is to keep the HbA1c at or below 7% (A.D.A.M., 

2010). 

 Glycemic Index (GI): GI measures the effect a carbohydrate-containing food has 

on blood glucose levels. A food with low or medium GI does not raise blood 

glucose levels as much as a food with a high GI. In order to achieve desired blood 
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glucose goals, one can have a balanced meal by combining low GI foods with 

high GI foods. Foods that lower the GI contain fat and/or fiber (“Glycemic 

Index,” 2010). 

 Hand method: The hand method is another method of portion control. The hand 

method gives an estimate of a serving. For example, one cup is equivalent to a 

fist. Half cup is equivalent to a cupped hand. Three ounces is equivalent to a palm 

in thickness and size. One tablespoon is equivalent to a thumb. And one teaspoon 

is equivalent to a thumb tip (American Heart Association, n.d.). 

 Healthy food choices (HFC): A pamphlet that promotes healthful eating 

practices with information about the relationship between food and diabetes. It 

contains information on eating habits and menus with sample meal ideas.  This 

pamphlet can be used with individuals who are on multiple diets and need a 

simplified nutrition education tool (Pastors et al., 2005). It may be used with low-

literacy patient populations too. 

 Hyperglycemia: the technical term for high blood glucose. It happens when the 

body has too little insulin or when the body cannot use insulin properly. Signs and 

symptoms of hyperglycemia are high blood glucose, high levels of sugar in the 

urine, frequent urination, and increased thirst. In people with diabetes there are 

two types of hyperglycemia: 
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a.  Fasting hyperglycemia: defined as blood glucose greater than the ADA 

blood glucose target of 90-130 mg/dL (milligrams per deciliter) after 

fasting for at least 8 hours (“Hyperglycemia and Diabetes,” 2007). 

b. Postprandial or after-meal hyperglycemia: defined as blood glucose 

greater than 180 mg/dL. Consistent elevated levels of after meal glucose 

levels indicate that a person may be at high risk of developing Type 2 

diabetes (“Hyperglycemia and Diabetes,” 2007). 

 Hypoglycemia: also known as low blood glucose or low blood sugar. It occurs 

when blood glucose levels drop below normal levels. Normally when blood 

glucose begins to fall, glucagon signals the liver to break down glycogen and 

release glucose into the bloodstream raising the blood glucose to normal levels. In 

people with diabetes, this glucagon response is impaired. Hypoglycemia can be 

easily treated. Eating or drinking a small amount of food rich in carbohydrates can 

quickly raise blood sugar levels. However, if left untreated it can cause confusion 

or fainting. Severe hypoglycemia can lead to seizures, coma, and even death 

(“Hypoglycemia”, 2008). 

 Hormone: a naturally occurring substrate secreted by specialized cells that affects 

the metabolism or behavior of other cells containing functional receptors for the 

hormone (“Hormone,” 2005). 

 Insulin: a hormone made by the pancreas. It helps the cells metabolize glucose 

for energy (“Hypoglycemia”, 2008). 
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 Newly diagnosed: a term applied to patients who have recently been diagnosed 

with diabetes and the assumption is made they never had diabetes education 

before. 

 Nonadherence:  

a. The opposite of adherence, which will be the non-active, non-

voluntary, and non-involvement of a person (Delamater, 2006).  

b. “Delays in seeking medical advise. Failure to keep appointments. 

Failure to follow instructions” (Brock, 2000). 

 Non-compliance:  

a. “The situation in which an applicant/recipient fails to cooperate or comply 

with program requirements (i.e., work or child support requirements)” 

(Department of Human Services, n.d.).  

b. “The failure to achieve performance criteria of a regulation or authority” 

(DIY Glossary, n.d.). 

c. “Two people working toward different goals” (Funnel & Anderson, 2000).  

d. Non-compliers seen as deviants, incompetent, unable to follow 

instructions” (Brock, 2000).  

e. It is usually because of the personal qualities of the person, like 

forgetfulness, lack of discipline or power, or low education level that a 

patient does not follow a prescribed regimen (Delamater, 2006). 

 Non-newly diagnosed (or previously diagnosed): a term applied to patients who 

have had diabetes for a period of time and the assumption is made they have had 

some diabetes education. 
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 Nutrition labels: The Nutrition Facts gives carbohydrate information for 

packaged foods (Pastors et al., 2005). It gives the total carbohydrate in grams of 

one serving of food. This number is further broken down into grams of sugar and 

grams of dietary fiber. In addition to carbohydrate, it gives information about 

other nutrients in the food. Fresh food that does not come prepackaged may offer 

nutrition facts too (Gavin, 2008). 

 Plate method: The plate method helps diabetic patients select meals with 

acceptable food portions by estimating their serving sizes without measuring.  The 

plate method promotes consistent carbohydrate content, basic portion control, and 

weight management. (Pastors et al., 2005).  

 Pre-diabetes: a condition in which blood glucose or A1c levels are higher than 

normal but not high enough to be classified with diabetes. People with pre-

diabetes have an increased risk of developing Type 2 diabetes and its 

complications.  

 Self-monitoring Blood Glucose (SMBG): Use of glucose meter to enable a 

patient to recognize glycemic variations.  

 Sphericity: “A less restrictive form of compound symmetry which assumes that 

the variances of the differences between data taken from the same participant (or 

other entity being tested) are equal. This assumption is most commonly found in 

repeated-measures ANOVA but applies only where there are more than two 

points of data from the same participant” (Field, 2005). 

 Type 1 Diabetes Mellitus (DM):  an autoimmune disease of the insulin-

producing beta cells of the pancreas. In Type 1 diabetes, “the pancreas no longer 
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makes the insulin needed to transport sugar from the blood to other cells of the 

body for energy. Sugar builds up in the blood and over time can damage internal 

organs and blood vessels” (Manzela, 2010). 

 

 Type 2 Diabetes Mellitus (DM): In Type 2 diabetes either the body does not 

produce enough insulin or the cells resist insulin. When the food is broken down 

into glucose, insulin is necessary to take all the glucose from the blood into the 

cells. Without enough insulin or when cells ignore insulin, glucose builds up in 

the blood, which can lead to diabetes complications. Type 2 diabetes is the most 

common form of diabetes. Millions of Americans have been diagnosed with Type 

2 diabetes. It is more common in certain ethnic groups (African Americans, 

Latinos, Native Americans, and Asian Americans, Native Hawaiians and other 

Pacific Islanders) and in the aged population (“Type 2,” n.d.).  

 

Summary 

 Statistics show that 25.8 million people in the United States (8.3% of U.S. 

population) have diabetes. Furthermore, an estimated 79 million people in the U.S. have 

pre-diabetes, which is a condition that increases the risk for developing Type 2 diabetes, 

and many other complications that come with Type 2 diabetes (CDCP, 2011). According 

to Funnell and Anderson (2000) many health care professionals indicate that the biggest 

problem with treating diabetes is that patients do not comply in following health care 

professionals’ advice, including advice related to meal planning. Through a mailed 

survey, this study of Certified Diabetes Educators (CDE’s) identified which meal 
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planning approaches are most effective on compliance with meal plans by people with 

Type 2 diabetes. Despite increases in the rate of diabetes and individuals’ overall poor 

diabetes management, limited research is available on the CDE’s perspectives of the most 

effective meal planning strategy on compliance with meal plans by people with Type 2 

diabetes. Therefore, more work is needed in this area.



 
 

 

 

 

 

CHAPTER II 

 

 

 

Literature Review 

 

 

 

 The purpose of this study was to determine the most effective diabetic meal 

planning approach in four age groups (18 and under, 19 to 49, 50 to 70, and 71 and 

above). Other variables examined included newly diagnosed and non-newly diagnosed 

people with Type 2 diabetes. This literature review will provide an overview of diabetes 

history, present the increased prevalence of Type 2 diabetes in different age groups, 

explain the terms compliance and adherence, present measures of compliance, discuss the 

problem of noncompliance and nonadherence and why they occur, present the 

consequences of noncompliance and nonadherence to diabetes care plans and other 

diabetes complications. Other topics presented in this review are patients’ and providers’ 

role and responsibilities, types of meal planning approaches, the effectiveness of nutrition 

intervention, and newly-diagnosed versus non-newly diagnosed with Type 2 diabetes.  

 

History of Diabetes 

Diabetes is an incurable disease that has been recognized throughout all recorded 

history, and on every continent. Sometimes called “the sugar” in certain regions of the 

United States, diabetes affects the body’s health through the build up of glucose in the 
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blood. The following provides a brief review of the history of diabetes from McCoy’s 

literature (2009). An ancient Egyptian physician, Hesy-Ra, observed a disease where the 

symptoms were frequent urination and extreme weight loss (emaciation). Centuries later, 

Indian physicians observed that ants were attracted to the urine of people who were 

thought to have the disease. Another interesting fact, and one that many people might 

find revolting, is there are reports that people, called “water tasters,” have performed the 

task of tasting the urine of others to detect the presence of excess glucose. In the first 

Century B.C., a Greek physician, Aretaeus of Cappadocia, coined the word dia-bainein, 

which means to siphon, because people had observed for years that certain patients 

passed excessive amounts of urine. In the year 1425, the word diabete was first recorded 

in an English medical text to describe patients who were passing excessive urine.  

 In the year 1900, doctors Joseph von Mering and Oskar Minkowski announced 

that the pancreas was involved in diabetes. Just one year later, Eugene Opie found a link 

between diabetes and islet cells, which are cells in the pancreas that make insulin. In the 

year 1921, Frederick Banting and Charles Best discovered that insulin could be used to 

treat diabetes, and in 1936, Sir Harold Percival Himsworth distinguished two types of 

diabetes: Type 1 and Type 2 (“A timeline of the History”, 2008). 

 

Increase of Diagnosis of Type 2 Diabetes in Different Age Groups 

 Children and adolescents. The incidence and prevalence of Type 2 diabetes are 

increasing in children (American Diabetes Association [ADA], 2000). The Centers for 

Disease Control and Prevention (2011) reported that about 215,000 people younger than 

20 years of age were diagnosed with diabetes (Type 1 or Type 2) in the United States. 

http://www.enjoying-life-with-diabetes.com/insulin.html
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There were 3,600 youth diagnosed with Type 2 diabetes annually in 2002 to 2005. The 

rate of new cases of diagnosed Type 2 diabetes was 0.4 per 100,000 among children 

under the age of 10 years. Type 2 diabetes was extremely rare among children of that age 

group. Rates of diagnosed cases were greater in age group 10 to 19 years old than the 

younger age group. According to the American Diabetes Association (2000) children 

with Type 2 diabetes are usually diagnosed over the age of 10 and at puberty. Because 

obesity is emerging in youth population, we might see a rise of Type 2 diabetes in 

younger children under the age of 10. The American Diabetes Association points out that 

the majority (85%) of children who are diagnosed with Type 2 diabetes are overweight or 

obese at diagnosis. Lack of physical activity and high calorie and fat intake are associated 

with obesity, which is a high risk factor for diabetes. Another risk factor that may 

contribute to Type 2 diabetes in children is family history of diabetes. It is documented 

that 45 to 80% of children diagnosed with Type 2 diabetes have at least one parent with 

diabetes; and 74 to 100% of younger patients have a first or second degree relative with 

Type 2 diabetes. The incidence of Type 2 diabetes in younger population has also 

emerged in other countries. In Tokyo, the annual rate of Type 2 diabetes in junior high 

school adolescents rose from 7.3 per 100,000 in 1976-1980 to 12.1 per 100,000 in 1981-

1985, and to 13.9 per 100,000 in 1991-1995 (American Diabetes Association, 2000). 

 Adults. Data from CDC (2011) documented the rapid growth of Type 2 diabetes 

and prediabetes in people aged 20 years and older. There are about 25.6 million of people 

aged 20 and above with diabetes (diagnosed and undiagnosed) in the U.S. About 10.9 

million people account for people aged 65 and above with diabetes. The estimated 

percentage of people with diagnosed and undiagnosed cases of diabetes aged 20 to 44, 45 
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to 64, and 65 and above in 2005-2008 was 3.7%, 13.7%, and 26.9% respectively. A total 

of 1.9 million of people aged 20 and above were newly diagnosed with diabetes in 2010. 

The estimated number of people with newly diagnosed cases of diabetes were 465,000 in 

aged group 20 to 44 years, 1,052,000 in age group 45 to 64 years, and 390,000 in age 

group 65 years and above in 2010. In 2005 to 2008 35% of the U.S. adult population had 

prediabetes (50% were older adults aged 65 and above). Individuals with prediabetes are 

predisposed to develop Type 2 diabetes and heart complications. Interventions to prevent 

and delay the onset of diabetes in people with prediabetes through lifestyle changes are 

needed. Diabetes care and management can be accomplished through patients’ adherence 

to healthier meal plan and medical advices, which will be discussed next.   

 

Compliance and Adherence 

Delamater (2006) argues that the terms adherence and compliance have different 

meanings. Compliance has been defined by Haynes, Taylor, & Sackett as “the extent to 

which a patient’s behavior coincides with medical advice” (as cited in Delamater, 2006, 

p.72). In other words, patients demonstrate an attitude of desiring to follow the CDE’s 

suggestions. This seems to imply that the health professional arbitrarily makes decisions 

for the patient, and presents them to the patient. Where non-compliance is found, it is 

usually because of the “personal qualities of the patient,” like “forgetfulness,” “lack of 

discipline,” “low education level” (Delamater, 2006). According to Meichenbaum & 

Turk adherence is the “active, voluntary, and collaborative involvement of the patient in a 

mutually acceptable course of behavior to produce a therapeutic result” (as cited in 

Delamater, 2006, p.72). This definition suggests that its opposite will be the non-active, 
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non-voluntary, and non-involvement of the patient. This seems to say both the health care 

professional and the patient make decisions for the patient. Therefore, as the literature 

explains: “implicit in the concept of adherence is choice and mutuality in goal setting, 

treatment planning, and implementation of the regimen” (Delamater, 2006, p.72). If 

patient and professional do find a mutually acceptable regimen, then it’s up to the patient 

to follow it. If he or she does not, then he or she has failed to adhere to the regimen.  

Many health care providers including registered dietitians use the term 

compliance when they really should say adherence. For this reason, the researcher will 

use the term compliance in this study although adherence is the correct terminology and 

what they mean to say according to Delamater (2006).  

 

Measures of Compliance 

 Because this study examines the benefits of meal planning approaches based on 

compliance, it is important to review some measurements of compliance. Although there 

are more tools and ways to check patients’ compliance to diabetes care plan, this section 

will discuss some of the most common measures: glucose monitoring, weight loss, and 

physical activity.   

Glucose monitoring. Measurement of blood glucose and the laboratory value of 

HbA1c have been used to measure glycemic control. Franz et al. (2010) reported studies 

on self-monitoring of blood glucose (SMBG) and continuous glucose monitoring. In their 

review study, four studies on both Type 1 and Type 2 diabetes and eighteen studies on 

Type 2 diabetes alone were examined. Studies found that frequent SMBG was associated 

with improved glycemic control when compared to no SMBG, regardless of the type of 



 

24 
 

therapy in people with Type 2 diabetes. However after completion of initial 

recommendations on SMBG, the benefits of using SMBG on people with Type 2 diabetes 

who were not on insulin therapy is debatable. Some studies reported no improvements on 

HbA1c from SMBG in people on oral agents or food therapy alone while other studies 

found beneficial results from use of SMBG in people who are not on insulin therapy. 

Studies using continuous glucose monitoring showed an improvement on 

glycemic control. Other studies also showed an improvement in hyper- and hypoglycemic 

ranges when using continuous glucose monitoring. One study found that continuous 

glucose monitoring was associated with HbA1c, daily energy intake, body weight, 

postprandial glucose, and exercise when compared to SMBG, and concluded that 

continuous glucose monitoring may be useful in helping patients achieve healthier 

lifestyle (Franz et al., 2010).  

According to Franz et al. (2010) Registered Dietitians’ recommendations on 

glucose monitoring were the following: three to eight glucose tests per day for people on 

insulin to determine proper insulin dose, incorporation of SMBG in people on nutrition 

therapy alone or on a combination of nutrition therapy and oral medications, and use of 

continuous glucose monitoring in people with high HbA1c or unexplained hypo- or 

hyperglycemia. 

Weight management. Weight loss has been shown to improve glycemic control 

in addition to benefit blood pressure and blood lipid levels in people with Type 2 

diabetes. However, studies reported that weight loss has less of an effect on glycemic 

outcome as the disease progressed and insulin deficiency becomes more prominent 

(Franz et al., 2010). From the studies reported by Franz et al. (2010), it was unclear 
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whether weight loss alone improves glycemic control. Studies support healthy diet such 

as reduced energy intake with reduce of total and saturated fat and sodium intake, and 

increased intake of foods rich in fiber and whole grains.  

Physical activity. Physical activity is strongly encouraged to improve glycemic 

outcomes and maintain body weight after weight loss. Findings reported by Franz et al. 

(2010) showed improvements in glycemic control, reduced cardiovascular risk, and 

assisted in weight maintenance. Dietitians recommended “90 to 150 minutes of 

accumulated moderate-intensity aerobic physical activity per week” along with resistance 

training three times per week (Franz et al., 2010, p. 1878). Implications that physical 

activity improved insulin sensitivity and decreased the risk of cardiovascular disease are 

documented in several studies.   

 Weight loss or weight maintenance, physical activity, and glucose monitoring 

through HbA1c and blood glucose levels, are some of the most common measures of 

glycemic control and measures of compliance to nutrition therapy. There are other 

measures of compliance besides the ones discussed in the review. The other measures of 

compliance are many and are not limited to the following: blood pressure levels, dietary 

recall information, screening for complications, incidence of acute or long term 

complications, return follow-up visits, self-care behaviors, self-selected goal attainments, 

and hospitalizations due to poor diabetes care. 

 

Problem of Noncompliance and Nonadherence 

In Delamater’s (2006) article, CDE’s said that patients neglect to follow their diet 

plans, do not exercise, do not take their medications properly as their physicians have 
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scheduled, and do not check their blood glucose levels as often as they should. A large 

study on participants with Type 2 diabetes by Delamater (2006) reported the following:  

24% of insulin-treated patients, 65% of those on oral medications, and 80% of 

those treated by diet and exercise alone either never performed SMBG [self-

monitoring blood glucose] or did so less than once per month. Daily SMBG (at 

least one blood glucose check per day) was reported by only 39% of patients 

treated with insulin and just 5% of those treated with either oral medications or 

diet and exercise (p.71). 

Poor blood glucose self-monitoring and neglecting to follow CDE’s’ diet and exercise 

plan cause frustration for CDE’s and increase the risk of diabetic patients to suffer from 

complications of this disease.  

In the majority of the articles examined for this discussion, the authors/researchers 

focused on the findings that high percentage of patients were not adhering or not 

complying to life style change such as exercise and diet and managing their blood 

glucose. A detailed look at what researchers have found might be surprising. For 

example, they have found that the old “traditional approaches to the care of diabetes and 

other chronic diseases may actually promote noncompliance” (Funnel & Anderson, 2000, 

p.1709).  

According to Funnel and Anderson (2000) patients are responsible for about 95% 

of diabetes care; thus, health care professionals have very little control over their patients’ 

diabetes management. One common problem of noncompliance in diabetes care is when 

providers adopt the traditional approach of provider-centered approach instead of a 

patient-centered approach. When a health care team tries to take responsibilities for the 
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care of chronic illness of its patients, the team is applying a provider-center approach. 

Although professionals are the experts in the health area, they cannot impose their 

knowledge on patients; neither can they change their patients’ behavior and lifestyle by 

expecting patients to follow their expertise advise even if they know it will bring positive 

health outcomes. Patients are unlikely to adhere to this approach because they feel they 

are being judged and blamed by their medical experts for their inability to follow their 

medical advice or unwillingness to achieve their medical goals. Listening to patients’ 

needs and creating a plan that revolves on patients’ needs and goals makes patients more 

prompt to change and achieve a higher quality of life (Funnel & Anderson, 2000). 

 Therefore, once providers abandon their traditional views of provider-center 

approach and adopt a patient-center approach instead, compliance in particular diabetes 

management begins to be observed. Regardless of where the fault might be found for 

non-compliance or non-adherence, the consequences can be devastating for the non-

complying, or non-adhering patient, and not only for the patient, but also for the general 

cost of healthcare, and the society at large. The next section discusses why nonadherence 

occurs.  

 

Why Nonadherence Occurs 

 In order to improve patients’ adherence Delamater (2006) state that one must first 

understand why nonadherence to a diabetes regimen occurs. The author above suggests to 

take into consideration the following factors related to diabetes regimen adherence 

problems before seeking to increase the patients’ collaborative involvement to treatment 
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and outstanding results: demographic, psychological, social, health care provider, and 

disease and treatment-related factors.  

 Low socioeconomic status, low levels of education and ethnic minorities such as 

African-Americans and Mexican-Americans have been linked to higher rates of diabetes-

related morbidity and lower diabetes regimen adherence. After considering these group 

minorities’ problems, health care providers can begin to address some of these issues.  

 Psychological factors have also been related to adherence. It is known that 

patients will adhere better when “the treatment regimen makes sense to them, when it 

seems effective, when they believe the benefits will exceed the costs, when they feel they 

have the ability to succeed at the regimen, and when their environment supports regimen-

related behaviors” (Delamater, 2006, p.72). In this case if a patient does not understand 

the treatment and has a negative point of view about it, the patient is more likely to walk 

out from a medical or diabetes office believing that no matter what he or she does, it will 

not make a major difference for his or her health. For one, patients are not convinced that 

the treatment will work, and two, they do not think they can change their lifestyle 

including the way they have been eating. Research has shown that there is better 

compliance on medication use than lifestyle change (Delamater, 2006).  

Social support and belief in the patient’s ability to change and enjoy success in 

diabetes care are critical if a patient is to begin to internalize the information, be 

motivated, and start to believe and trust on himself or herself that he or she can manage 

lifestyle changes as well as medication recommendations. Other psychological issues 

identified that may also affect one’s ability to adhere to a regimen are stress, anxiety, 

depression, and eating disorders. These psychological problems have been known to 
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affect patients’ ability to self-manage their diabetes in both youth and adult diabetes. 

Therefore, seeking psychological support and/or referring patients to an expert in the 

field when signs of psychological problems are first noticed can minimize patients’ 

struggle to follow medical advice and increase regimen adherence.  

 As previously mentioned, social support is essential for a person to move forward. 

Having a friend and/or a family member one can rely on and share his/her concerns of the 

day can also decrease stress and anxiety. “Studies show that low levels of conflict, high 

levels of cohesion and organization, and good communication patterns are associated 

with better regimen adherence” (Delamater, 2006, p.72). Therefore, it is important for 

spouses and other family members and friends to support a person suffering from this 

disease by becoming involved in a patient’s diabetes regimen and keeping good 

relationship and communication with a person with diabetes. Social support is important, 

especially if it is diabetes-related support. 

 Besides spouses and other family members and friends, health care providers play 

an important role in patients’ adherence to diabetes regimen too. The Diabetes Control 

and Complications Trial Research Group reported, “one of the key elements to succeed in 

achieving good glycemic control was the availability of support provided to patients by 

the health care team” (Delamater, 2006, p.72). Support from the health care team such as 

regular and frequent contact with patients by telephone has shown an improvement in 

diabetic patients’ diet, medications, self-monitoring blood glucose, weight loss, glycemic 

control, and lipid and blood pressure levels (Delamater, 2006). Regular and frequent 

contact with patients builds social support, and strengthens patient-provider relationship. 

Patients are more likely to feel that they are cared for, encouraged, and guided.  
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 Furthermore, research has shown that in more complex cases like chronic disease, 

variation of course of symptoms, complex regimen, and regimen that requires lifestyle 

changes, patients were less likely to adhere to a treatment (Delamater, 2006). Although a 

simpler regimen that requires taking medication is preferable over a complex regimen 

that requires lifestyle change, CDE’s can adapt a regimen that can be simplified and 

easier to understand and follow. Therefore, if CDE’s can use simplified diabetes meal 

planning approaches instead of more complex ones when doing diabetes counseling, 

patients may be more likely to adhere to their meal plan regimen. Therefore, more 

research on simplified regimen is needed. One may think that taking medications is easier 

than changing a person’s diet and beginning to exercise regularly (Delamater, 2006), but 

like everything else in life, lifestyle change starts with small steps, has no side effects, 

and has great benefits along the road.  

 

Consequences of Noncompliance and Nonadherence to Diabetes Care Plans 

Noncompliance and non-adherence to diabetes care plans can have drastic and 

often times irreversible consequences (“Education Manual,” 2007). When diabetes is not 

taken seriously blood glucose levels can reach very high, or very low levels resulting in 

poor management of diabetes. Severe low blood glucose levels (hypoglycemia) can occur 

when blood glucose levels are so low that a patient is not alert and needs someone to 

assist him or her to bring the blood glucose back to normal. Another problem of 

hypoglycemia is over treating the condition. Overtreatment can cause blood levels rise 

too high (hyperglycemia). It is recommended that patients follow the 15:15 rule to 
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prevent overtreatment.
1
 In addition to overtreatment, hyperglycemia can be the result of 

not following a diabetes meal plan, skipping diabetes medication, or being inactive. 

People with diabetes who do not have the habit of monitoring their blood glucose levels 

run the risk for hyperglycemia. Therefore, proper self-management of diabetes, including 

regular self-monitoring blood glucose levels can prevent hyperglycemia and 

hypoglycemia.  

 

Other Diabetes Complications 

The following sections discuss a number of medical complications that result 

from diabetes, and can make treating the disease more difficult. This is especially true 

when the patient falls into non-compliance/non-adherence behavior. 

Heart disease and stroke. “In 2004, heart disease was noted on 68% of diabetes-

related death certificates among people aged 65 years or older” (Center for Disease 

Control and Prevention, 2011). According to the fact sheet from Center for Disease 

Control and Prevention (2011) heart disease death rates in people with diabetes were 2 to 

4 times higher than people without it. Based on these rates, it is clear that having diabetes 

makes it more likely to develop heart disease, the number one killer of adults in the 

United States. It is well known that treatment exists for diabetes, stroke and heart disease; 

however, diabetes might seem so non-invasive in its earlier stages that a patient might not 

be fully aware of the path it can take; i.e., to heart disease and stroke. Therefore, it is in 

the patient’s best interests to be more aware of diabetes treatment, and within the ethical 

                                                        
1 This rule suggests a patient to take fifteen grams of carbohydrate, wait fifteen minutes then recheck the 

blood glucose level for normalcy (“Education Manual,” 2007). 
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guidelines of health care professionals to keep the patient informed of the hidden dangers 

of diabetes. For this reason, compliance and adherence issues should be more fully 

explored and discussed.  

High blood pressure. High blood pressure also known as hypertension is the true 

silent killer. Hypertension is twice as common in persons with diabetes as it is in others 

(El-Shafie & Rizvi, 2010); moreover, research has shown that up to a third of people are 

being stalked by this silent killer and not know it (Ackerman, 2009). One survey shows 

that in the year 2003–2004, seventy-five percent of adults with reported diabetes had 

hypertension greater than or equal to 130/80 mmHg, or used prescription medications to 

treat it (El-Shafie & Rizvi, 2010). The Canadian Coalition for Blood Pressure Control 

(Chockalingam et al.,1998) reported a fifty-percent noncompliance rate to diet and other 

methods of control with hypertension, in addition to the diabetes. The report also state 

that non-adherence (non-compliance was not mentioned) is the major cause of treatment 

failure, and speculates that patients may find tedious taking long term medication for 

their hypertension and glucose control (Chockalingam et al., 1998). Persons with 

uncontrolled hypertension had uncontrolled blood glucose too (El-Shafie & Rizvi, 2010). 

The study suggested that the cause and effect nature of non-adherence leading to 

increased risk of hypertension seems to be well established.  

Blindness. Studies have found that diabetes is the leading cause of blindness 

among adults of twenty to seventy-four years of age. A disorder called, diabetic 

retinopathy affects up to 24,000 people into blindness every year (“Diabetes Statistics,” 

n.d.).  
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Kidney disease. Center for Disease Control and Prevention (2011) shows the 

relationship between diabetes and the kidneys. Diabetes is the leading cause of kidney 

failure. Approximately 44% of new cases of kidney failure in 2008 were due to diabetes 

complication. Approximately 48,374 people with diabetes began treatment for end-stage 

kidney disease in 2008. A total of 202,290 people with end-stage kidney disease due to 

diabetes were living on chronic dialysis or with a kidney transplant. 

Nervous system disease (neuropathy). Nerve damage or neuropathy can be a 

common result of having diabetes. In fact, 60% to 70% of people with diabetes have 

some form of nerve damage (CDC, 2011.). Neuropathy is usually long term and can 

become worse with hyperglycemia. Unfortunately, diabetes can negatively impact the 

functions of autonomic nerves, and lead to heart and blood pressure problems, kidney or 

bladder infections, sexual dysfunction, and even foot problems (“Education Manual,” 

2007). 

Amputation. According to the ADA, more than 60% of non-traumatic lower-

limb amputations occur in people with diabetes. Approximately 65,700 non-traumatic 

lower-limb amputations were performed in people with diabetes in 2006 (CDC, 2011). 

Because diabetes can cause low blood flow to the feet, nerve damage may occur. Feeling 

is reduced in the feet often without the patient knowing it for sometime. Mayo Clinic 

Staff (2009) reported the following:  

Without proper attention and care, a small injury can develop into an open sore 

(ulcer) that can be difficult to treat. Sometimes amputation is necessary if an 

infection severely damages the tissue and bone. The good news is that with proper 

diabetes management and careful foot care amputation may be preventable. 
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Patients’ Role and Responsibilities 

Patients’ role and responsibilities are to manage their diabetes daily. If the patient 

is in the stages of denial, anger, or depression the patient eventually needs to overcome 

that stage before they can follow a diabetes care regime. Reaching out and talking about 

it to someone will help to get to the adjustment or coping stage, in which they can initiate 

diabetes treatment (“Education Manual,” 2007). Being in charge of their diabetes and 

wellbeing means taking more responsibilities, and since diabetes care requires patients’ 

care, it is important to define the patients’ role.  

How patients manage their diabetes matters because they are the ones who will 

carry out their illness and live with its consequences. Because diabetes is a self-managed 

chronic disease and patients are the experts of their lives such as family and work 

demands and other personal issues that form their lives, setting priorities and goals and 

deciding how to manage their diabetes should be totally up to the patients. Giving 

patients the role of making decisions allows them to pass from being passive to ones 

making the informed decisions. “When patients work toward their own goal, their 

motivation is intrinsic” (Funnell & Anderson, 2000, p.1709). According to Funnell and 

Anderson (2000), motivation that comes from within is true and real and more likely to 

last. Therefore, when patients make their own decisions and set their own goals as they 

prioritize their health and time in their personal lives, they are more likely to adhere with 

their choices and be faithful to them. 
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Providers’ Role and Responsibilities 

The role of diabetes educators is to ensure their patients are adhering to their diet 

and managing their blood glucose. Like sports and entertainment coaches health care 

professionals can actively support and encourage their patients to achieve their goals by 

reminding them of the benefits of adhering to a regimen, and the consequences of failure. 

Because diabetes is a self-managed chronic disease, patients need to supply a good dose 

of autonomy and motivation for an effective self-management of the disease (Delamater, 

2006). In his article, Delamater (2006) explores the idea that health care providers should 

encourage patients to express their concerns and become more active in their diabetes 

management care. Brainstorming options, considering different therapeutic approaches, 

and setting goals are examples of patients taking action and thus assuming control.  

As previously mentioned Funnel and Anderson (2000) encourage professionals to 

abandon their traditional views of provider-center care and acknowledge that the patients 

are the primary decision makers and the experts of their own lives.  Once professionals 

recognize and embrace this new view of patients’ role, they can contribute to patients’ 

knowledge with their clinical expertise and create a plan that will help patients to achieve 

their goals.  

The providers’ role is to access and understand the patients; through listening and 

asking patients’ questions providers not only get more information to better access their 

patients’ needs but they also establish trust and create a patient-provider relationship that 

promote collaboration and partnership in addition to a good rapport. Some questions that 

they could ask patients are “what they would like to get from the visit”, “what they are 

challenged with, concerned, confused, or frightened of”, “what is important to them”, and 
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“how they want the provider to help them achieve their goals.”  Moreover, asking 

questions to patients can help providers directly meet patients’ needs and give them 

empowerment to manage their diabetes. “Assessing patients’ goals, capabilities, 

priorities, skills, and barriers puts them [patients] at the center of the interaction about 

disease management” (Funnel & Anderson, 2000, p.1709).  

The Standard of Practice and Standard of Professional Performance are 

documents created to help guide a registered dietitian (RD) on diabetes nutrition care. 

The standards also reflect the knowledge and skills required to obtain certifications, 

Certified Diabetes Educators and Board Certified- Advanced Diabetes Management. 

There are three types of RDs, general, specialist, and advanced, but the specialist and the 

advanced types are the ones who have more understanding of diabetes care (Franz, 

Boucher, Green-Pastors, & Powers, 2008). Franz et al. (2008) explained their roles and 

competence in this area, the specialist RD has a deeper understanding of diabetes care 

and can modify his or her diabetes practice as needed depending on the circumstances. 

He/she can also make recommendations on an intervention to his/her patient and 

provider. Meanwhile, the authors continued,  

An [advanced] RD who has developed a more intuitive understanding of diabetes 

care and whose practices reflect a broad range of skills and judgments acquired 

through a combination of experiences and education. The advanced RD makes 

changes in various aspects of a person’s diabetes care in collaboration with the 

client’s provider. (p. S56) 
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Types of Meal Planning Strategies 

A wide variety of meal planning approaches is available. Certified Diabetic 

Educators (CDE’s) may use one or more meal planning approaches, depending on 

individual needs.  The diabetes food pyramid, healthy food choices, and the plate method 

are the most common simplified diabetes tools and are often used to teach basic diabetes 

meal planning for individuals who have just learned they have been diagnosed with 

diabetes. The other two common methods, the exchange system and carbohydrate 

counting, are more complex and less practical to learn. (Pastors, Waslaski, & Gunderson, 

2005). This study will focus on the above mentioned meal planning strategies in addition 

to nutrition labels, glycemic index, and the hand method.  

Diabetes food pyramid. The diabetes food pyramid stresses serving sizes and 

carbohydrate-containing foods.  It is similar to the U.S. Department of Agriculture Food 

Guide Pyramid, having the shape of a pyramid and embodying the concept that one 

should eat more of the foods that form the base of the pyramid and less of those from the 

top.  CDE’s can help diabetic patients review food sections of the pyramid and determine 

what section counts as a serving and the total servings one may need to meet daily energy 

needs and blood glucose goals (Pastors et al., 2005).  However, the American Diabetes 

Association no longer promotes the diabetes food pyramid as a meal-planning tool. 

Instead they use the plate method to estimate portion size of meals (“Diabetes Food 

Pyramid,” 2010).  

Plate method. The plate method helps diabetic patients select meals with 

acceptable food portions by estimating their serving sizes without measuring.  The plate 

method promotes consistent carbohydrate content, basic portion control, and weight 
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management. CDE’s can review food groups and use a copy of a plate to compare a 

patient’s intake with the recommended portions.  Non-English speakers and people with 

poor reading and math skills, cognitive limitations, or difficulty using more structured 

approaches can benefit from this method (Pastors et al., 2005).  A study exploring 

patients’ perceptions of obstacles to diabetes education in urban African American 

populations have reported poor vision as the most frequent patient anticipated barrier 

followed by “cannot read well” (Rhee et al., 2005).  Therefore, patients with low literacy 

and poor vision can benefit from the plate method.   

Exchange system. The goal of the exchange system (EXCH) was to develop an 

educational tool that would include a wide variety of foods that would enable uniformity 

in meal planning.  EXCH allows dietitians, or patients, to substitute or  “exchange” a 

number of different foods acceptable for consumption by diabetics.  EXCH further 

describes foods that are high in fiber and sodium, and foods that fit into more than one 

exchange group.  Consequently, foods are grouped into three lists: carbohydrate, meat 

and meat substitutes, and fat.  Each list stands for a group of measured foods of nearly the 

same nutritional value (Pastors et al., 2005). The finding of a study examining the use of 

the EXCH in Korea showed that the group who received nutrition education had a 

significant increase in desirable dietary behavior and food exchange knowledge, leading 

to improvement in clinical outcome (FBS [fasting blood concentration of glucose], 

HbA1c, total cholesterol, and triglyceride significantly decreased) and in nutrient intake 

(increase of calcium, protein, and vitamins intake and decrease of cholesterol intake) 

(Lim, Park, Choi, Huh, & Kim, 2009). The EXCH combined with another method has 

also proved to be effective. In the Diabetes Atherosclerosis Intervention Study (DAIS), 
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participants with diabetes and dyslipidemia who used the plate method or a combination 

of food exchange system and plate method demonstrated a reduction in cholesterol and 

protein intakes (Camelon et al., 1998). 

Healthy food choices. Healthy food choices (HFC) is a pamphlet that promotes 

healthful eating practices with information about the relationship between food and 

diabetes. It contains information on eating habits and menus with sample meal ideas.  

This pamphlet can be used with individuals who are on multiple diets and need a 

simplified nutrition education tool (Pastors et al., 2005), or may be used with low-literacy 

patient populations.  Although findings on urban African Americans with Type 2 diabetes 

has indicated that instruction on meal planning emphasizing the HFC is as effective as a 

low-literacy exchange method (EXCH), several studies have indicated that the HFC 

approach is easier to understand and teach than the EXCH.  Thus, the HFC may be 

preferable over the EXCH in populations with low-literacy (Ziemer, Berkowitz, & 

Panayioto, 2003). 

Carbohydrate counting. According to Anderson et al. (1993) carbohydrate 

counting has been the most successful meal planning approach with Type 1 diabetes 

individuals (as cited in Pastors et al., 2005, p. 204); however, successfulness with Type 2 

diabetes is unknown.  Carbohydrate counting is used to help diabetics become aware of 

foods containing carbohydrates, and to focus their attention on the amount and 

distribution of carbohydrates they consume throughout the day.  CDE’s often cover the 

following topics when teaching carbohydrate counting: elementary facts about 

carbohydrates, sources of food that contain carbohydrates, carbohydrate consistency, 

label reading, calculating the energy needs and the amount of carbohydrate to be 
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consumed. For advanced carbohydrate counting, diabetics also learn about record 

keeping and calculating insulin-to-carbohydrate ratios and pre-meal correction factors 

(Pastors et al., 2005). Nine primary studies were reviewed and used to write 

recommendations in the Nutrition Practice Guidelines. Findings reported that consistency 

in carbohydrate counting intake improved glycemic control (Franz et al., 2010). 

Nutrition labels. According to Pastors et al. (2005) the Nutrition Facts is the best 

source of carbohydrate information for packaged foods. It gives the total carbohydrate in 

grams of one serving of food. This number is further broken down into grams of sugar 

and grams of dietary fiber. In addition to carbohydrate, it gives information about other 

nutrients in the food. Fresh food that does not come prepackaged may offer nutrition facts 

too (Gavin, 2008). Pastors et al. (2005) give the following steps to count carbohydrate 

from a nutrition labels: 1) Look for the standard serving size and the grams of total 

carbohydrate for one standard serving of food. Notice that sugars are included in total 

grams of carbohydrate. 2) Compare the standard serving size of food with the amount 

being eaten. Keep in mind that many packages contain more than one serving of food. If 

the portion eaten is different from standard serving listed on the label, then the amount of 

carbohydrates eaten is different from the label amount. 3) Calculate the number of 

servings by dividing the total number of grams of carbohydrates in the portion of food 

consumed by 15. 4) If food contains over 5 grams of dietary fiber per serving, subtract 

the grams of fiber from the total grams of carbohydrate before calculating the number of 

carbohydrate servings. 5) If food contains over 10 grams of sugar alcohols per serving, 

subtract half the amount of sugar alcohol before going to step 3.   
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Glycemic index. Glycemic Index (GI) in combination with other diabetes 

management tool such as carbohydrate counting may provide an “additional benefit for 

individuals who want to achieve blood glucose goals.” GI measures the effect a 

carbohydrate-containing food has on blood glucose levels. A food with low or medium 

GI does not raise blood glucose levels as much as a food with a high GI. In order to 

achieve desired blood glucose goals, one can have a balanced meal by combining low GI 

foods with high GI foods. Foods that lower the GI contain fat and/or fiber. Examples of 

low GI foods are dried beans, legumes, all non-starchy vegetables and some starchy 

vegetables, most fruit, and whole grains products (“Glycemic Index,” 2010). Eleven 

primary studies, one meta-analysis, and one review study were reviewed and used to 

write the recommendations in the Nutrition Practice Guidelines. The studies reported 

mixed effects on HbA1c levels when comparing low GI with high GI diets (Franz et al., 

2010). 

Hand method. The hand method is another method of portion control. Although 

measuring cups, measuring spoons, and food scales will give an accurate measurement of 

a portion size, they are not always practical and available to everyone. The hand method, 

on the other hand, is always at hand and gives an estimate of a serving (American Heart 

Association, n.d.). One drawback of this method is that hand sizes vary from person to 

person, so it does not offer accurate measurements. 

 

Effectiveness of Nutrition Intervention 

 The effectiveness of nutrition therapy on diabetes has been shown in a number of 

studies reported by Franz (2008). Medical nutrition therapy (MNT) reduced HbA1c by 
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1% to 2% (range: -0.5% to -2.6%). It is a therapy that has a positive and significant 

impact at the initial diagnoses and at later stages of the disease. Out of the 21 studies 

reported by Franz (2008), 17 were completed with people with Type 2 diabetes. The 

nutrition intervention in these studies varied from individualized MNT to food labeling, 

portion control, healthy food choices, exchange list, carbohydrate counting, simplified 

meal plans, and a meal plan constituted of decreased energy, 50% carbohydrate, 20% 

protein, and 30% fat. In all these studies, there was a reduction of HbA1c reflecting that 

nutrition therapy is indeed effective. Studies that used the following nutrition intervention 

showed a higher improvement on HbA1c (range of 1.7 to 2.6 change): meal plans with a 

decreased energy, 50% carbohydrate, 20% protein, and 30% fat, individualized MNT, a 

combination of healthy food choices and exchange lists, a combination of carbohydrate 

counting, portion control, and meal spacing, standardized meal plan, and a combination 

of carbohydrate counting and simplified meal plans (Franz et al., 2008). Instead of 

choosing a combination of meal planning strategies and testing their effectiveness 

through HbA1c levels like previous studies have done, the current study analyzes each 

meal planning strategy from CDE’s perspective, and compares their rating of 

effectiveness with the goal of finding an approach patients with diabetes will more likely 

comply with meal plans. 

 A study using the Dining with Diabetes Program, which is a 2-hour class on 

meals, and using knowledge questions on a combination of meal-planning strategies, has 

reported that knowledge of nutrition concepts was a significant factor with respect to 

participants’ ability to use Nutrition Fact labels, and belief that having a meal plan would 

help control diabetes (Chapman-Novakofski & Karduck, 2005). This study showed how 
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increasing nutrition knowledge could contribute to moving individuals to action, 

initiating a lifestyle change, and improving self-efficacy.  

 

Newly Diagnosed versus Non-newly Diagnosed with Type 2 DM 

 A randomized, controlled trial study assessed the effectiveness of MNT in non-

insulin dependent diabetes mellitus (NIDDM) individuals with Type 2 diabetes. It 

compared MNT administered with practice guidelines nutrition care (PGC) to MNT 

administered with basic nutrition care (BC) in two groups of people, people who had 

diabetes for six months or longer and people who were recently diagnosed with diabetes 

and had no nutrition intervention from a dietitian. PGC consisted of three visits with a 

dietitian during a six weeks period while BC was limited to one visit with a dietitian 

(Franz et al., 1995).  

At six months, there was significant improvement for PGC and BC groups in 

glycemic control. The mean of fasting plasma glucose (FPG) for PGC group was 10.5% 

lower than the level at entry, and the BC group reported a 5.3% lower than their initial 

FPG value. The decline of FPG and HbA1c was greatest at six weeks in the PGC group. 

From six weeks to three months the decline was maintained. However, at three to six 

months the values for outcome measures began to show a slight increase; yet, the changes 

were significantly lower compared to the entry values. Furthermore, CDE’s who had 

diabetes for longer than six months reported a significantly greater improvement in their 

HbA1c at three months when receiving PGC compared to those receiving BC (Franz et 

al., 1995). 
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People who had diabetes for longer duration benefited from a more intense MNT 

(PGC), and people who were recently diagnosed with the disease did equally well with 

either treatment. Some of the speculations made after finding that people who had 

diabetes for longer duration benefited from a more intense MNT were the following: 1) 

fear and anxiety at time of diagnosis may prompt people to comply with the 

recommendations; 2) once the disease is no longer new, lifestyle changes may become 

tedious and decline; 3) non-newly diagnosed people may be more able to identify 

problems they are experiencing and ready to set goals. The authors concluded that people 

who are near their target goal, have good diabetes knowledge base, are self-motivated, 

and have good lifestyle habit, would benefit from BC. Patients who have had diabetes of 

longer duration and have not had improvements in metabolic outcome may benefit from a 

more intense therapy and frequent visits to a dietitian (Franz et al., 1995).  

 

Summary 

In this literature review, recency of diagnosis was examined to find whether 

recency of diagnosis play a role on patients’ compliance to dietitians’ recommendations 

regardless of the type of nutrition intervention they were receiving. Besides recency of 

diagnosis, age groups were studied also. As reviewed earlier Type 2 diabetes is no longer 

an adult disease. Each day more and more children and adolescents are diagnosed with 

Type 2 diabetes due to the obesity epidemic and unhealthy lifestyle habits. There is no 

doubt of the benefits of receiving nutrition therapy in diabetes care and their effect on 

improving glycemic control. However, compliance and adherence to nutrition 

recommendations is a still a problem. Therefore, this research will study the different 
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meal planning approaches and analyze which approach patients are more likely to comply 

keeping in mind the other two variables, age and recency of diagnosis.  

 

  



 
 

 

 

 

 

 

CHAPTER III 

 

 

 

Methods 
 

 

 

This study presented information collected from Certified Diabetes Educators in 

the state of Indiana to investigate which of the meal planning strategies people diagnosed 

with Type 2 diabetes would more likely comply to meal plans according to CDE’s 

perspective. In this chapter subjects, instrumentation, procedures for collecting data, 

statistical analyses, and IRB approval were presented.  

 

 

Subjects 

 

Participants were Certified Diabetes Educators (CDE’s) who have worked, or 

who are currently working as diabetes educators in the state of Indiana. They are a group 

of health professionals specialized in teaching and consulting patients with diabetes. 

Participants who have their mailing addresses registered with the National 

Certification Board for Diabetes Educators (NCBDE) were invited to participate in the 

study. The list of CDE’s found on the American Association of Diabetes Educators 

(AADE) website,
2
 whose population were a mix of Registered Dietitians (RD), 

                                                        
2 http://www.diabeteseducator.org/DiabetesEducation/Find.html 
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Registered Nurses (RN), and other health care professionals, was a representation of the 

sample population of this study. Subjects who did not have the Diabetes Educators 

Certification were excluded from the study. In addition, subjects who did not complete 

the survey, in other words, who initiated the survey but did not complete the research 

questions were also excluded from the study.  

 

Instrumentation 

Data for the study came from an online questionnaire about diabetes education 

methods. CDE’s gave their perspective on the effectiveness of meal planning approaches 

on compliance when teaching diabetes management to people with Type 2 diabetes 

(reader is referred to appendix B).  The questionnaire was composed of twenty-nine items 

that required approximately twenty minutes to answer. It contained demographic 

questions (age group and ethnic background), and questions on practice characteristics 

such as occupation, current work setting, years of practice, how often respondents 

provide diabetes education, and the frequency of use of each type of diabetes meal 

planning strategy. Subjects were also asked how they measure effectiveness of 

compliance. Other questions prior to the research questions included the type of diagnosis 

the subjects worked most often with and the type of medication regimen most of their 

patients were on. The research questions were on CDE’s’ opinions on the effectiveness of 

various diabetes meal planning approach.  Educators were asked to rate each meal plan 

approaches as very effective (VE), somewhat effective (SE), somewhat ineffective (SI), 

ineffective (I), or “I do not use it” according to their own perspective on a meal planning 

strategy’s effectiveness on patients’ with Type 2 diabetes compliance with the meal plan. 
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To analyze the reason for patients’ non-compliance to following meal plans, subjects 

were asked about the most frequent reasons for patients’ non-compliance to meal plans.  

The questionnaire also included an open-ended question asking CDE’s to share other 

perspectives and insights on the effectiveness of meal planning strategies on compliance, 

adherence or other aspects of effectiveness. 

To validate the instrument, two RDs CDE’s and one RN CDE were asked to 

review the instrument for face validity. In addition a pilot study was initiated by sending 

the survey instrument via email to twenty-four graduate students who completed the 

Dietetic Internship at Ball State University in the year of 2010. Graduated interns who 

wished to participate in the pilot study completed the electronic survey available at 

inQsit. Revisions of the survey questionnaire were made after suggestions made by the 

RD and non-RD CDE and the pilot test during the validation process.  

 

Procedures for Collecting Data 

After the questionnaire was developed, researcher contacted the National 

Certification Board for Diabetes Educators (NCBDE) to obtain a mailing list of health 

professionals in Indiana who had acquired a diabetes educator certification program 

(CDE). There were 339 CDE’s on NCBDE mailing list. Letters (reader is referred to 

appendix C) sealed in an envelope asking for CDE’s participation in this study were 

mailed to the 339 CDE’s. The letter included information about the study – description of 

the study and its importance, the purpose of the study, contact information, and 

instructions to access the electronic survey if they decided to participate in the study. The 

survey was available online on inQsit and it was developed with the assistance of a 
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university statistician. Log in information was not needed to access the survey. Subjects 

remained anonymous.  A follow-up reminder to respond to the survey was sent via email 

and/or phone calls. Phone numbers of participants were obtained electronically from the 

AADE website. The researcher and the thesis adviser made phone call reminders 

throughout the state of Indiana with the exception of areas with Indianapolis, Northeast 

and Northwest Indiana area codes. CDE’s representatives of Northwest and Northeast 

Indiana completed a cross referencing of CDE’s names, in which CDE’s who were in 

their email list did not receive a follow-up phone call, but rather they received an email 

reminder instead. The follow-up email reminders were sent with assistance of three 

CDE’s representatives who had email addresses of CDE’s working in the following 

locations: Northwest Indiana, Indianapolis, and Northeast Indiana. Participants had a total 

of four weeks to complete the survey. The reminders were provided approximately three 

weeks following the mailed survey. 

 

Statistical Analysis   

Descriptive statistics were used to summarize the data collected on CDE’s’ 

perspectives and practices related to the effectiveness of diabetes education. Frequency 

tables were produced running IBM/SPSS 19. Comments were reviewed and themes were 

identified when analyzing the qualitative data (open-ended question). Three-Way Mixed 

ANOVA was run treating Likert scores as continuous data to compare the differences 

among the variables, different age groups (18 and under, 19 to 49, 50 to 70, and 71 and 

above), meal planning strategies (carbohydrate counting, exchange system, nutrition 

labels, diabetes food pyramid, healthy food choices, plate method, glycemic index, and 
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hand method), and recency of diagnosis (newly diagnosed and non-newly diagnosed 

patients with Type 2 DM.  

 

IRB Approval  

 An exempt type of approval from IRB was granted upon committee approval of 

the thesis proposal and prior to initiation of the study.  

 

 

 

 



 
 

 

 

 

 

 

CHAPTER IV 

 

 

 

Results 

 

 

 

According to Funnel and Anderson (2000) the main issue with treating diabetes is 

that patients do not adhere with healthcare professions’ advice. Even though there are 

many educational tools created to help patients manage their diabetes, there is not one 

common approach to getting patients to adhere to a diet plan due to a variety of factors 

such as demographic, psychological and social factors, among others. Through an 

electronic inQsit survey, CDE’s identified dietary regimens that will help the patient with 

Type 2 diabetes better monitor and manage this disease and lead a healthier life. This 

chapter contains information about questionnaire development, response rate and 

respondents follow up information, demographic and practice characteristics, medication 

regimen, descriptive statistics, and CDE’s’ perspectives on the effectiveness of meal 

planning strategies. It also contains statistical analysis using Three-Way Mixed ANOVA 

that measured the main effect of meal planning strategies, age groups, and recency of 

diagnosis, and tested whether the means of these three group variables differed. 
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Instrument and Follow-up 

Prior to mailing the letter of participation to CDE’s, content experts including two 

RD’s CDE’s and one RN CDE reviewed the survey questionnaire for face validity. 

Modifications were made based on feedback for the content experts. To further validate 

the questionnaire, the instrument was sent via email to twenty-four graduate students who 

completed the Dietetic Internship at Ball State University in the year of 2010; however, 

due to the low return rate (4%) the pilot study data were not used.  

From the 339 letters sent to CDE’s in the state of Indiana asking for their 

participation in the study, there were eighteen returned mail envelopes. With the 

assistance of CDE’s leaders in three geographic areas of Indiana, follow up emails were 

sent to participants to remind and encourage their participation in the study by 

completing the online survey. Participants who were not on their email list received a 

phone call from the researcher’s advisor or the researcher. Messages were left on the 

participants’ voice mail when researchers failed to reach participants over the phone. A 

total of 67 completed the inQsit questionnaire (representing a 21% response rate) after a 

number of attempts to recruit participants with mail and follow-up email or phone calls. 

 

Demographic and Practice Characteristics 

Demographic information such as age and ethnicity and practice characteristics 

were collected from the 67 participants as part of the survey. The majority of 

respondents, 94% were white between 41 to 60 years old. CDE’s who participated in the 

survey were mainly RDs (54.5%) and RNs (39.4%). Only a few chose pharmacist and 

“other" when asked for their occupation. In comparison, the CDE’s from the AADE, 
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which had 190 diabetes educators in the state of Indiana listed in their website, 32.6% 

were RDs, 48.9% were RNs, 2.1% were pharmacist, and 16.3% had other occupation. 

CDE’s who worked in hospitals were mostly outpatient staffs (32.8%) or inpatient staffs 

(13.4%). Nearly a quarter of respondents, 23.9% were working in diabetes clinic. Most of 

the 28.4% of people who responded “other” for this question worked in hospitals 

providing both in-patient and out patient, and a few reported that they work in medical 

offices. The majority of respondents, 80.6%, were CDE’s who taught diabetes almost all 

of their workday. The rest of respondents, taught diabetes occasionally (16.4%), and 2 

participants said they almost never taught diabetes. There was a substantial number of 

participants who had many years of experience as a diabetes educator. Approximately 

34.3% of participants reported to have over twelve years of practice as CDE, 43.3% 

reported having four to eleven years of practice as CDE, and 22.4% answered to having 

three years or less. When asked CDE’s about the type of diagnosis they work most often 

with, 92.2% responded they worked with non-newly diagnose patients with Type 2 

diabetes; 65.6% worked with newly diagnose patients with Type 2 diabetes, and a range 

of 21.9% to 29.7% worked with newly diagnose patients with Type 1 diabetes, non-

newly diagnose patients with Type 1 diabetes, gestational diabetes, and/or prediabetes.  

 

Medication Regimen 

 The following figure (Figure 1) shows the percentage of people on a medication 

regimen, insulin or oral agents.  Notice that more than half (64%) of CDE’s’ patients, 

who were on a medication regimen, were taking oral agents.   

 



 

54 
 

 

Figure 1. Percentage of patients on each type of medication regimen 

 
    

   Note. Please note that this graph only applies to patients on medication. 

 

 

 

Frequency of Use of Meal Planning Strategies by CDE’s 

 
 Table 1 shows how often CDE’s use the eight meal-planning strategies (MPS). 

Notice that 62.1% of CDE’s use nutrition labels all the time, and about 36.2% to 40.4% 

never use glycemic index, exchange system, and diabetes food pyramid. The total 

number of respondents for 100% for the eight MPS was much greater than the total 

number of respondents because the questions were repeatedly asked eight times to the 

same group of CDE’s. 

 

Table 1 

Frequency
1
 of Use of Meal Planning Strategies by Certified Diabetes Educators 

Plans 

100% 75% 50% 25% <25% Never Total
2 

n % n % n % n % n % n % N 

CHO 27 40.3 25 37.3 8 11.9 3 4.5 3 4.5 1 1.5 67 

EXCH 5 8.6 3 5.2 5 8.6 8 13.8 16 27.6 21 36.2 58 

Insulin 
36% 

Oral 
Agents 

64% 

Percentage of Patients on 
Insulin/Oral Agents 

Insulin

Oral Agents
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Labels 41 62.1 16 24.2 2 3 5 7.6 1 1.5 1 1.5 66 

DFP 1 1.8 6 10.5 3 5.3 7 12.3 17 29.8 23 40.4 57 

HFC 29 46 15 23.8 2 3.2 10 15.9 6 9.5 1 1.6 63 

Plate 10 15.4 10 15.4 10 15.4 21 32.3 9 13.8 5 7.7 65 

GI 0 0 2 3.3 1 1.7 9 15 26 43.3 22 36.7 60 

Hand 2 3.4 7 11.9 12 20.3 5 8.5 20 33.9 13 22 59 

Note. CHO: carbohydrate counting, EXCH: exchange system, Labels: nutrition labels, DFP: diabetes food pyramid, HFC: healthy 

food choices, Plate: plate method, GI: glycemic index, Hand: hand method; ND: newly diagnosed, Non-ND: non-newly diagnosed. 
1 Based on CDE’s response to question, “What percentage of the following diabetes meal planning strategies do you use?” 
2 N is not 67 for all MPS because some of the respondents did not answer this question.  

 

 

 

The next table lists other meal planning approaches that CDE’s use in their 

practice.   

 

Table 2 

 

Use of Other Meal Planning Strategies by Certified Diabetes Educators 

 

 Calories 

 For older adults or those who do not understand carbs I just write out examples of their 

typical meals with what to add or subtract. They decide what changes they could make with 

my guidance. 

 Heart healthy diet, low fat, low salt, low sugars, balance of lean protein and healthy 

carbohydrates with at least 3 small meals a day 

 I try to individualize the approach according to patients learning readiness, literacy, ability, 

and preference to ensure the best adherence possible. 

 It is not "either/or." Might use more than one method with patient. 

 The Hand Method 

 We are in the process of developing a strategy called "The power of one" of committing to 
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only one change to improve DM control. 

 

  

Measures of Compliance 

Since the research questions focused on the CDE’s perspective, CDE’s were 

asked how they determined patients’ compliance. The following table shows that the 

clinical outcomes, HbA1c and blood glucose levels, were the most effective 

measurements of patients’ compliance to diet plan according to CDE’s. 

 

Table 3 

 

Measure of Effectiveness on Compliance by Certified Diabetes Educators 

 

Measures N % 

A1C 64 95.5 

Blood glucose levels 60 89.6 

Weight change 51 76.1 

Self-care behaviors 49 73.1 

Self-selected goal attainment 49 73.1 

Dietary Recall Information/Usual Dietary Intake  48 71.6 

Return follow-up visits 39 58.2 

Incidence of acute/long-term complications 17 25.4 

Screening for complications 13 19.4 

Blood pressure levels 13 19.4 

Other 5 7.5 

 

 

Table 4 presents CDE’s’ suggestions of other measures of effectiveness on 

compliance along with their comments on some of the measures of compliance.   

 

 

Table 4 

 

Suggestions of Other Measures of Effectiveness on Compliance by Certified Diabetes Educators 
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 Exercising regularly 

 Food journal self report exercise/pedometer steps 

 No hospitalizations due to lack of testing or meds. 

 Of course A1C, BG, and BP may also reflect under treatment.  (Also, I prefer the term 

adherence over compliance; as there is usually a reason the patient is not sticking to the 

plan). 

 Typically follow up is with returning patients or calls. Compliance varies on diagnosis, MD 

follow up and insurance coverage along with education level 

 

 

 

Reasons for Non-Compliance by CDE’s 

CDE’s were asked what were the most frequent reasons for patients’ non-

compliance to meal plans. Eighty four percent of CDE’s responded lack of motivation as 

the main reason for patients’ non-compliance. A list of causes for non-compliance is 

listed on Table 5 and Table 6.   

 

Table 5 

 

Most Frequent Reasons for Patients’ Non-compliance to Meal Plans by Certified Diabetes Educators  

 

 Reasons for Non-compliance N % 

Lack of motivation  53 84.1 

Denial of condition/complication(s) 47 74.6 

Lifestyle challenges 40 63.5 

Low economic status  38 60.3 

Lack of social support 36 57.1 

Not seeing quick results 28 44.4 

Literacy level  16 25.4 

Cognitive limitations 15 23.8 

Poor Math skills 12 19.0 

Poor reading skills  10 15.9 

Other 10 15.9 

Language barriers 9 14.3 
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Total 63 100 

Missing 4  

 

 

 

 

 

Table 6 

 

List of Other Reasons for Patients’ Non-compliance to Meal Plans by Certified Diabetes Educators 

 

 Conflicting information 

 Depression 

 Health beliefs 

 Health providers setting formulatic instructions 

 Lack of problem solving skills, poor-planning or spontaneity, misconceptions from tabloids 

(ie: diet cola is bad so I drink regular), feelings of inevitability, ambivalence or hopelessness, 

plan is too complex. 

 Lack of self efficacy, empowerment 

 Many people report constantly feeling hungry, that they feel that the appropriate portion sizes 

do not satisfy at mealtime 

 Person is stressed out by grocery shopping and meal preparation 

 Poor counseling, low patient consciousness or high levels of impulsivity 

 They don't "feel" sick 

 Too many uninformed "diabetes police" telling them what they can't have. 

 

 

Very Effective Meal Planning Strategy 

Table 7 presents the frequency in percentage of very effective rating of eight MPS 

in four age groups and in newly and non-newly diagnosis. According to CDE’s of this 
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study nutrition labels were the most effective approach in newly and non-newly 

diagnosed patients under the age of 70 years when compared to all other diabetes meal 

planning strategies. The highest percentage, 80.6% of CDE’s found that nutrition labels 

to be very effective method in newly diagnosed patients aged 19 to 49 year. In contrast, 

the plate method was indicated as the most effective strategy in newly and non-newly 

diagnosed with Type 2 diabetes in the elderly population. Carbohydrate counting and 

healthy food choices also showed to be very effective in newly and non-newly diagnosed 

patients. 

 

 

Table 7 

 

Percent Frequency of Very Effective Meal Planning Strategy across Four Age Groups and Two Types 

of Recency of Diagnosis by Certified Diabetes Educators 

 

Age & Recency CHO  EXCH Labels DFP HFC Plate  GI Hand  

≤18 ND  43.8 9.4 53.1 1.6 34.4 15.6 1.6 13.1 

19-49 ND 71.4 11.3 80.6 0 40.3 23.8 1.6 15 

50-70 ND 36.5 11.1 57.1 1.6 41.3 43.5 1.6 20 

≥71 ND 4.8 6.5 19 1.6 47.6 57.1 1.6 23.7 

≤18 Non-ND  45.3 7.8 50 1.6 23.4 15.9 1.6 8.1 

19-49 Non-ND 61.9 9.5 66.7 1.6 34.9 22.6 3.2 13.3 

50-70 Non-ND 43.5 6.5 58.1 4.8 46.8 35.5 1.6 15 

≥71 Non-ND 9.5 6.3 22.2 6.3 34.9 41.9 1.6 21.3 
Note. CHO: carbohydrate counting, EXCH: exchange system, Labels: nutrition labels, DFP: diabetes food pyramid, HFC: healthy 

food choices, Plate: plate method, GI: glycemic index, Hand: hand method; ND: newly diagnosed, Non-ND: non-newly diagnosed. 

 

 

Ineffective Meal Planning Strategy 

Table 8 presents the percent frequency of ineffective rating of eight MPS in four 

age groups and in two types of recency of diagnosis. Exchange system was the most 

ineffective MPS in both newly and non-newly diagnosed patients under the age of 50 

year-old. Glycemic index was the most ineffective MPS in newly diagnosed patients 
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above 50 years old and in non-newly diagnosed patients above 70 years old. In non-

newly diagnosed patients between the ages of 50 to 70 year-old, 8.1% of CDE’s 

identified diabetes food pyramid as the most ineffective strategy among all the MPS. 

 

 

Table 8 

 

Percent Frequency of Ineffective Meal Planning Strategy across Four Age Groups and Two Types 

of Recency of Diagnosis by Certified Diabetes Educators 
 

Age Groups CHO  EXCH  Labels DFP HFC Plate  GI Hand  

≤18 ND 3.1 18.8 1.6 14.1 0 1.6 15.6 6.6 

19-49 ND 0 14.5 0 7.9 0 1.6 8.1 5 

50-70 ND 0 12.7 1.6 9.5 0 0 16.1 6.7 

≥71 ND 1.6 6.5 1.6 7.9 0 0 24.2 1.7 

≤18 Non-ND 1.6 14.1 4.7 10.9 0 3.2 9.7 11.3 

19-49 Non-ND 0 12.7 1.6 11.1 0 0 9.5 5 

50-70 Non-ND 0 6.5 1.6 8.1 0 0 3.2 1.7 

≥71 Non-ND 4.8 6.3 1.6 6.3 0 0 19.4 4.9 
Note. CHO: carbohydrate counting, EXCH: exchange system, Labels: nutrition labels, DFP: diabetes food pyramid, HFC: 
healthy food choices, Plate: plate method, GI: glycemic index, Hand: hand method; ND: newly diagnosed, Non-ND: non-newly 

diagnosed. 

 

 

  

Rating of Effectiveness of Meal Planning Strategies by CDE’s 

Tables 9 to 13 shows the frequency in number and in percentage of the rating for 

effectiveness of the each MPS across age groups and recency of diagnosis based on a five 

levels of effectiveness: very effective, somewhat effective, somewhat ineffective, 

ineffective, or I do not use it. The reader will note Tables 9 to 13 provide repetition of 

two of the responses – very effective and ineffective presented in Tables 7 and 8.  

Carbohydrate counting and nutrition labels. The results of the study indicated 

that most CDE’s found both carbohydrate counting and nutrition labels (Table 9) to be 

very effective or somewhat effective across all group ages in both newly and non-newly 
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diagnosed with Type 2 diabetes. A high percentage of CDE’s chose carbohydrate 

counting and nutrition labels, 71.4% and 80.6% respectively, as very effective approach 

in newly diagnosed patients between the ages of 19 to 49 years old. In non-newly 

diagnosed population, over half CDE’s selected carbohydrate counting and nutritional 

labels, 61.9% and 66.7% respectively, to be very effective meal plan approach in that 

same age group. The same number, 66.7% of CDE’s selected nutritional labels to be 

somewhat effective in patients above 70 years old in non-newly diagnosed patients. 

 

Table 9 

 

 Frequency of Effectiveness of Carbohydrate Counting and Nutrition Labels on 

Compliance across Age Groups and Recency of Diagnosis by Certified Diabetes 

Educators
 1
  

 

Carbohydrate Counting 

Age & 

Recency 

VE   SE   SI   I   IDNUI Total 

n % n % n % n % n % N 

≤18 ND  28 43.8 27 42.2 1 1.6 2 3.1 6 9.4 64 

19-49 ND 45 71.4 14 22.2 2 3.2 0 0 2 3.2 63 

50-70 ND 23 36.5 33 52.4 5 7.9 0 0 2 3.2 63 

≥71 ND 3 4.8 35 55.6 22 34.9 1 1.6 2 3.2 63 

≤18 Non-ND  29 45.3 25 39.1 4 6.3 1 1.6 5 7.8 64 

19-49 Non-ND 39 61.9 21 33.3 2 3.2 0 0 1 1.6 63 

50-70 Non-ND 27 43.5 27 43.5 6 9.7 0 0 2 3.2 62 

≥71 Non-ND 6 9.5 35 55.6 17 27 3 4.8 2 3.2 63 

Nutrition Labels 

Age & 

Recency 

VE   SE   SI   I   IDNUI Total 

n % n % n % n % n % N 

≤18 ND  34 53.1 22 34.4 2 3.1 1 1.6 5 7.8 64 

19-49 ND 50 80.6 10 16.1 1 1.6 0 0 1 1.6 62 

50-70 ND 36 57.1 26 41.3 0 0 1 1.6 0 0 63 

≥71 ND 12 19 41 65.1 7 11.1 1 1.6 2 3.2 63 

≤18 Non-ND  32 50 24 37.5 1 1.6 3 4.7 4 6.3 64 

19-49 Non-ND 42 66.7 20 31.7 0 0 1 1.6 0 0 63 

50-70 Non-ND 36 58.1 24 38.7 1 1.6 1 1.6 0 0 62 

≥71 Non-ND 14 22.2 42 66.7 6 9.5 1 1.6 0 0 63 

Note. ND: newly diagnosed, Non-ND: non-newly diagnosed 
1
Based on five levels of effectiveness: VE: very effective, SE: somewhat effective, SI: 

somewhat ineffective, I: ineffective, IDNUI: I do not use it 
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Plate method. Similar to carbohydrate counting and nutrition labels, the plate 

method (Table 10) was also favored among half CDE’s of the study in all age groups in 

newly and non-newly diagnosed patients. In newly diagnosed patients, 57.1% of CDE’s 

found that the plate method to be very effective approach to compliance in patients’ aged 

71 and above while 43.5% of CDE’s indicated it to be very effective in age group of 50 

to 70 year old. According to half of CDE’s of the study, the plate method was somewhat 

effective to meal plan compliance among all age groups in non-newly diagnosed patients. 

The highest percent of somewhat effective, 57.1% and 58.1%, occurred in the category of 

patients under the age of fifty.  

 

Table 10 

 

Frequency of Effectiveness of Plate Method on Compliance across Age Groups and 

Recency of Diagnosis by Certified Diabetes Educators
 1 

 

  

Age & Recency 

VE   SE   SI   I   IDNUI   Total 

n % n % n % n % n % N 

≤18 ND  10 15.6 30 46.9 10 15.6 1 1.6 13 20.3 64 

19-49 ND 15 23.8 36 57.1 5 7.9 1 1.6 6 9.5 63 

50-70 ND 27 43.5 26 41.9 2 3.2 0 0 7 11.3 62 

≥71 ND 36 57.1 19 30.2 1 1.6 0 0 7 11.1 63 

≤18 Non-ND  10 15.9 36 57.1 5 7.9 2 3.2 10 15.9 63 

19-49 Non-ND 14 22.6 36 58.1 5 8.1 0 0 7 11.3 62 

50-70 Non-ND 22 35.5 31 50 4 6.5 0 0 5 8.1 62 

≥71 Non-ND 26 41.9 28 45.2 2 3.2 0 0 6 9.7 62 

Note. ND: newly diagnosed, Non-ND: non-newly diagnosed 
1
Based on five levels of effectiveness: VE: very effective, SE: somewhat effective, SI: 

somewhat ineffective, I: ineffective, IDNUI: I do not use it 

 

Diabetes food pyramid, exchange system, and glycemic index. Diabetes food 

pyramid, exchange system, and glycemic index were the least used strategies by CDE’s 

with the exception of exchange system (Table 11). Although 32.3% of CDE’s do not use 
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the exchange method in newly diagnosed aged 19 to 49, 32.3% of CDE’s found it to be 

somewhat effective in that same age group and recency of diagnosis.  

 

Table 11  

 

Frequency of Effectiveness of Diabetes Food Pyramid, Exchange System and 

Glycemic Index on Compliance across Age Groups and Recency of Diagnosis by 

Certified Diabetes Educators
 1 

 

Diabetes Food Pyramid 

Age & 

Recency 

VE   SE   SI   I   IDNUI Total 

n % n % n % n % n % N 

≤18 ND  1 1.6 16 25 9 14.1 9 14.1 29 45.3 64 

19-49 ND 0 0 20 31.7 10 15.9 5 7.9 28 44.4 63 

50-70 ND 1 1.6 17 27 11 17.5 6 9.5 28 44.4 63 

≥71 ND 1 1.6 20 31.7 6 9.5 5 7.9 31 49.2 63 

≤18 Non-ND  1 1.6 18 28.1 6 9.4 7 10.9 32 50 64 

19-49 Non-ND 1 1.6 18 28.6 8 12.7 7 11.1 29 46 63 

50-70 Non-ND 3 4.8 18 29 6 9.7 5 8.1 30 48.4 62 

≥71 Non-ND 4 6.3 18 28.6 8 12.7 4 6.3 29 46 63 

Exchange System 

Age & 

Recency 

VE   SE   SI   I   IDNUI Total 

n % n % n % n % n % N 

≤18 ND  6 9.4 13 20.3 8 12.5 12 18.8 25 39.1 64 

19-49 ND 7 11.3 20 32.3 6 9.7 9 14.5 20 32.3 62 

50-70 ND 7 11.1 16 25.4 9 14.3 8 12.7 23 36.5 63 

≥71 ND 4 6.5 15 24.2 14 22.6 4 6.5 25 40.3 62 

≤18 Non-ND  5 7.8 17 26.6 5 7.8 9 14.1 28 43.8 64 

19-49 Non-ND 6 9.5 18 28.6 8 12.7 8 12.7 23 36.5 63 

50-70 Non-ND 4 6.5 22 35.5 9 14.5 4 6.5 23 37.1 62 

≥71 Non-ND 4 6.3 19 30.2 12 19 4 6.3 24 38.1 63 

Glycemic Index 

Age & 

Recency 

VE   SE   SI   I   IDNUI Total 

n % n % n % n % n % N 

≤18 ND  1 1.6 2 3.1 16 25 10 15.6 35 54.7 64 

19-49 ND 1 1.6 8 12.9 18 29 5 8.1 30 48.4 62 

50-70 ND 1 1.6 6 9.7 14 22.6 10 16.1 31 50 62 

≥71 ND 1 1.6 1 1.6 10 16.1 15 24.2 35 56.5 62 

≤18 Non-ND  1 1.6 8 12.9 9 14.5 6 9.7 38 61.3 62 

19-49 Non-ND 2 3.2 11 17.5 11 17.5 6 9.5 33 52.4 63 

50-70 Non-ND 1 1.6 9 14.5 17 27.4 2 3.2 33 53.2 62 

≥71 Non-ND 1 1.6 6 9.7 9 14.5 12 19.4 34 54.8 62 

Note. ND: newly diagnosed, Non-ND: non-newly diagnosed 
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1
Based on five levels of effectiveness: VE: very effective, SE: somewhat effective, SI: 

somewhat ineffective, I: ineffective, IDNUI: I do not use it 

 

Healthy food choices. Over half of CDE’s selected healthy food choices as 

somewhat effective approach across all age groups in both newly and non-newly 

diagnosed patients with Type 2 diabetes (Table 12).  

 

 

Table 12 

 

 Frequency of Effectiveness of Healthy Food Choices on Compliance across Age Groups and 

Recency of Diagnosis by Certified Diabetes Educators
 1 

 

  

Age & 

Recency  

VE 

 

SE 

 

SI 

 

I 

 

IDNUI 

 Total 

n % n % n % n % n % N 

≤18 ND  22 34.4 33 51.6 4 6.3 0 0 5 7.8 64 

19-49 ND 25 40.3 34 54.8 1 1.6 0 0 2 3.2 62 

50-70 ND 26 41.3 34 54 2 3.2 0 0 1 1.6 63 

≥71 ND 30 47.6 33 52.4 0 0 0 0 0 0 63 

≤18 Non-ND  15 23.4 42 65.6 3 4.7 0 0 4 6.3 64 

19-49 Non-ND 22 34.9 40 63.5 0 0 0 0 1 1.6 63 

50-70 Non-ND 29 46.8 33 53.2 0 0 0 0 0 0 62 

≥71 Non-ND 22 34.9 40 63.5 1 1.6 0 0 0 0 63 

Note. ND: newly diagnosed, Non-ND: non-newly diagnosed 
1
Based on five levels of effectiveness: VE: very effective, SE: somewhat effective, SI: somewhat 

ineffective, I: ineffective, IDNUI: I do not use it 

 

Hand method. A little over a third of the participants chose the hand method as 

somewhat effective while a little less than a third indicated the lack of use of this method 

in all age groups in newly and non-newly diagnosed patients with Type 2 diabetes (Table 

13). The reason for the divided response for this method according to CDE’s comments 

and the literature review may be due to different hand sizes and thus resulting in uneven 

portion control or being unfamiliar with this method.  
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Table 13 

 

Frequency of Effectiveness of Hand Method on Compliance across Age Groups and Recency of 

Diagnosis by Certified Diabetes Educators
 1 

 

 Age & 

Recency 

  

VE   SE   SI   I   

IDNUI 

  Total 

n % n % n % n % n % N 

≤18 ND  8 13.1 18 29.5 11 18 4 6.6 20 32.8 61 

19-49 ND 9 15 18 30 14 23.3 3 5 16 26.7 60 

50-70 ND 12 20 18 30 10 16.7 4 6.7 16 26.7 60 

≥71 ND 14 23.7 22 37.3 6 10.2 1 1.7 16 27.1 59 

≤18 Non-ND  5 8.1 27 43.5 4 6.5 7 11.3 19 30.6 62 

19-49 Non-

ND 8 13.3 24 40 8 13.3 3 5 17 28.3 60 

50-70 Non-

ND 9 15 22 36.7 10 16.7 1 1.7 18 30 60 

≥71 Non-ND 13 21.3 22 36.1 7 11.5 3 4.9 16 26.2 61 

Note. ND: newly diagnosed, Non-ND: non-newly diagnosed 
1
Based on five levels of effectiveness: VE: very effective, SE: somewhat effective, SI: somewhat 

ineffective, I: ineffective, IDNUI: I do not use it 

 

 

CDE’s Perspectives and Insights on the Effectiveness of Meal Planning Strategy  

Tables 14 to 20 lists each subject’s perspectives and insights on the effectiveness 

of MPS on compliance, adherence or other aspects of effectiveness. Responses were 

categorized according to seven themes: individuality, lifestyle, empowerment, comments 

on interpretation of survey’s questions, tips for education, motivation, and others.  

 

Table 14  

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Individuality Theme 

 
 I assess the patient first but our meal plans can be used to teach either exchange system or 

carbohydrate counting. For very simple patients we have menus or I individualize menus for that 

patient. 

 I feel that the best that an educator can do is to tailor the educational method to the specific needs 
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of the patient.  There is no best cookie cutter way to educate a patient on diet.  You have to 

evaluate the patient, assess which method will work best and then alter that as needed based on the 

education level of the patient, motivation, individual goals etc. 

 I think the various diabetic meal plan strategies provide a pool of theories from which the CDE 

may choose to ensure the best fit for each individual.  There are so many variables that influence 

dietary intake; using the same strategy across the board won't be effective.  We all know we are 

supposed to eat healthy; why we don't do it is the root of the problem.  Get to the root and then use 

whatever approach will work best for that individual. 

 I use a combination of most of these methods based on my assessment of their needs. 

 It is just so variable person to person. 

 It's difficult to generalize what education method I would use for a person strictly by age. In order 

to be effective, I prefer to individualize instruction after I've made an assessment of their abilities 

and understanding of their disease. 

 The method must be individualized to the patient. 

 

Table 15 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Lifestyle Theme 

 

 I feel that compliance must be something that the patient is somewhat interested in at the time. 

Often I have non-newly diagnosed patients who said they weren't ready to learn anything the first 

time that they came, and some newly diagnosed that learned everything that they could and 

applied it. I also have some that have been through the program several times, but come to find out 

that it might be some literacy issues that they never wanted to discuss. I think people with diabetes 

are asked to do several things and it needs to be a process. They need to get credit for doing any 

self-care behaviors. Some people also make changes at a much slower pace. It may take awhile for 

certain people to make changes. I also have my own personal theory that only 30% of people are 

ready, willing, and able to make changes at any one given time, and we as health care providers 

should be happy with small changes. (This number came from working on a Biggest Loser for our 

hospital for a few years. We changed everything we knew how to change to get more people to 

weigh out, and every year only 30% would weigh out. Prizes, no prizes, education, more 

education, letting them know that the weight was not important, newsletters, several different 

times to weigh-out, still the same results. But the 30% that did weigh out felt that they had made 

some good changes in the habits!) 

 I think that many Americans are ingrained in habit that seeing or being served a large portion of 
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food (think buffets and restaurant portions) is the only way to view eating.  Also, I truly believe 

very many people really lack understanding of what nutrition and healthy cooking is since they did 

not learn it in the home. 

 It is challenging since our patients are also heart patients and need to affect changes in salt, fat and 

sugars. It tends to be a challenge to get them to decrease eating out, prepared foods and many live 

alone or have very stressful lives in a addition to poor finances. 

 It is important for my patients to know that most people in the US, diabetic or not, eat way too 

many carbs and healthy eating is for everyone and not just diabetics. There is no diabetic diet. 

There is moderation! 

 Please note that I deal only with pediatrics, so I did not answer all your questions. I find the 

biggest challenge is that the family has an unhealthy lifestyle. Therefore it is much more effective 

to get at least the parents to make healthier food choices. Without this the children almost always 

see limited success. On rare occasion I will see a very motivated teen. It is such a joy! 

 

 

Table 16 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Empowerment Theme 

 
 If a pt can obtain at least a small amount of education, this is an advantage.  Many pts have gone 

years with a diagnosis of DM and have never heard the word carbohydrate.  Education is power. 

 In my perspective, I think that the best way to assist patients is to not expect them to comply with 

our meal plan/our strategies.  I think that in order for them to be successful, the plan needs to be 

patient-driven. In other words, once we provide appropriate, meaningful education, the meal 

plan/strategies need to be designed around what the patient wants and is willing/able to do.  The 

patients' goals need to be taken into account.  I tell patients:  Your life should not revolve around 

diabetes; my job is to help you make decisions so that diabetes fits into your life. 

 KISS - Keep it super simple - if possible. Impart idea that time goes FORWARD, not backward. 

"So, going forward, see if you can... (fill in the blank)." 

 Patient empowerment helps patients to discover and develop approaches for responsibility and 

control of their diabetes. 
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Table 17 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Comments on Interpretation of Survey’s Questions 

Theme 

 
 It was difficult to rate the effectiveness of compliance based off of age groups alone.  I find that I 

can have a pt over age 50 who is a retired professor who is excellent with carb counting but then 

have someone over 50 who has a 3rd grade education or is illiterate who may do better with a 

plate method.  Instead of dividing the groups by age, you could consider dividing them by 

socioeconomic group, literacy, special needs, etc. for a future study.  Age is one of the less 

important determining factors for my teaching approach and it's effectiveness.  I appreciate your 

interest in finding better ways to educate diabetes patients.  Thank you. 

 The questions read "according to its effectiveness on compliance".  I wasn't sure how to take this.  

I answered the question according to "effectiveness".  For instance, someone may be somewhat 

compliant with the method but that method may not be effective.  To me the most effective 

method to treat type 2 diabetes in most instances is weight loss and increased physical activity.  

This can be achieved in a number of ways. 

 There is no set strategy that works well across the board for a certain age group or population. I've 

seen young people who just don't get food pyramid and I've seen elderly that are very in tune with 

carb counting. A diabetic educator needs a lot of educational tools in their "bag of tricks" to 

connect with a multitude of ages and abilities. I don't know what the hand method is. I'm assuming 

a simple portion control method. Glycemic index is not a real teachable method. You need to be 

very insightful to gauge what will work best for a person you only met a few minutes ago and you 

need to be willing to create the best educational opportunity for them. 

 Very good questions. Diabetes educators are leading the way to help other health professionals to 

move away from formulatic instructions ("don't eat this, don't eat that"; "nickle and diming", etc.) 

to moderation in CHO portions, etc. CHO counting v. exchange system has been a HUGE positive 

difference maker for acceptance, compliance and success. Good luck w/ your studies! 

 

Table 18 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Tips for Education Theme 

 
 After explaining what is going on in their bodies with the diabetes, I provide clear-cut 

recommendations, which seem to be the most understandable to patients rather than general 
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guidelines.  For example:  women: 45g carb max, 3 meals/d, spaced 4-5 hours.  Men: 60g carb 

max/meal.  Then label reading with math exercises/meal planning examples with carb counting.  

Most folks seem to appreciate concrete whys and hows, and some basic exercises. 

 Hand method is completely ineffective because hand sizes vary significantly.  It should not even 

be an option. 

 I believe that frequent contact or "case managing" is very helpful to keeping folks on track. 

 I think starting out slow, finding one or two things that a person can work to change works best.  

The exchange system seems too overwhelming.  Most of those in the 30-60 age groups seem to 

understand carbohydrate counting the most and it is easiest for them to use. 

 I work exclusively with the Medicaid population ages 18-64.  Members are often hampered by 

their socio-economic status.  They need hope.  The easiest methods tend to work best.  The Plate 

Method is an awesome tool. 

 I've worked inpatient outpatient diabetes programs, private endocrine practice and as a consultant 

to a pharmacy company as well as in home health and the hand method combined with counting 

carbs and teaching to read labels seems the most accurate and workable method for patients. There 

is an amazing relief from them when they understand the tools used and the ability to make a 

positive difference in their wellness.   Thank you for asking 

 If I know the person will not prepare meals, I suggest packaged foods that have a food label for 

carb counting and portion control 

 If I was counseling men in their 30s or 40s, I would inform them of an additional complication of 

diabetes that would affect their sex lives and intimacy w/ their partners to improve their 

compliance w/ a good diabetic meal plan for them.  I usually had excellent compliance after that! 

Also, when a patient was angry and in a state of denial, I would allow them the freedom to express 

their problems fully.  After they finished, I would praise and compliment their successes, 

accentuate the positive and encourage them to persevere through their other difficulties in dealing 

with diabetes because they had already experienced great successes.  This was a very effective 

method to achieve compliance and adherence with patients who experienced significant 

difficulties. I never really counseled patients 18 and younger. The major ways I measured a 

patient's compliance or noncompliance were their weight control and the recording of their food 

intake and blood glucose results in their log book when they would come in for their check-ups. 

 Sometimes with people with poor comprehension skills or the elderly just emphasizing reducing 

portions is all that can be accomplished. 

 Telling them what they can have instead of what they cannot and selling them on the idea of 

taking better care of themselves. 
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 The Hand Method 

 There is so very much more to diabetes management than meal planning...when so much social 

life centers on food-type activities, more time needs to be devoted to how to fit portion control 

into healthy food choices, and less on "Thou shall not eat this or that."  Healthy habits with foot 

care, Blood Pressure control and cholesterol control need equal time in any diabetes education 

program! 

 

Table 19 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness- Motivation Theme 

 
 Most indigent people lack the motivation because they feel they need more money to "eat 

healthy". I hope that by the end of visiting with me they would feel this is not the case. 

 People tend to want you to magically do all the work for them.  Plan the perfect meals without 

them doing any of the work. People seem really unmotivated to exercise.  I encourage food diaries 

at least for 2-3 weeks and feel by the end of the 2-3 weeks they will have the portion sizes down.  

The majority of people do not want to do this since it would b "too much work".  It would be nice 

to have a program of smaller visits where the patients get education & then work on that for 2-4 

weeks and then build from there.  Another problem is people do not come to follow-up 

appointments.  What more could motivate people better than to prevent complications?!?  That 

doesn't seem to motivate some people either. 

 Tools are wonderful, but motivating the person to stick with carb counting is the hardest piece to 

living with diabetes. 

 

Table 20 

 

CDE’s’ Perspectives and Insights on the Effectiveness of Meal Planning Strategy on Compliance, 

Adherence or Other Aspects of Effectiveness - Other Themes 

 
 Acceptance of the patient at whatever stage they may be at when they walk in the door. 

 Compliance is seen to increase when the pt's MD inquires on their progress. 

 I do not work with any patients over 18. 

 It helps to have family support and "buy in" that you don't need a special diabetic diet for the 

person in the family who has diabetes. Encourage family members to be supportive and endorse 

healthy choices for the entire family. 
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 The attitude of the diagnosing physician has a significant impact on the acceptance of the 

diagnosis and subsequent treatment.  If the physician does not take it seriously, neither will the 

patient. 

 With each person with Diabetes, the barriers to effective and efficient meal planning and eating 

behaviors must be identified.  Once these barriers become mindful to the patient, strategies can be 

put into place to overcome each individual barrier. 

 

 

SPSS Output Analysis: Three-Way Mixed ANOVA 

 Three-Way Mixed ANOVA was used because there were three different factors in 

the current study: recency of diagnosis, meal planning strategy, and age.  

Mixed within-subjects and between-subjects ANOVA. Each response was 

recorded under thirty two meal planning strategies, each being a combination of the 

levels of two factors, one of which was the meal planning strategies (carbohydrate 

counting, exchange system, nutrition labels, diabetes food pyramid, healthy food choices, 

plate method, glycemic index, and hand method), the other age (18 and under, 19 to 49, 

50 to 70, and 71 and above). The between-subjects variable was the recency diagnosis 

(newly and non-newly). 

In the mixed between-within subjects ANOVA terminology, the meal planning 

strategies and age groups were within-subjects factors. Recency diagnosis was between-

subjects factors. The dependent variable was the rating of each diabetic meal planning 

strategy according to its effectiveness on compliance in newly and non-newly diagnosed 

patients with Type 2 diabetes in different age groups (rating of effectiveness). Thus, there 

is an experiment of mixed factorial design, with one between-subjects factor (Recency) 

and two within-subjects factors: Plan (with 8 levels) and Age (with 4 levels). In the 
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ANOVA notation, the design is of type A × (B × C), where the brackets indicate that 

factors B and C are within subjects. The design type 2 × (8 × 4) resulted in 64 different 

groups to compare their mean ratings of effectiveness. The mean scores were obtained 

from SPSS. They were unweighted means, in which all scores of each question were 

summed, and later divided by the total number of respondents.  

 

 

Mean rating and variability of MPS according to age and recency of 

diagnosis. The following narrative and tables describes the mean ratings and variability 

of scores of the eight MPS according to age and recency of diagnosis.  

Carbohydrate counting, nutrition labels, and healthy food choices. The tables 

21 to 23 of descriptive statistics tells that the mean scores were higher in patients who 

were educated on carbohydrate counting, nutrition labels, and healthy food choices after 

comparing the means of each meal planning strategy (MPS). For example, on a scale of 

5 the highest total mean score of nutrition labels for patients aged 19 to 49 was 4.69. 

The fact that carbohydrate counting, nutrition labels, and healthy food choices means 

scores were higher than the other MPS indicated that they are the most effective MPS.  

Carbohydrate counting, nutrition labels and healthy food choices reported a much 

higher variability of scores in the 18 and under age group compared to the other three age 

groups, and each of these meal planning strategies demonstrated an evenly distributed 

standard deviation and low variability scores among the other three age groups, 19 to 49, 

50 to 70 and 71 and above. For example, carbohydrate counting’s standard deviation 

scores for age group 18 and under was 1.23; in contrast, the standard deviations of the 

other three age groups were 0.82, 0.90 and 0.83 respectively. To understand the higher 
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variability on one age group (18 years and under) and the lower variability of the other 

three age groups (19 years and above) refer to Table 9 and Table 12. Most CDE’s of this 

study chose columns “very effective” and/or “somewhat effective” for carbohydrate 

counting, nutrition labels and healthy food choices, which may explain the low variability 

among scores on these MPS on the three age groups (19 years and above). Furthermore, 

when comparing the percentage of age group 18 and under with the other three age 

groups in newly and non-newly diagnosed, the percentage of age group 18 and under 

were somewhat spread over the five columns.  

 

Table 21 

 

Mean Rating of Effectiveness of Carbohydrate Counting According to Age and Recency of 

Diagnosis of Diabetes
a 

 

Age Plan Recency  Mean Std. Deviation N 

18 and under Carbohydrate 

Counting 

Newly diagnosed 3.96 1.270 53 

Non-newly 

diagnosed 

4.04 1.192 53 

Total 4.00 1.227 106 

19 to 49 Carbohydrate 

Counting 

Newly diagnosed 4.55 .889 53 

Non-newly 

diagnosed 

4.53 .749 53 

Total 4.54 .819 106 

50 to 70 Carbohydrate 

Counting 

Newly diagnosed 4.19 .878 53 

Non-newly 

diagnosed 

4.19 .921 53 

Total 4.19 .896 106 

71 and 

above 

Carbohydrate 

Counting 

Newly diagnosed 3.58 .795 53 

Non-newly 

diagnosed 

3.55 .867 53 

Total 3.57 .828 106 
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a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it.  

 

 

Table 22 

 

Mean Rating of Effectiveness of Nutrition Labels According to Age and Recency of Diagnosis 

of Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 

18 and under Nutrition Labels Newly diagnosed 4.17 1.205 53 

Non-newly 

diagnosed 

4.13 1.194 53 

Total 4.15 1.194 106 

19 to 49 Nutrition Labels Newly diagnosed 4.74 .684 53 

Non-newly 

diagnosed 

4.64 .591 53 

Total 4.69 .638 106 

50 to 70 Nutrition Labels Newly diagnosed 4.55 .607 53 

Non-newly 

diagnosed 

4.51 .639 53 

Total 4.53 .620 106 

71 and 

above 

Nutrition Labels Newly diagnosed 3.96 .876 53 

Non-newly 

diagnosed 

4.06 .633 53 

Total 4.01 .762 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

Table 23 

 

Mean Rating of Effectiveness of Healthy Food Choices According to Age and Recency of 

Diagnosis of Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 
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18 and under Healthy Food 

Choices 

Newly diagnosed 4.02 1.118 53 

Non-newly 

diagnosed 

3.94 .969 53 

Total 3.98 1.042 106 

19 to 49 Healthy Food 

Choices 

Newly diagnosed 4.28 .841 53 

Non-newly 

diagnosed 

4.28 .662 53 

Total 4.28 .753 106 

50 to 70 Healthy Food 

Choices 

Newly diagnosed 4.34 .706 53 

Non-newly 

diagnosed 

4.45 .503 53 

Total 4.40 .612 106 

71 and 

above 

Healthy Food 

Choices 

Newly diagnosed 4.45 .503 53 

Non-newly 

diagnosed 

4.30 .503 53 

Total 4.38 .506 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

Diabetes food pyramid and glycemic index. The advantage of comparing means 

is that it tells how effective or ineffective a variable (MPS) is compared to other MPS 

across all age groups. In contrast, diabetes food pyramid and glycemic index presented 

the lowest mean scores. For example, the total mean score of glycemic index in people 

aged 71 and above was 1.75, which represented the lowest of overall mean scores. 

Diabetes food pyramid and glycemic index may be the most ineffective among all the 

MPS based on to their mean scores.  

Diabetes food pyramid and glycemic index had higher variability scores across 

age groups. For example, the total standard deviation scores of the hand method for the 

four age groups were 1.48, 1.46, 1.48 and 1.51 respectively from the lowest to the 

highest age group. The variability seemed to be the same across age groups. 
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Table 24 

 

Mean Rating of Effectiveness of Diabetes Food Pyramid According to Age and Recency of 

Diagnosis of Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 

18 and under Diabetes Food 

Pyramid 

Newly diagnosed 2.17 1.282 53 

Non-newly 

diagnosed 

2.04 1.285 53 

Total 2.10 1.279 106 

19 to 49 Diabetes Food 

Pyramid 

Newly diagnosed 2.26 1.332 53 

Non-newly 

diagnosed 

2.15 1.350 53 

Total 2.21 1.336 106 

50 to 70 Diabetes Food 

Pyramid 

Newly diagnosed 2.25 1.343 53 

Non-newly 

diagnosed 

2.17 1.411 53 

Total 2.21 1.371 106 

71 and 

above 

Diabetes Food 

Pyramid 

Newly diagnosed 2.23 1.368 53 

Non-newly 

diagnosed 

2.25 1.440 53 

Total 2.24 1.398 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

Table 25 

 

Mean Rating of Effectiveness of Glycemic Index According to Age and Recency of Diagnosis 

of Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 
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18 and under Glycemic Index Newly diagnosed 1.83 1.033 53 

Non-newly 

diagnosed 

1.79 1.183 53 

Total 1.81 1.105 106 

19 to 49 Glycemic Index Newly diagnosed 2.15 1.215 53 

Non-newly 

diagnosed 

2.04 1.330 53 

Total 2.09 1.269 106 

50 to 70 Glycemic Index Newly diagnosed 2.02 1.152 53 

Non-newly 

diagnosed 

2.00 1.225 53 

Total 2.01 1.183 106 

71 and 

above 

Glycemic Index Newly diagnosed 1.72 .968 53 

Non-newly 

diagnosed 

1.77 1.086 53 

Total 1.75 1.024 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

 

Exchange system. The exchange system mean scores across age groups indicated 

to be between somewhat ineffective and ineffective (Table 26). For example, the total 

mean score of exchange system for people aged 71 and above was 2.51. The variability 

among scores was greatest for exchange system (SD=1.48) compared to other MPS 

across age groups with exception of hand method, whose standard deviations was 1.51. 

 

Table 26 

 

Mean Rating of Effectiveness of Exchange System According to Age and Recency of 

Diagnosis of Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 

18 and under Exchange System Newly diagnosed 2.36 1.402 53 
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Non-newly 

diagnosed 

2.36 1.456 53 

Total 2.36 1.422 106 

19 to 49 Exchange System Newly diagnosed 2.70 1.475 53 

Non-newly 

diagnosed 

2.58 1.486 53 

Total 2.64 1.475 106 

50 to 70 Exchange System Newly diagnosed 2.53 1.462 53 

Non-newly 

diagnosed 

2.66 1.440 53 

Total 2.59 1.446 106 

71 and 

above 

Exchange System Newly diagnosed 2.49 1.382 53 

Non-newly 

diagnosed 

2.53 1.422 53 

Total 2.51 1.396 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

Plate method. The plate method mean score indicated to be between somewhat 

effective to somewhat ineffective across all age groups. For example, the total mean 

score for the plate method on age group 19 to 49 was 3.76.  

The plate method also showed a higher variability score in age group 18 and 

under (SD=1.33); however, the contrast between this score with the other age groups 

scores (SDs=1.18, 1.15, 1.23, respectively) was very small. Table 10 shows that the 

percentage numbers of effectiveness are greatly distributed on the five columns, which 

might explain the high variability scores on all the age groups, even though a large 

number of respondents chose the plate method to be very effective or somewhat effective.     

 

Table 27 
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Mean Rating of Effectiveness of Plate Method According to Age and Recency of Diagnosis of 

Diabetes
a 

 

Age Plan Recency Diagnosis Mean Std. Deviation N 

18 and under Plate Method Newly diagnosed 3.34 1.358 53 

Non-newly 

diagnosed 

3.49 1.310 53 

Total 3.42 1.330 106 

19 to 49 Plate Method Newly diagnosed 3.81 1.178 53 

Non-newly 

diagnosed 

3.72 1.199 53 

Total 3.76 1.184 106 

50 to 70 Plate Method Newly diagnosed 4.13 1.161 53 

Non-newly 

diagnosed 

4.00 1.144 53 

Total 4.07 1.149 106 

71 and 

above 

Plate Method Newly diagnosed 4.17 1.252 53 

Non-newly 

diagnosed 

4.06 1.216 53 

Total 4.11 1.229 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

Hand method. The hand method mean score indicated to be somewhat ineffective 

across all age groups. For example, the total mean score for age group 50 to 70 was 3.07. 

The variability among scores was greatest for hand method (SD=1.51) compared to other 

MPS across age groups.  

 

 

Table 28 

 

Mean Rating of Effectiveness of Hand Method According to Age and Recency of Diagnosis of 

Diabetes
a 
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Age Plan Recency Diagnosis Mean Std. Deviation N 

18 and under Hand Method Newly diagnosed 2.70 1.526 53 

Non-newly 

diagnosed 

2.72 1.446 53 

Total 2.71 1.480 106 

19 to 49 Hand Method Newly diagnosed 3.00 1.468 53 

Non-newly 

diagnosed 

2.94 1.460 53 

Total 2.97 1.457 106 

50 to 70 Hand Method Newly diagnosed 3.15 1.524 53 

Non-newly 

diagnosed 

2.98 1.448 53 

Total 3.07 1.482 106 

71 and 

above 

Hand Method Newly diagnosed 3.25 1.555 53 

Non-newly 

diagnosed 

3.13 1.481 53 

Total 3.19 1.513 106 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 
 

To understand the variability of these MPS (hand method, exchange system, 

diabetes food pyramid and glycemic index), the reader is referred to Table 11 and Table 

13. On these tables the percent frequency of effectiveness for each of these MPS are 

widely/greatly spread on all five columns (VE, SE, SI, I, IDNUI). The high variability 

scores of these MPS may be due to the divided responses/opinion on the effectiveness of 

these MPS among CDE’s on the four age groups.  

The mean values of both newly diagnosed and non-newly diagnosed variables 

were very close suggesting that the recency of diagnosis may not have an effect on the 

rating of effectiveness. The SPSS output helped further examine and interpret the above 

results. Appendix A presents tables output generated from SPSS with information on 
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Mauchly’s Test of Sphericity, Levene’s Test, Tests of Between-Subjects Effects, and 

many others. 

 

Tests of between-subjects effects (recency of diagnosis). Table A3 (Appendix 

A) shows the ANOVA summary table for the main effect of recency, and this reveals a 

non-significant effect, because significance of 0.755 is greater than the cut off point of 

0.05. Furthermore, if F-ratio is less than 1 then it must, by definition, be non-significant 

effect. Therefore, there was not a significant main effect of recency, F (1,104)=0.098, 

p=0.755. If type of meal planning strategy and patients’ age were ignored, the recency of 

diagnosis will not have an effect on the rating of effectiveness on patients’ compliance to 

meal plan.  

 

Tests of within-subjects effects (age and plan). Because sphericity assumption 

was violated, Greenhouse-Geisser corrected F-ratios was analyzed on Table A4 

(Appendix A) (HUYND-FELDT was not analyzed because estimates of sphericity 

(epsilon) were less than 0.75). All the corrected values were significant except for any 

variable interacting with diagnosis such as (plan x diagnosis), (age x diagnosis), and (plan 

x age x diagnosis). There was a significant main effect of the type of meal planning 

strategy, F(4.92, 511.34) = 109.90, p<0.001. This main effect (F(4.92, 511.34) = 109.90)  

suggested that the types of meal planning strategies had a significant effect on the rating 

of effectiveness on compliance. Table 29 shows the mean ratings of the each MPS. The 

mean rating for effectiveness of nutrition labels, healthy food choices, carbohydrate 

counting and the plate method were greater than the mean rating of hand method, 
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exchange system, diabetes food pyramid and glycemic index. Thus, the main effect of 

plans (F(4.92, 511.34) = 109.90) reflects that CDE’s were more likely to express interest on 

nutrition labels, healthy food choices, carbohydrate counting and the plate method over 

the hand method, exchange system, diabetes food pyramid and glycemic index.  

 

Table 29 

 

Estimates of Marginal Means for Effectiveness of Plans
a 

 

Plan Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Carbohydrate Counting 4.073 .074 3.926 4.221 

Exchange System 2.526 .130 2.268 2.784 

Nutrition Labels 4.344 .060 4.226 4.463 

Diabetes Food Pyramid 2.189 .123 1.944 2.433 

Healthy Food Choices 4.259 .047 4.167 4.352 

Plate Method 3.840 .105 3.631 4.048 

Glycemic Index 1.915 .103 1.710 2.120 

Hand Method  2.983 .133 2.720 3.247 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 

3=somewhat ineffective, 2=ineffective, 1=I do not use it. 

 

A significant main effect of age groups was observed, F (1.35, 139.86) = 14.33, 

p<0.001. Although the main effect of age (F (1.35, 139.86) = 14.33) is much smaller than the 

main effect of plans (F(4.92, 511.34) = 109.90), it can still carry some importance. The main 

effect reported that age had a significant effect on the rating of effectiveness on 

compliance. The mean ratings of overall effectiveness were different among age groups 

on Table 30. The mean rating was higher on age group 19 to 49, and it declined as people 
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grew older. The mean rating was lower in age group 18 and under than in age group 71 

and above. This main effect seems to propose that CDE’s were more likely to work with 

the adult population than with the younger population. Other implications might be that 

the young adults are more susceptible to changes (i.e.: lifestyle changes) or more willing 

to comply than the elderly and children.  

 

Table 30 

Estimates of Marginal Means for Effectiveness of Age
a 

Age Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

18 and under 
3.066 .081 2.906 3.226 

19 to 49 
3.399 .055 3.289 3.508 

50 to 70 
3.382 .056 3.270 3.494 

71 and above 
3.218 .056 3.107 3.330 

a
Based on a 5 point scale: 5=very effective, 4=somewhat 

effective, 3=somewhat ineffective, 2=ineffective, 1=I do not use 

it. 

 

 

Recency. On Table A5 (Appendix A) headed Estimated Marginal Mean for 

Recency the means for the main effect of newly diagnosed and non-newly diagnosed 

were very similar. The mean difference reported on Table A6 between the newly and 

non-newly diagnosed was nearly zero (M(ND-NND)=0.032) and not significant, p>0.50. 

Thus, the recency of diagnosis, newly or non-newly diagnosed, had no influence on the 

rating of effectiveness on patients’ compliance.    

 
Plan. Multivariate Test Statistics, MANOVA, was used because it does not depend 

upon the assumption of sphericity. As mentioned earlier, sphericity assumption was not 
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met. The output shown on Table A7 reported that there was a significant main effect of 

the type of meal planning strategy, F(7,98) =87.12, p<0.001. This main effect (F(7,98) 

=87.12) reported that the type of meal planning strategy had an effect on the rating of 

effectiveness on compliance. Table 29 showed that the mean rating of nutrition labels 

(M=4.34), healthy food choices (M=4.26), and carbohydrate counting (M=4.07) were 

higher than the rest of meal planning strategies. This suggested that CDE’s had a higher 

interest on nutrition labels, healthy food choices, and carbohydrate counting over the 

other MPS. 

Table 31 showed the differences between each meal planning strategy. It was 

created to “compare all different combinations of the treatment groups” (Field, 2005). For 

each pair of groups it gives the difference between different types of plans means, the 

standard error of that difference, the significance level of that difference and a 95% 

confidence interval.  

There was significantly large difference of means between carbohydrate counting 

and the following group of meal-plan strategies: exchange system, diabetes food 

pyramid, glycemic index and the hand method, p<0.001. Carbohydrate counting was also 

significantly different from nutrition labels, p<0.01, but that difference was very small. 

The mean rating for effectiveness of carbohydrate counting was 0.27 lesser than the mean 

rating of nutrition labels.  

 When comparing exchange system with other meal planning strategies, the mean 

rating for effectiveness of exchange system was found to be significantly 1.82 lesser than 

nutrition labels, 1.73 lesser than healthy food choices, and 1.31 lesser than the plate 
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method, p<0.001. However, the mean rating for effectiveness of exchange system was 

significantly 0.61 higher than glycemic index, p<0.005.  

 The mean rating for effectiveness of nutrition labels was significantly greater than 

any other plans. It was significantly 2.43 higher than glycemic index, 2.16 greater than 

diabetes food pyramid, 1.36 greater than the hand method, and 0.51 bigger than the plate 

method, p<0.001. 

On the other hand, the mean rating for effectiveness of diabetes food pyramid was 

rated as the second lowest mean compared to any other means of plans. It is 2.07, 1.65, 

and 0.80 lesser significant than healthy food choices, plate method, and hand method 

respectively, p<0.001.  

The mean rating for effectiveness of healthy food choices was the second highest 

rating. The mean rating of healthy food choices was significantly greater than glycemic 

index (M(HFC-GI)=2.34, p<0.001), hand method (M(HFC-Hand)= 1.28, p<0.001), and plate 

method (M(HFC-Plate)=0.42, p<0.005). 

The mean rating for effectiveness of plate method corresponded to a somewhat 

effective approach (M=3.84). It was significantly higher than the exchange system, 

diabetes food pyramid, glycemic index, and the hand method. When compared to other 

plans it showed to be 1.93 bigger than glycemic index (p<0.001), and 0.86 larger than the 

hand method (p<0.001).  

The mean rating for effectiveness of glycemic index was significantly the lowest 

compared to the means of all the other MPS.  

Meanwhile, the mean rating for effectiveness of hand method corresponded to a 

somewhat ineffective approach (M=2.99). It was significantly larger than the diabetes 
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food pyramid and the glycemic index, p<0.001. The mean difference between the hand 

method and glycemic index was 1.07, p<0.001.  

In summary, the mean rating differences among MPS for effectiveness was 

greater in nutrition labels, healthy food choice, and carbohydrate counting when 

compared to glycemic index, diabetes food pyramid, and exchange system.  

 

Table 31 

 

Mean Differences from Pairwise Comparisons of Plans 

 

(I) Plan (J) Plan 

Mean 

Difference 

(I-J) 

Std. 

Error Sig.
a
 

95% Confidence 

Interval for 

Difference
a
 

Lower 

Bound 

Upper 

Bound 

Carbohydrate 

Counting 

Exchange System 1.547
*
 .152 .000 1.060 2.035 

Nutrition Labels -.271
*
 .069 .005 -.493 -.049 

Diabetes Food 

Pyramid 

1.884
*
 .133 .000 1.457 2.312 

Healthy Food 

Choices 

-.186 .082 .683 -.448 .075 

Plate Method .233 .110 .992 -.118 .585 

Glycemic Index 2.158
*
 .119 .000 1.777 2.539 

Hand Method  1.090
*
 .149 .000 .613 1.566 

Exchange 

System 

Carbohydrate 

Counting 

-1.547
*
 .152 .000 -2.035 -1.060 

Nutrition Labels -1.818
*
 .146 .000 -2.286 -1.351 

Diabetes Food 

Pyramid 

.337 .156 .915 -.162 .837 

Healthy Food 

Choices 

-1.733
*
 .134 .000 -2.162 -1.305 

Plate Method -1.314
*
 .171 .000 -1.862 -.765 

Glycemic Index .611
*
 .145 .002 .144 1.077 
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Hand Method  -.458 .180 .348 -1.034 .119 

Nutrition 

Labels 

Carbohydrate 

Counting 

.271
*
 .069 .005 .049 .493 

Exchange System 1.818
*
 .146 .000 1.351 2.286 

Diabetes Food 

Pyramid 

2.156
*
 .135 .000 1.722 2.589 

Healthy Food 

Choices 

.085 .062 1.000 -.113 .283 

Plate Method .505
*
 .107 .000 .161 .848 

Glycemic Index 2.429
*
 .112 .000 2.070 2.789 

Hand Method  1.361
*
 .134 .000 .930 1.792 

Diabetes 

Food Pyramid 

Carbohydrate 

Counting 

-1.884
*
 .133 .000 -2.312 -1.457 

Exchange System -.337 .156 .915 -.837 .162 

Nutrition Labels -2.156
*
 .135 .000 -2.589 -1.722 

Healthy Food 

Choices 

-2.071
*
 .127 .000 -2.478 -1.663 

Plate Method -1.651
*
 .150 .000 -2.133 -1.169 

Glycemic Index .274 .130 1.000 -.143 .690 

Hand Method  -.795
*
 .172 .000 -1.347 -.242 

Healthy Food 

Choices 

Carbohydrate 

Counting 

.186 .082 .683 -.075 .448 

Exchange System 1.733
*
 .134 .000 1.305 2.162 

Nutrition Labels -.085 .062 1.000 -.283 .113 

Diabetes Food 

Pyramid 

2.071
*
 .127 .000 1.663 2.478 

Plate Method .420
*
 .096 .001 .113 .726 

Glycemic Index 2.344
*
 .109 .000 1.996 2.693 

Hand Method  1.276
*
 .124 .000 .878 1.674 

Plate Method Carbohydrate 

Counting 

-.233 .110 .992 -.585 .118 

Exchange System 1.314
*
 .171 .000 .765 1.862 

Nutrition Labels -.505
*
 .107 .000 -.848 -.161 

Diabetes Food 

Pyramid 

1.651
*
 .150 .000 1.169 2.133 

Healthy Food 

Choices 

-.420
*
 .096 .001 -.726 -.113 
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Glycemic Index 1.925
*
 .138 .000 1.483 2.366 

Hand Method  .856
*
 .134 .000 .427 1.285 

Glycemic 

Index 

Carbohydrate 

Counting 

-2.158
*
 .119 .000 -2.539 -1.777 

Exchange System -.611
*
 .145 .002 -1.077 -.144 

Nutrition Labels -2.429
*
 .112 .000 -2.789 -2.070 

Diabetes Food 

Pyramid 

-.274 .130 1.000 -.690 .143 

Healthy Food 

Choices 

-2.344
*
 .109 .000 -2.693 -1.996 

Plate Method -1.925
*
 .138 .000 -2.366 -1.483 

Hand Method -1.068
*
 .146 .000 -1.538 -.599 

Hand Method Carbohydrate 

Counting 

-1.090
*
 .149 .000 -1.566 -.613 

Exchange System .458 .180 .348 -.119 1.034 

Nutrition Labels -1.361
*
 .134 .000 -1.792 -.930 

Diabetes Food 

Pyramid 

.795
*
 .172 .000 .242 1.347 

Healthy Food 

Choices 

-1.276
*
 .124 .000 -1.674 -.878 

Plate Method -.856
*
 .134 .000 -1.285 -.427 

Glycemic Index 1.068
*
 .146 .000 .599 1.538 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Bonferroni. 

 

  

Age. There was a significant main effect of Age, F(3,102) =22.52, p<0.001. (The 

reader is referred to Table A8. This main effect (F(3,102) =22.52) reported that age had a 

significant effect on the rating of effectiveness on compliance. The mean rating of 

effectiveness was greater in adults aged 19 to 70 years than the mean rating of older 

adults aged 71 and above and children aged 18 and younger. (The reader is referred to 

Table 30).   
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The mean rating for effectiveness of children and adolescents, shown on Table 32, 

was significantly lesser compared to the mean ratings of patients aged 19 to 49 (M(≤18-[19 

to 49]) = - 0.33, p<0.001) and patients aged 50 to 70 (M(≤18-[50 to 70]) = - 0.32, p<0.005). The 

mean rating of patients aged 19 to 49 were 0.18 slightly higher than the mean rating of 

older patients aged 71 and above, p<0.001. Similarly, the mean rating of patients aged 50 

to 70 were 0.16 slightly greater than the mean of older patients aged 71 and above, 

p<0.001. The mean rating of patients aged 71 and above were 0.18 slightly lesser than the 

mean rating of patients aged 19 to 49 (p<0.001), and 0.16 slightly smaller than mean 

rating of patients aged 50 to 70 (p<0.001).  

 

Table 32 

 

Mean Differences from Pairwise Comparisons of Age Groups 

 

(I) Age (J) Age 

Mean 

Difference 

(I-J) 

Std. 

Error Sig.
a
 

95% Confidence Interval 

for Difference
a
 

Lower 

Bound 

Upper 

Bound 

18 and 

under 

19 to 49 -.333
*
 .076 .000 -.536 -.129 

50 to 70 -.316
*
 .078 .001 -.526 -.106 

71 and 

above 

-.152 .080 .357 -.367 .063 

19 to 49 18 and 

under 

.333
*
 .076 .000 .129 .536 

50 to 70 .017 .026 1.000 -.053 .086 

71 and 

above 

.180
*
 .032 .000 .094 .267 

50 to 70 18 and 

under 

.316
*
 .078 .001 .106 .526 

19 to 49 -.017 .026 1.000 -.086 .053 

71 and .164
*
 .023 .000 .101 .227 
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above 

71 and 

above 

18 and 

under 

.152 .080 .357 -.063 .367 

19 to 49 -.180
*
 .032 .000 -.267 -.094 

50 to 70 -.164
*
 .023 .000 -.227 -.101 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Adjustment for multiple comparisons: Bonferroni. 

 

 

 

Recency and plan interaction. There was not a significant interaction between 

the type of plan and whether the recency of diagnosis was a newly diagnosed or a non-

newly diagnosed, F=0.026, p≥1.00. The overall outcome of different types of meal 

planning strategies on the rating of effectiveness on compliance was the same for newly 

diagnosed and non-newly diagnosed patients. (The reader is referred to Table A9 

[Appendix A]). The mean interaction between recency of diagnosis and type of plan can 

be seen on Table A10 (Appendix A). 

 

Recency and age interaction. There was not significant interaction between the 

age of patients and whether the Recency was a newly diagnosed or a non-newly 

diagnosed patient, F=0.379, p>0.5. This main effect (F=0.379) reported that the 

interaction of Recency and Age did not have a significant effect on rating of effectiveness 

on compliance. The result of different age groups of patients on the rating of overall 

effectiveness of patients’ compliance to diet plan was the same for newly diagnosed and 

non-newly diagnosed patients. (The reader is referred to Table A11 and A12 [Appendix 

A]).  
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 Plan and age interaction. Multivariate Tests
’ 
output indicated that the plans 

interacted with age. This interaction observed on Table A13 (Appendix A) between the 

age and the type of meal planning strategy was significant, F=10.12, p<0.001.This main 

effect (F=10.12) reported that the interaction of Plan and Age had a significant effect on 

the rating of effectiveness on compliance. The result of rating meal planning strategies on 

overall effectiveness of patients’ compliance to meal plan was greater for some age 

groups than for the others. 

The table below shows the means, the standard errors, and the 95% confidence 

intervals obtained from the interactions among the eight meal planning strategies with the 

four age groups. The numbers from this output indicated that the interaction of most MPS 

with the younger population, aged 18 and under, resulted in a lower mean score 

compared to the other three age groups suggesting that the mean rating for effectiveness 

of most MPS were higher on age groups (19 to 49), (50 to 70), and (71 and above) than 

the age group (18 and under).  

 

Table 33 

 

Mean Ratings of Plan and Age Interaction
a 

 

Plan Age Mean 

Std. 

Error 

95% Confidence Interval 

Lower 

Bound 

Upper 

Bound 

Carbohydrate 

Counting 

 

18 and under 4.000 .120 3.763 4.237 

19 to 49 4.538 .080 4.379 4.696 

50 to 70 4.189 .087 4.015 4.362 

71 and above 3.566 .081 3.406 3.726 

Exchange System 18 and under 2.358 .139 2.083 2.634 
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 19 to 49 2.642 .144 2.356 2.927 

50 to 70 2.594 .141 2.315 2.874 

71 and above 2.509 .136 2.239 2.779 

Nutrition Labels   

 

18 and under 4.151 .116 3.920 4.382 

19 to 49 4.689 .062 4.566 4.812 

50 to 70 4.528 .061 4.408 4.648 

71 and above 4.009 .074 3.862 4.157 

Diabetes Food 

Pyramid 

 

18 and under 2.104 .125 1.857 2.351 

19 to 49 2.208 .130 1.949 2.466 

50 to 70 2.208 .134 1.942 2.473 

71 and above 2.236 .136 1.965 2.506 

Healthy Food Choices 

 

18 and under 3.981 .102 3.780 4.183 

19 to 49 4.283 .073 4.137 4.429 

50 to 70 4.396 .059 4.278 4.514 

71 and above 4.377 .049 4.280 4.474 

Plate Method 

 

18 and under 3.415 .130 3.158 3.672 

19 to 49 3.764 .115 3.535 3.993 

50 to 70 4.066 .112 3.844 4.288 

71 and above 4.113 .120 3.876 4.351 

Glycemic Index 

 

18 and under 1.811 .108 1.597 2.025 

19 to 49 2.094 .124 1.849 2.340 

50 to 70 2.009 .115 1.780 2.238 

71 and above 1.745 .100 1.547 1.943 

Hand Method  

 

18 and under 2.708 .144 2.421 2.994 

19 to 49 2.972 .142 2.690 3.254 

50 to 70 3.066 .144 2.780 3.352 

71 and above 3.189 .148 2.896 3.481 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

 

 
Recency x plan x age interaction. There were not significant interactions among 

the type of plan, age and recency of diagnosis, F=0.807, p>0.5. This main effect 

(F=0.807) reported that the three-way interaction did not have a significant effect on the 
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rating of effectiveness on compliance. Therefore, no conclusions can be made regarding 

the mean ratings of plan, age, and recency interaction. (The reader is referred to Tables 

A14 and A15 [Appendix A]). 

 

 

Summary 

 

    Demographic information, and practice characteristics. 

 Out of the 67 CDE’s who responded to the inQsit survey, 54.5% were RDs, and 

39.4% were RNs.  

 About a third of respondents worked in hospital were seeing outpatients, a quarter 

worked in diabetes clinic, and 13.4% worked in hospital as an inpatient staff. 

Others worked in hospital as inpatient and outpatients staffs or in medical offices.  

 The majority, 80.6%, taught diabetes almost all of their workday. 

 When asked about the numbers of years of practice as CDE, 34.3% reported to 

have over twelve years of experience, 43.3% claimed to have four to eight years, 

and 22.4% answered to have less than three years.  

 

Descriptive statistics. 

 The percentage of CDE’s who worked with non-newly diagnosed patients, newly 

diagnosed patients, and pre-diabetes were as follow, 92.2%, 65.6%, and 29.7% 

respectively.  

 Of the patients on a medication regimen, 64% reported to be on oral agents and 

36% reported to be on insulin.  
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 When asked about the frequency of use of MPS, 62.1% reported to use nutrition 

labels most of the time, 20.3% told they use the hand method half of the time, and 

40.4% informed that they never use diabetes food pyramid. A large number of 

respondents also said that they never use exchange system and glycemic index. 

 Most CDE’s measured effectiveness on compliance by A1C and blood glucose 

levels. Weight change, self-care behaviors, and self-selected goal attainment were 

also frequent measures of compliance.  

 The most frequent reasons for non-compliance to MPS were lack of motivation 

followed by denial of condition or complication(s), lifestyle challenges, low 

economic status, lack of social support, and not seeing quick results.  

 When examining the percent frequency of the most effective MPS on compliance, 

nutrition labels were the most effective approach in newly and non-newly 

diagnosed patients under 70 years old.  

 The plate method was indicated as the most effective strategy in newly and non-

newly diagnosed patients aged 71 and above.  

 Carbohydrate counting and healthy food choices also were shown to be very 

effective in newly and non-newly diagnosed patients. 

 When looking at the percent frequency of very ineffective MPS on compliance 

exchange system, glycemic index, and diabetes food pyramid were perceived to 

be the most ineffective MPS.  

 CDE’s’ perspectives and insights on the effectiveness of MPS on compliance, 

adherence or other aspects of effectiveness shared common topics on 
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individuality, lifestyle, empowerment, comments on interpretation of 

questionnaire, tips for education, and motivation.  

 

Three-way mixed ANOVA output analysis. 

 The study contained an experiment of mixed factorial design, with one between-

subjects factor Recency (with 2 levels) and two within-subjects factors: Plan (with 

8 levels) and Age (with 4 levels). 

 The descriptive statistics tables showed that the mean scores of carbohydrate 

counting, nutrition labels, and healthy food choices were higher than the other 

MPS, which may indicate that they are the most effective MPS. On the other 

hand, diabetes food pyramid and glycemic index exhibited the lowest mean 

scores, which may suggest that they might be the most ineffective MPS. 

 The descriptives showed that the variability among scores was high for hand 

method, exchange system, diabetes food pyramid, glycemic index, and the plate 

method across all four age groups. The high variability of these MPS suggests that 

the perspectives on the effectiveness of these MPS on the four age groups differed 

greatly among CDE’s of our study. 

 In contrast, carbohydrate counting, nutrition labels, and healthy food choices 

reported a low variability scores with exception of age group, 18 and under. The 

low variability of scores of carbohydrate counting, nutrition labels, and healthy 

food choices suggests that most CDE’s have a uniform opinion on the 

effectiveness of these MPS on patients aged 19 and above, the opposite is also 

true in age group 18 and under.  
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 There was not a significant main effect of Recency. (The reader is referred to 

Table A3 [Appendix A]). Therefore, the recency of diagnosis will not have an 

effect on the rating of effectiveness on patients’ compliance to meal plan. Also 

there was not a main effect on other variables interacting with Recency. (The 

reader is referred to Table A4 [Appendix A]).  

 There was a significant main effect of the type of meal planning strategy, which 

suggested that meal planning strategy had a significant effect on the rating of 

effectiveness on compliance. The differences seen among the mean scores on 

Table 29 implied that CDE’s showed higher interest on nutrition labels, healthy 

food choices, and carbohydrate counting over the other MPS.  

 The most effective meal plans strategies were nutrition labels, healthy food 

choice, and carbohydrate counting. The most ineffective meal plans strategies 

were glycemic index and diabetes food pyramid. Plate method was somewhat 

effective while hand method was somewhat ineffective. Exchange system felt 

between somewhat ineffective and ineffective. Table 31 identified the significant 

differences among the eight MPS. 

 There was a small yet significant main effect of age groups, which suggested that 

age had a significant effect on the rating of effectiveness on compliance. The 

rating of overall effectiveness on compliance to diet plan was greater in adults 

aged 19 to 70 years than in older adults aged 71 and above, and in children aged 

18 and younger. (The reader is referred to Table 30). The differences among the 

four age groups are on Table 32.  
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 The interaction between the age groups and the MPS was statistically significant. 

Their interaction suggested that age and MPS had a significant effect on the rating 

of effectiveness on compliance. The mean rating of most MPS were higher on age 

groups (19 to 49), (50 to 70), and (71 and above) than on age group (18 and 

under).  

 There were not significant interactions between recency of diagnosis and MPS, 

recency of diagnosis and age, and among recency of diagnosis, mean plan 

strategy, and age.  

 

 

 

 

 



 
 

 

 

 

CHAPTER V 

 

 

 

Discussion 

 

 

 

 This study presented information collected from Certified Diabetes Educators in 

the state of Indiana to investigate which of the meal planning strategies people diagnosed 

with Type 2 diabetes would more likely comply to meal plans according to CDE’s 

perspective. In this chapter demographic, practice characteristics, measures of 

compliance, reasons for non-compliance, and CDE’s perspective and insights on the 

effectiveness of MPS are discussed. Further discussion examines the differences between 

age groups (18 and under, 19 to 49, 50 to 70, and 71 and above) and meal planning 

strategies (carbohydrate counting, exchange system, nutrition labels, diabetes food 

pyramid, healthy food choices, plate method, glycemic index, and hand method).  

 

Demographic 

CDE’s who participated in the study were mainly registered dietitians (54.5%) 

and registered nurses (39.4%). Only a few (6.1%) reported that they were a pharmacist or 

chose “other" for occupation. The result of the current study corresponded with a 

previous study by Funnell et al. (2006), in which the majority of respondents were 

registered dietitians and nurses. Funnell et al. (2006) studied the influences and barriers 
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that affected and changed the attitudes and practices of CDE’s, and of those who 

responded, 51.4% were dietitians, 46.3% were nurses, and 1was a pharmacist. Of these, 

77.3% were CDE’s and 4.5% were board-certified in advance diabetes management. 

Their study only included CDE’s who were RDs and RNs. Similarly, the current study 

only included CDE’s, but did not excluded the CDE’s who were not a RD or RN.  

 

Practice Characteristics 

CDE’s who reported the time of practice as educators; 34.3% of participants 

reported to have over twelve years of practice as a diabetes educator, 43.3% reported to 

have four to eleven years, and 22.4% answered to having three years or less. A study by 

Funnell et al. (2006) reported that the CDE’s of their study had spent a mean of 10.6 

years as educators with a range of 1-43 years.  

CDE’s in the current study reported working mostly as outpatient staffs (32.8%) 

and a few worked as inpatient staffs (13.4%). Most of the 28.4% of people who 

responded “other” for this question were working in hospitals providing both in-patient 

and out patient services. In contrast, CDE’s from Funnell et al. (2006) study reported a 

much larger number of people (84%) working as outpatient.  

 

Measures of Compliance 

The three top measures of compliance on the effectiveness of meal planning 

strategies according to CDE’s were the following: HbA1c, blood glucose levels, and 

weight change. Previous studies provide support to the CDE’s top three measures. 

Several studies found that frequent self-monitoring blood glucose (SMBG) was 
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associated with improved glycemic control when compared to no SMBG, regardless of 

the type of therapy, in people with Type 2 diabetes (Franz et al., 2010). 

One study found that continuous glucose monitoring improved HbA1c, body 

weight, postprandial glucose, and exercise when compared to SMBG, and concluded that 

continuous glucose monitoring may be useful in helping patients achieve healthier 

lifestyle (Franz et al., 2010).  

Weight loss has been shown to improve glycemic control in addition to benefit 

blood pressure and blood lipid levels in people with Type 2 diabetes. However, studies 

reported that weight loss has less of an effect on glycemic outcome as the disease 

progressed and insulin deficiency becomes more prominent (Franz et al., 2010). From the 

studies reported by Franz et al. (2010), it was unclear whether weight loss alone 

improved glycemic control. Instead, studies supported a combination of healthy diet such 

as reduced energy intake with reduce of total and saturated fat, decrease sodium intake, 

and increase intake of foods rich in fiber and whole grains. Physical activity was strongly 

encouraged too to improve glycemic outcome, and maintain body weight after weight 

loss. 

 

Reasons for Non-Compliance 

 The most common reasons for patients’ non-compliance to meal plan according to 

CDE’s were lack of motivation, denial of condition or complication, lifestyle challenges, 

and lack of social support. Similarly, Delamater (2006) argued that social support and 

belief in the patient’s ability to change and enjoy success in diabetes care are critical if a 
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patient is to begin to internalize the information, be motivated, and start to believe and 

trust on himself or herself that he or she can overcome lifestyle challenges.  

Social support from family members and friends can help decrease stress and 

anxiety, and increase motivation. “Studies show that low levels of conflict, high levels of 

cohesion and organization, and good communication patterns were associated with better 

regimen adherence” (Delamater, 2006, p.72). Getting people involved in a patient’s 

diabetes regimen is the key for overcoming the reasons for non-compliance to diabetes 

treatment.  

 Health care providers play an important role in patients’ adherence to diabetes 

regimen too. The DCCT Research Group reported, “one of the key elements to succeed in 

achieving good glycemic control was the availability of support provided to patients by 

the health care team” (as cited in Delamater, 2006, p.72). Support from a health care 

provider through regular and frequent contact by telephone has shown an improvement in 

patients’ regimen diet, medications, self-monitoring blood glucose, weight loss, glycemic 

control, and lipid and blood pressure levels (Delamater, 2006). It also helps build social 

support, and strengthens patient-provider relationship. 

 One of the reasons for non-compliance that CDE’s of current study pointed out 

was “plan is too complex.” Studies had shown that patients were less likely to adhere to a 

treatment in more complex cases like chronic disease, variation of course of symptoms, 

complex regimen, and regimen that requires lifestyle changes (Delamater, 2006). 

Research has shown that there is a better compliance on medication use than lifestyle 

change (Delamater, 2006), Although a simpler regimen that requires taking medication is 

preferable over a complex one that requires lifestyle change, CDE’s can create a diet 
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regimen that is more simplified, easier to understand and follow. More research on 

simplified meal planning strategies is needed.  

 Some of the reasons for non-compliance to meal plans reported by CDE’s were 

the following: “health providers setting formulated instructions,” “lack of self efficacy, 

empowerment,” and “too many uninformed diabetes police telling them what they can’t 

have.” According to Funnel and Anderson (2000) a common problem of 

noncompliance in diabetes care is when providers adopt the traditional approach of 

provider-centered approach instead of a patient-centered approach. Although 

professionals are the experts in the health area, imposing their knowledge on 

patients, or expecting patients to follow their expertise advice will only add to the 

problem of noncompliance. Patients are unlikely to adhere to this approach because 

they feel they are being judged and blamed by their healthcare provider for not 

meeting with their expectations. Listening to patients’ needs and creating a plan that 

revolves on their needs and goals helps patients adhere to the meal plan.  

 

Age 

 Age had a significant effect on the rating of effectiveness on compliance. The 

mean rating for effectiveness was significantly different in the four age groups, and it 

may be in part due to the growth of incidence of diabetes Type 2 in children, adolescents, 

and young adults.  

 Type 2 diabetes was once extremely rare among children and adolescents. 

Unfortunately, the incidence and prevalence of Type 2 diabetes have been increasing in 

the young population (American Diabetes Association [ADA], 2000). The Centers for 
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Disease Control and Prevention ([CDC], 2011) reported that there were 3,600 cases of 

youth diagnosed with Type 2 diabetes annually in 2002 to 2005. The rate of new cases of 

diagnosed diabetes Type 2 was 0.4 per 100,000 among children under the age of 10 

years. Rates of diagnosed cases were greater in age group 10 to 19 years old than the 

younger age group. According to the ADA (2000) children with Type 2 are usually 

diagnosed over the age of 10 and at puberty. As obesity is emerging in youth population, 

there might be a rise of Type 2 diabetes in younger children under the age of 10. The 

ADA points out that the majority (85%) of children who are diagnosed with it are 

overweight or obese at diagnosis. Lack of physical activity and high calorie and fat intake 

have been associated with obesity, which is a high risk factor for diabetes. Another risk 

factor that may contribute to Type 2 is family history of diabetes in children. It is 

documented that 45 to 80% of children diagnosed with Type 2 have at least one parent 

with diabetes; and 74 to 100% of children have a first or second degree relative with 

Type 2 (ADA, 2000). 

 Data from Centers for Disease Control and Prevention (2011) documented the 

estimated number of people with newly diagnosed cases of diabetes were 465,000 in aged 

group 20 to 44 years, 1,052,000 in age group 45 to 64 years, and 390,000 in age group 65 

years and above in 2010. In 2005 to 2008 35% of the U.S. adult population had 

prediabetes (50% constituted of older adults aged 65 and above). Individuals with 

prediabetes are predisposed to develop Type 2 diabetes and other heart complications. 

Interventions to prevent and delay the onset of diabetes in children and adults with 

prediabetes through lifestyle changes are needed including adapting a healthier meal plan, 

monitoring blood glucose levels, and adding physical activities.  
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Recency of Diagnosis 

 Findings of this study reported that recency of diagnosis and its interaction with 

age and/or meal planning strategies did not have a significant effect on the rating of 

effectiveness on compliance. The differences between the mean ratings of newly- and 

non-newly diagnosed with diabetes were nearly zero and not significant. Similarly in a 

previous study by Franz et al (1995) significant improvements in glycemic control in 

both newly- and non-newly diagnosed with Type 2 diabetes were noted. Franz et al. 

(1995) assessed the effectiveness of MNT in non-insulin dependent diabetes mellitus 

(NIDDM) individuals by comparing MNT administered with practice guidelines nutrition 

care (PGC) to basic nutrition care (BC) in two groups of people, people who had patinets 

with diabetes for six months or longer, and people who were recently diagnosed with 

diabetes and never had a nutrition intervention from a dietitian. PGC consisted of three 

visits with a dietitian during a six weeks period while BC was limited to one visit with a 

dietitian. CDE’s who had diabetes for longer than six months reported a significant 

greater improvement in their HbA1c at three months when receiving PGC compared to 

those receiving BC. People who had diabetes for longer duration benefited from a more 

intense MNT, and people who were recently diagnosed with the disease did equally well 

with either treatment. Some of the speculations made after finding that people who had 

diabetes for longer duration benefited from a more intense MNT were the following: 1) 

fear and anxiety at time of diagnosis may prompt people to comply with the 

recommendations; 2) once the disease is no longer new, lifestyle changes may becomes 

tedious and wears off; 3) non-newly diagnosed people may be more able to identify 
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problems they are experiencing and ready to set goals. The authors concluded that people 

who are near their target goal, have good diabetes knowledge base, are self-motivated, 

and have good lifestyle habit, would benefit from BC. Patients who have had diabetes of 

longer duration and have not had improvements in metabolic outcome may benefit from a 

more intense therapy and frequent visits to a dietitian (Franz et al., 1995). More studies 

are needed to find whether recency of diagnosis has an impact on compliance to meal 

plan.  

 

Meal Planning Strategy 

Results showed that the type of meal-planning strategy had a significant effect on 

the rating of effectiveness on compliance. There were significant mean differences 

among MPS. The order of mean rating of MPS from highest to lowest rating were: 

nutrition labels, healthy food choices, carbohydrate counting, plate method, hand method, 

exchange system, diabetes food pyramid, and glycemic index. 

The effectiveness of nutrition therapy on diabetes has been shown in a number of 

studies. Medical nutrition therapy (MNT) reduced HbA1c by 1% to 2% (range: -0.5% to -

2.6%). It is a therapy that has a positive and significant impact at the initial diagnoses and 

at later stages of the disease. Out of the 21 studies reported by Franz, (2008) 17 were 

done on people with Type 2 diabetes. The nutrition intervention in these studies varied 

from individualized MNT to food labeling, portion control, healthy food choices, 

exchange list, carbohydrate counting, simplified meal plans, and a meal plan constituted 

of decreased energy, 50% carbohydrate, 20% protein, and 30% fat. In all these studies, 

there was a reduction of HbA1c reflecting that nutrition therapy is indeed effective. 
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Studies that used the following nutrition intervention showed a higher improvement on 

HbA1c (range of 1.7 to 2.6 change): meal plans with a decreased energy (50% 

carbohydrate, 20% protein, and 30% fat), individualized MNT, a combination of healthy 

food choices and exchange lists, a combination of carbohydrate counting, portion control, 

and meal spacing, standardized meal plan, and a combination of carbohydrate counting 

and simplified meal plans (Franz et al., 2008). Instead of choosing a combination of meal 

planning strategies and testing their effectiveness through HbA1c levels like previous 

studies have done, this current study analyzed the differences of each meal planning 

strategy from CDE’s perspective, with the goal of finding an approach patients with 

diabetes would more likely comply with. 

 

Differences among Meal Planning Strategies across Age Groups 

 The interaction between the age and the type of meal planning strategy had a 

significant effect on the rating of effectiveness on compliance. The interaction of some of 

MPS with the younger population (18 and under) or older population (71 and above) 

resulted in a slightly lower mean rating score compared to the interaction of some MPS 

with age groups 19 to 49 and 50 to 70.  

Carbohydrate counting showed to be very effective or somewhat effective when 

interacting with all age groups. Findings reported that 40.3% of CDE’s used carbohydrate 

counting all the time. According to Pastors et al. (2005) carbohydrate counting is useful 

because it leads people with diabetes to become more aware of foods containing 

carbohydrates, and to focus their attention on the amount and distribution of 

carbohydrates they consume throughout the day. Because CDE’s often cover a variety of 
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topics when teaching carbohydrate counting such as elementary facts about 

carbohydrates, sources of food that contain carbohydrates, carbohydrate consistency, 

label reading, calculating the energy needs, and the amount of carbohydrate to be 

consumed (Pastors et al., 2005), it can be overwhelming to younger children and the 

elderly. This may explain the lower mean rating obtained for effectiveness of 

carbohydrate counting on age group 71 and above (M=3.57) and age group 18 and under 

(M=4.00) compared the mean rating of age group 19 to 49 (M=4.54).  

Nutrition labels was the most effective meal planning strategy in age groups, 18 

and under, 19 to 49, and 50 to 70. Its mean ratings for effectiveness in age groups 18 and 

under were the highest when compared to the mean ratings of other meal planning 

strategies across age groups. Pastor et al. (2005) stated that Nutrition Facts is the best 

source of carbohydrate information for packaged foods. Findings showed that 62.1% of 

CDE’s used nutrition labels all the time. Knowing how to read Nutrition Facts can be 

beneficial to all age groups since eating out and/or buying carry out or pre-packaged food 

have increased from 18% to 32% between late 1970s and the middle 1990s, and 

accounted for about half of total food expenditures in 2004 (Stewart, Blisard, & Jolliffe, 

2006). Knowing how to read Nutrition Facts can become very handy to manage the 

amount of carbohydrate consumed; however, it can be confusing and complex to some 

people. Pastors et al. (2005) presented the steps to count carbohydrate from a Nutrition 

Facts label. Reader is referred to literature review to see the steps to count carbohydrate 

counting.  

The healthy food choices method is the most effective meal planning strategy in 

age group 71 and above. Its mean rating of effectiveness (M=4.38) for age group 71 and 
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above was the highest when compared to the mean ratings of the other meal planning 

strategies for this age group. It is a specific brochure that contains information on eating 

habits and menus with sample meal ideas. Nearly half of respondents reported using 

healthy food choices a hundred percent of their time. It is useful in all age groups but 

especially in elderly population or individuals who are on multiple diets and need 

simplified nutrition education. Low-literacy people who need a more simplified tool can 

benefit from healthy food choices too (Pastors et al., 2005). Several studies have 

indicated that the healthy food choices approach is easier to understand and teach than 

more complex approaches like the exchange method (Ziemer, Berkowitz, & Panayioto, 

2003).  

The mean rating interaction between exchange system and the four age groups 

was between somewhat ineffective and ineffective, and was similar across all age groups. 

There were 36.2% of respondents reported never using the exchange system. According 

to Pastors et al. (2005) exchange system is a more complex educational tool and less 

practical to learn. It includes a wide variety of foods that would enable uniformity in meal 

planning. Exchange system also allows dietitians, or patients, to “exchange” a number of 

different foods acceptable for consumption by people with diabetes. It describes foods 

that are high in fiber and sodium, and foods that fit into more than one exchange group. It 

groups food into three lists: carbohydrate, meat and meat substitutes, and fat.  Each list 

stands for a group of measured foods of nearly the same nutritional value (Pastors et al., 

2005). Previous studies examined the use of the exchange system in Korea, and showed 

that the group who received nutrition education had a significant increase in desirable 

dietary behavior and food exchange knowledge leading to significant improvement in 
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clinical outcomes (FBS [fasting blood concentration of glucose], HbA1c, total 

cholesterol, and triglyceride) and in nutrient intake (increase of calcium, protein, and 

vitamins intake and decrease of cholesterol intake) (Lim, Park, Choi, Huh, & Kim, 2009). 

Another study on exchange system on urban African Americans with Type-2 diabetes 

indicated that instruction on meal planning emphasizing the healthy food choices is as 

effective as the exchange system (Ziemer, Berkowitz, & Panayioto, 2003). Although 

findings of the current study contradicted with the results of previous studies on its 

effectiveness, many studies agreed that this strategy is more complex than the other MPS.  

The interaction of diabetes food pyramid with the four age groups reflected a 

mean score of ineffectiveness, and its mean ratings were similar across the four age 

groups. The majority of CDE’s reported never using the diabetes food pyramid. The fact 

that CDE’s reported never using it does not imply that DFP is ineffective. A flaw was 

identified on the scale of rating for effectiveness of “I do not use it” category after the 

study was completed. DFP stresses serving sizes and carbohydrate-containing foods. 

Although CDE’s can help diabetic patients review food sections of the pyramid and 

determine which section counts as a serving and the total servings one may need to meet 

daily energy needs and blood glucose goals (Pastors et al., 2005), the American Diabetes 

Association no longer promotes it as a meal-planning tool, instead they suggest the plate 

method to estimate portion size of meals (“Diabetes Food,” 2010). The plate method may 

be preferable over the diabetes pyramid because it provides consistent carbohydrate 

content, basic portion control, and weight management (Pastors et al., 2005). 

The interaction of glycemic index with the age reflected a mean score of 

ineffectiveness across age groups. Findings revealed that it was the least used method in 
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diabetes education. The fact that CDE’s reported never using it does not imply that 

glycemic index is ineffective. As mentioned above a flaw was identified on the scale of 

rating for effectiveness of “I do not use it” category after the study was completed. Some 

of the respondents reported that the glycemic index is not a meal-planning tool. However, 

studies showed that the GI method is often used in combination with other meal planning 

tools. Eleven primary studies, one meta-analysis, and one review study were reviewed 

and used to write the recommendations in the Nutrition Practice Guidelines. The studies 

reported mixed effects on HbA1c levels when comparing low GI with high GI diets 

(Franz et al., 2010). This method requires people with diabetes to become familiar with 

foods high in GI and low in GI. Eating a combination of foods low and high in GI helps 

balance a meal (“Glycemic Index,” 2010). 

The plate method was somewhat effective when it interacted with older adults 

aged 50 and above, but it fell between somewhat effective and somewhat ineffective 

when interacted with children and adults aged 49 and under. There were 32.3% of CDE’s 

who reported using the plate method a quarter of their time. Non-English speakers and 

people with poor reading and math skills, cognitive limitations, or difficulty using more 

structured approaches can benefit from this simplified method (Pastors et al., 2005). 

Previous study exploring patients’ perceptions of obstacles to diabetes education in urban 

African American populations have reported poor vision as the most frequent patient 

anticipated barrier followed by “cannot read-well” (Rhee et al., 2005).  Therefore, 

patients with low literacy, poor vision, or blindness (a diabetes complication) can benefit 

from the plate method. Studies have found that diabetes is the leading cause of 

blindness among adults of 20 to 74 years of age. A disorder called, diabetic 
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retinopathy affects up to 24,000 people into blindness every year (“Diabetes 

Statistics,” n.d.). 

Lastly, the interaction of hand method and age groups resulted on a mean rating 

that corresponded to somewhat ineffective across the four age groups. The mean ratings 

were similar across the four age groups, but it was slightly lesser in age group 18 and 

under compared to mean rating of the other age groups. Some CDE’s reported being 

unaware of the existence of this method. Others stated that it does not give accurate 

measurements. Hand method was one of the least meal-planning strategies used by 

CDE’s. The hand method does indeed offer inconsistent portion control because it relies 

on hand to estimate portion sizes, and hand sizes vary from person to person and from 

children to adult; however, some find this method practical to estimate portion sizes. 

More studies are needed on the hand method and its effectiveness on portion control.  

 

CDE’s Perspective and Insights on the Effectiveness of MPS 

 Many respondents shared their perspective and insights on the effectiveness of 

meal planning strategy on compliance, adherence, or other aspects of effectiveness. 

Instead of choosing one effective MPS, CDE’s reported that after assessing the patient, 

they would choose a method or a combination of these methods and individualize or alter 

it, so it will best work for that patient based on patients’ knowledge or understanding of 

diabetes and where they are.   

Other CDE’s spoke about lifestyle changes. For people who have a habit of eating 

large portions of food, CDE’s suggested the need for moderation and consumption of 

healthier foods. One CDE pointed out that many people with diabetes were also on heart 
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healthy diet, which makes it more challenging for their patients; thus, more simplified 

methods are needed.  

 Instead of expecting patients to comply with a meal plan, CDE’s suggested the 

following: embedding the concept of patients’ empowerment, develop a plan that is 

patient-driven, and KISS – keep it super simple. KISS, according the one of CDE’s, 

“imparts the idea that time goes forward and not backward.” It allows patient to think and 

set goals that they think they want to accomplish by having them finish the following 

sentence, “so, going forward, see if you can…(fill in the blank).”  

 According to CDE’s there were other more important factors to consider besides 

age group such as socioeconomic status, literacy or special needs. Applying a 

combination of meal planning strategies may be more effective than a single approach. 

Encouragement of moderation of carbohydrate control instead of formulated instructions 

is needed. 

    

Summary  

 The findings of this study revealed that nutrition labels is the best meal planning 

strategy in age groups 18 and under, 19 to 49, and 50 to 70; and healthy food choices is 

the best meal planning strategy in age group 71 and above according to CDE’s’ 

perspective. However, there is not one meal planning approach that will work for 

everyone. Some meal planning strategies are preferable over the others. CDE’s may use 

more than one approach when doing diabetes education. Patients’ age and the type of 

meal planning strategy will help CDE’s determine the best approach to use when 

counseling a patient with diabetes. However, there are more variables identified by 
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CDE’s that affect patients compliance to a meal plan besides the ones studied here. 

Therefore more studies are needed on patients’ compliance to meal plans.  

 

 

 

 



 
 

 

 

 

CHAPTER VI 

 

 

 

Conclusions and Recommendations 

 

 

 

Type 2 diabetes, a disease that was once prominent mainly in older adults, is 

found in people of all ages today. More and more children and younger adults have been 

diagnosed with Type 2 diabetes or prediabetes. Despite the increased incidence of Type 2 

diabetes in all age groups, there are limited studies comparing meal planning strategies 

and their effectiveness on patients’ compliance to meal plans. This study examined 

different meal planning strategies and its effectiveness on patient’s compliance to meal 

plan according to age and recency of diagnosis through an electronic inQsit survey. This 

chapter contains a brief summary of the results of this study, conclusions, 

recommendations for future research, and recommendations for practice.  

 Findings of this study reviewed that there were significant main effects of age 

(F(3,102)=22.52), meal planning strategy (F(7,98) =87.12), and the interaction of age and 

meal planning strategy (F=10.12), p<0.001. However there was not a significant main 

effect of recency of diagnosis (F(1,104)=0.098, p>0.500) and its interaction with age and/or 

meal planning strategy. These main effects showed that age, meal-planning strategy, and 

their interaction had significant effects on the ratings of effectiveness on compliance, but 

recency of diagnosis and its interaction with other independent variables did not.  
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The use of nutrition labels was the most effective meal planning strategy in age 

groups, 18 and under, 19 to 49, and 50 to 70. The mean ratings for effectiveness of 

nutrition labels in age groups 18 and under, 19 to 49, and 50 to 70 were the highest when 

compared to the mean ratings of other meal planning strategies across age groups. Pastor 

et al. (2005) asserted that Nutrition Facts is the best source of carbohydrate information 

for packaged foods. Knowing how to read Nutrition Facts can be beneficial to all age 

groups. Stewart et al. (2006) stressed that eating out and buying carry out or pre-

packaged foods are more convenient and quick than preparing and cooking meals. More 

and more people are choosing to eat out and buying ready or premade meals. Therefore 

learning how to read the nutrition labels can be very useful. CDE’s can teach patients 

how to count carbohydrate from a Nutrition Fact label.  

The healthy food choices method was the most effective meal planning strategy in 

age group 71 and above. The mean rating for effectiveness of healthy food choices for 

age group 71 and above was the highest when compared to the mean ratings of the other 

meal planning strategies on this age group. Pastors et al. (2005) explained that healthy 

food choices is useful in all age groups but especially in elderly population, individuals 

on multiple diets, and low-literacy people who need a simplified nutrition education. 

Ziemer et al. (2003) reported on several studies, in which healthy food choices was easier 

to understand and teach than more complex approaches. 

Our research found among CDE’s of study that nutrition label was preferable in 

people aged 70 and under, and healthy food choices was preferable in people aged 71 and 

above. In contrast, glycemic index was the least successful meal planning strategy across 

all age groups. Subjects who participated in the survey were Certified Diabetes Educators 



 

116 
 

who specialized in diabetes education. The information provided by CDE’s on meal 

planning strategies was valuable to determine the best meal planning approach on 

compliance with meal plans according to age group. Recency of diagnosis was not a 

factor when rating effectiveness on compliance although previous studies showed 

improvements in those who were newly diagnosed with diabetes and people who had 

diabetes for six months or longer (Franz et al., 1995). In their study factors such as type 

of nutrition therapy received, self-motivation, lifestyle habit, and others could have 

played a role on the clinical outcomes besides the duration of diabetes, but more studies 

are needed on recency of diagnosis. 

 

Recommendations for Future Research 

 Based on the results of this study, recommendations for future study are given 

below:  

 Increase population size by including CDE’s from other states.  

 Repeat the study with CDE’s of other location or state and compare results. 

 Have a study that focus on a specific population instead of a broad population 

like for example, low literacy people, elderly, teenagers. 

 Instead of doing a study on single meal planning strategy have future studies 

that examine a combination of different types of meal planning strategies 

since CDE’s often used more than one approach in their diabetes education. 

 Include factors and/or barriers that affect patients’ compliance to meal plans 

aside from age and recency of diagnosis such as socioeconomics, motivation, 

lifestyle challenges, etc. 
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 Future studies on the following educational tools or approaches are needed: 

individualized meal plans, empowerment approach, “power of one” 

(=committing to one change), and more simplified meal plans. 

 In addition to asking CDE’s perspectives, design a study that can test the 

effectiveness of meal planning approaches like glucose monitoring.  

 Exclude diabetes food pyramid and glycemic index since their mean ratings 

for effectiveness were the lowest and many CDE’s no longer use them.  

 More studies are needed on nutrition labels and healthy food choices and its 

effectiveness on compliance to meal plans. 

 Examine strategies and procedures to conduct surveys when working with a 

U.S. mailing list such as the list provided by NCBDE.  

 

Recommendations for Practice 

The results of this study allowed CDE’s to give their perspective and insight on 

the effectiveness of meal planning strategies and reasons for patient’s noncompliance to 

meal plans. Recommendations for practice to the issues they brought up are given below. 

 According to CDE’s patients complained that the recommended portion sizes 

of food do not satisfy at mealtime. They still feel hungry. RD and/or CDE 

could review their calorie needs and diet plan, and make future 

recommendations of foods that are low in carbohydrates such as crackers, 

popcorn, meat, and some vegetables that are low in carbohydrate.  

 Patients who are stressed out or have difficulties shopping for groceries and/or 

meal preparations can take advantage of home delivery meals or home 
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grocery delivery services that have nutrition information or food labels. RD 

and/or CDE’s can provide more information and assist patients in getting 

those services and teach them how to read food labels. RDs or CDE’s can also 

create simpler and quicker recipes.  

 Occasionally CDE’s brought up that health care providers are using 

formulated instructions. Emphasizing the importance of patient’s 

empowerment and a plan that is patient-driven is strongly recommended to 

increase patients’ compliance and adherence to nutrition therapy.  

 CDE’s suggested getting family and/or friends involved in the diabetes care. It 

will help encourage/motivate patients to change habits and eat healthier, and 

be more compliant to the MNT.  

 Other suggestions given by CDE’s to motivate patient to comply to diet plan 

were informing patients about the complications of diabetes when it is not 

under control.  

 

Summary 

 This study of CDE’s focused on eight meal planning strategies. Differences 

among them were identified. Nutrition labels and healthy food choices were the most 

effective meal planning strategy; in contrast, glycemic index was the least used. Our 

research showed that among CDE’s nutrition label was preferable in people aged 70 and 

under, and healthy food choices was preferable in the elderly population aged 71 and 

above. More studies are needed to investigate the effectiveness of these meal planning 

strategies in different age groups and recency of diagnosis.  
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Mauchly’s Test of Sphericity 
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The Mauchly’s Test of Sphericity was used to test the hypothesis that variances of 

the differences between treatment levels are equal (Field, 2005). The assumption of 

sphericity is about the variance of the differences of different conditions being equal. In 

this output Mauchly’s Test was significant (p<0.001) for Plan, Age, and interaction of 

Plan with Age; therefore, the assumption of sphericity was not met. (The reader is 

referred to Table A1). How to proceed when the assumption of sphericity is violated? 

The rule to use one of the corrections produced in the SPSS output is: 

If epsilon is > 0.75, use the Huynh-Feldt correction. 

If epsilon is < 0.75 or nothing is known about sphericity, use the Greenhouse-

Geisser correction. 

The values of epsilon for Plan, Age and Plan*Age are 0.702, 0.448, 0.647 respectively. 

They are less than 0.75; therefore we can use the Greenhouse-Geisser correction. (The 

reader is referred to Table A4) 

 

Table A1  

Mauchly's Test of Sphericity
b
 

Measure:MEASURE_1 

Within 

Subjects 

Effect 

Mauchly's 

W 

Approx. Chi-

Square df Sig. 

Epsilon
a
 

Greenhouse-

Geisser 

Huynh-

Feldt 

Lower-

bound 

Plan .138 201.199 27 .000 .702 .749 .143 

Age .103 233.253 5 .000 .448 .456 .333 

Plan * Age .005 511.828 230 .000 .647 .757 .048 

Tests the null hypothesis that the error covariance matrix of the orthonormalized transformed dependent 

variables is proportional to an identity matrix. 

a. May be used to adjust the degrees of freedom for the averaged tests of significance. Corrected tests are 

displayed in the Tests of Within-Subjects Effects table. 

b. Design: Intercept + Recency  
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 Within Subjects Design: Plan + Age + Plan * Age 

 

 

 

Levene’s Test 

It is important to check the assumption of homogeneity of variance through 

Levene’s Test because you want ensure the variances in the groups are equal. As you go 

through the levels of a variable, the variance of the other should not change. Table A2 

shows that Levene’s Test is not significant for all levels of the repeated measures 

variables, p>0.05; therefore, the null hypothesis that says the error variance of the 

dependent variable is equal across groups was accepted. Because the assumption of 

homogeneity of variance was met, Tests of Between-Subjects Effects can be examined. 

 

Table A2  

Levene's Test of Equality of Error Variances
a
 

 F df1 df2 Sig. 

 Rating of Carbohydrate Counting in patients aged 18 

and under 

.102 1 104 .750 

Rating of Carbohydrate Counting in patients aged 

19 to 49 

.180 1 104 .673 

Rating of Carbohydrate Counting in patients aged 

50 to 70 

.256 1 104 .614 

Rating of Carbohydrate Counting in patients aged 

71 and above 

.501 1 104 .481 

  Rating of Exchange System in patients aged 18 and 

under 

.689 1 104 .408 

Rating of Exchange System in patients aged 19 to 

49 

.000 1 104 .984 

Rating of Exchange System in patients aged 50 to 

70 

.001 1 104 .979 

Rating of Exchange System in patients aged 71 and .260 1 104 .611 
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above 

  Rating of Nutrition Labels in patients aged 18 and 

under   

.001 1 104 .972 

Rating of Nutrition Labels in patients aged 19 to 49 .465 1 104 .497 

Rating of Nutrition Labels in patients aged 50 to 70 .198 1 104 .658 

Rating of Nutrition Labels in patients aged 71 and 

above 

1.097 1 104 .297 

  Rating of Diabetes Food Pyramid in patients aged 

18 and under 

.010 1 104 .920 

Rating of Diabetes Food Pyramid in patients aged 

19 to 49 

.001 1 104 .981 

Rating of Diabetes Food Pyramid in patients aged 

50 to 70 

.588 1 104 .445 

Rating of Diabetes Food Pyramid in patients aged 

71 and above 

.446 1 104 .506 

  Rating of Healthy Food Choices in patients aged 18 

and under 

.824 1 104 .366 

 Rating of Healthy Food Choices in patients aged 19 

to 49 

1.146 1 104 .287 

Rating of Healthy Food Choices in patients aged 50 

to 70 

.759 1 104 .386 

Rating of Healthy Food Choices in patients aged 71 

and above 

2.361 1 104 .127 

Rating of Plate Method in patients aged 18 and 

under 

.249 1 104 .619 

Rating of Plate Method in patients aged 19 to 49 .117 1 104 .733 

Rating of Plate Method in patients aged 50 to 70 .168 1 104 .682 

Rating of Plate Method in patients aged 71 and 

above 

.286 1 104 .594 

Rating of Glycemic Index in patients aged 18 and 

under 

1.645 1 104 .202 

Rating of Glycemic Index in patients aged 19 to 49 .479 1 104 .490 

Rating of Glycemic Index in patients aged 50 to 70 1.751 1 104 .189 

Rating of Glycemic Index in patients aged 71 and 

above 

.756 1 104 .387 

  Rating of Hand Method in patients aged 18 and 

under 

.088 1 104 .767 

Rating of Hand Method in patients aged 19 to 49 .062 1 104 .803 

Rating of Hand Method in patients aged 50 to 70 .346 1 104 .557 

Rating of Hand Method in patients aged 71 and .290 1 104 .591 
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above 

Tests the null hypothesis that the error variance of the dependent variable is equal across 

groups. 

a. Design: Intercept + Recency  

 Within Subjects Design: Plan + Age + Plan * Age 

 

 

 

Other Three-Way Mixed ANOVA Tables 

 

Table A3  

Tests of Between-Subjects Effects (Recency) 

Measure:MEASURE_1 

Transformed Variable: Average 

Source 

Type IV Sum of 

Squares df Mean Square F Sig. 

Partial Eta 

Squared 

Intercept 4523.299 1 4523.299 3968.778 .000 .974 

Recency .111 1 .111 .098 .755 .001 

Error 118.531 104 1.140    

 

Table A4  

Tests of Within-Subjects Effects (Plans & Age & their Interaction with other Diagnosis) 

Measure: MEASURE_1 

Source 

Type IV Sum 

of Squares df 

Mean 

Square F Sig. 

Partial Eta 

Squared 

Plan Sphericity 

Assumed 

2859.144 7 408.449 109.897 .000 .514 

Greenhouse-

Geisser 

2859.144 4.917 581.511 109.897 .000 .514 

Lower-bound 2859.144 1.000 2859.144 109.897 .000 .514 

Plan * 

Diagnosis 

Sphericity 

Assumed 

.861 7 .123 .033 1.000 .000 

Greenhouse-

Geisser 

.861 4.917 .175 .033 .999 .000 

Lower-bound .861 1.000 .861 .033 .856 .000 
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Error (Plan) Sphericity 

Assumed 

2705.715 728 3.717 
   

Greenhouse-

Geisser 

2705.715 511.342 5.291 
   

Lower-bound 2705.715 104.000 26.016    

Age Sphericity 

Assumed 

62.180 3 20.727 14.328 .000 .121 

Greenhouse-

Geisser 

62.180 1.345 46.238 14.328 .000 .121 

Lower-bound 62.180 1.000 62.180 14.328 .000 .121 

Age * 

Diagnosis 

Sphericity 

Assumed 

.581 3 .194 .134 .940 .001 

Greenhouse-

Geisser 

.581 1.345 .432 .134 .789 .001 

Lower-bound .581 1.000 .581 .134 .715 .001 

Error(Age) Sphericity 

Assumed 

451.333 312 1.447 
   

Greenhouse-

Geisser 

451.333 139.858 3.227 
   

Lower-bound 451.333 104.000 4.340    

Plan * Age Sphericity 

Assumed 

94.558 21 4.503 18.195 .000 .149 

Greenhouse-

Geisser 

94.558 13.587 6.960 18.195 .000 .149 

Lower-bound 94.558 1.000 94.558 18.195 .000 .149 

Plan * Age * 

Diagnosis 

Sphericity 

Assumed 

4.619 21 .220 .889 .606 .008 

Greenhouse-

Geisser 

4.619 13.587 .340 .889 .568 .008 

Lower-bound 4.619 1.000 4.619 .889 .348 .008 

Error 

(Plan*Age) 

Sphericity 

Assumed 

540.479 2184 .247 
   

Greenhouse-

Geisser 

540.479 1413.020 .382 
   

Lower-bound 540.479 104.000 5.197    

 

Table A5  
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Estimates of Marginal Means of Recency 

Measure:MEASURE_1 

Recency Diagnosis Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Newly diagnosed 3.282 .073 3.137 3.428 

Non-newly 

diagnosed 

3.250 .073 3.105 3.395 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 

3=somewhat ineffective, 2=ineffective, 1=I do not use it. 

 

Table A6   

Mean Difference from Pairwise Comparisons of Diagnosis 

Measure:MEASURE_1 

(I) Recency 

Diagnosis 

(J) Recency 

Diagnosis 

Mean 

Difference (I-

J) 

Std. 

Error Sig.
a
 

95% Confidence Interval for 

Difference
a
 

Lower Bound Upper Bound 

Newly diagnosed Non-newly 

diagnosed 

.032 .104 .755 -.173 .238 

Non-newly 

diagnosed 

Newly diagnosed -.032 .104 .755 -.238 .173 

Based on estimated marginal means 

a. Adjustment for multiple comparisons: Bonferroni. 

 

 

Table A7  

Multivariate Tests: The Main/Multivariate Effect of Plan 

 
Value F Hypothesis df Error df Sig. 

Partial Eta 

Squared 

Pillai's trace .862 87.118
a
 7.000 98.000 .000 .862 

Wilks' lambda .138 87.118
a
 7.000 98.000 .000 .862 

Hotelling's trace 6.223 87.118
a
 7.000 98.000 .000 .862 

Roy's largest root 6.223 87.118
a
 7.000 98.000 .000 .862 

Each F tests the multivariate effect of Plan. These tests are based on the linearly independent 

pairwise comparisons among the estimated marginal means. 

a. Exact statistic 
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Table A8  

Multivariate Tests: The Main/Multivariate Effect of Age 

 
Value F Hypothesis df Error df Sig. 

Partial Eta 

Squared 

Pillai's trace .398 22.518
a
 3.000 102.000 .000 .398 

Wilks' lambda .602 22.518
a
 3.000 102.000 .000 .398 

Hotelling's trace .662 22.518
a
 3.000 102.000 .000 .398 

Roy's largest root .662 22.518
a
 3.000 102.000 .000 .398 

Each F tests the multivariate effect of Age. These tests are based on the linearly independent 

pairwise comparisons among the estimated marginal means. 

a. Exact statistic 

 

 

Table A9  

Multivariate Tests
b
: Main/Multivariate Effect of

 
Plan and Recency Interaction  

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial Eta 

Squared 

Plan * Recency Pillai's Trace .002 .026
a
 7.000 98.000 1.000 .002 

Wilks' Lambda .998 .026
a
 7.000 98.000 1.000 .002 

Hotelling's Trace .002 .026
a
 7.000 98.000 1.000 .002 

Roy's Largest 

Root 

.002 .026
a
 7.000 98.000 1.000 .002 

a. Exact statistic 

b. Design: Intercept + Recency  

 Within Subjects Design: Plan + Age + Plan * Age 

 

 

 

Table A10  

Mean Rating for Effectivess of Recency and Plan Interaction
a 

Measure:MEASURE_1 

Recency Plan Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Newly diagnosed 
Carbohydrate 

Counting 
4.071 .105 3.862 4.279 
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Exchange System 2.519 .184 2.153 2.884 

Nutrition Labels   4.354 .084 4.187 4.521 

Diabetes Food 

Pyramid 
2.226 .174 1.881 2.572 

Healthy Food 

Choices 
4.274 .066 4.143 4.404 

Plate Method 3.863 .148 3.569 4.158 

Glycemic Index 1.929 .146 1.639 2.220 

Hand Method  3.024 .188 2.650 3.397 

Non-newly 

diagnosed 

Carbohydrate 

Counting 
4.075 .105 3.867 4.284 

Exchange System 2.533 .184 2.168 2.899 

Nutrition Labels   4.335 .084 4.168 4.502 

Diabetes Food 

Pyramid 
2.151 .174 1.805 2.497 

Healthy Food 

Choices 
4.245 .066 4.115 4.376 

Plate Method 3.816 .148 3.522 4.110 

Glycemic Index 1.901 .146 1.611 2.191 

Hand Method  2.943 .188 2.570 3.316 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat ineffective, 

2=ineffective, 1=I do not use it. 

  

Table A11  

Multivariate Tests
b: 

Main/Multivariate Effect of Recency and Age Intearction 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial Eta 

Squared 

Age * Recency Pillai's Trace .011 .379
a
 3.000 102.000 .769 .011 

Wilks' Lambda .989 .379
a
 3.000 102.000 .769 .011 

Hotelling's Trace .011 .379
a
 3.000 102.000 .769 .011 

Roy's Largest 

Root 

.011 .379
a
 3.000 102.000 .769 .011 

a. Exact statistic 

b. Design: Intercept + Recency  

 Within Subjects Design: Plan + Age + Plan * Age 

 

 

Table A12  
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Main Rating for Effectiveness of Recency and Age Interaction
a 

Measure: MEASURE_1 

Recency Age Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

Newly diagnosed 18 and under 3.068 .114 2.843 3.294 

19 to 49 3.436 .078 3.282 3.591 

50 to 70 3.394 .080 3.236 3.552 

71 and 

above 
3.231 .080 3.073 3.389 

Non-newly 

diagnosed 

18 and under 3.064 .114 2.838 3.290 

19 to 49 3.361 .078 3.206 3.515 

50 to 70 3.370 .080 3.212 3.528 

71 and 

above 
3.205 .080 3.047 3.363 

a
Based on a 5 point scale: 5=very effective, 4=somewhat effective, 3=somewhat 

ineffective, 2=ineffective, 1=I do not use it. 

 

Table A13  

Multivariate Tests
b: 

Main/Multivariate Effect of Plan and Age Interaction 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial Eta 

Squared 

Plan * Age Pillai's Trace .717 10.140
a
 21.000 84.000 .000 .717 

Wilks' Lambda .283 10.140
a
 21.000 84.000 .000 .717 

Hotelling's Trace 2.535 10.140
a
 21.000 84.000 .000 .717 

Roy's Largest 

Root 

2.535 10.140
a
 21.000 84.000 .000 .717 

a. Exact statistic 

b. Design: Intercept + Recency  

 Within Subjects Design: Plan + Age + Plan * Age 

 

 

Table A14  

Multivariate Tests
b
: Main/Multivariate Effect of Plan * Age * Recency Interactions 

Effect Value F 

Hypothesis 

df Error df Sig. 

Partial Eta 

Squared 

Plan * Age * Pillai's Trace .168 .807
a
 21.000 84.000 .704 .168 
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Recency Wilks' Lambda .832 .807
a
 21.000 84.000 .704 .168 

Hotelling's Trace .202 .807
a
 21.000 84.000 .704 .168 

Roy's Largest 

Root 

.202 .807
a
 21.000 84.000 .704 .168 

a. Exact statistic 

b. Design: Intercept + Recency  

 Within Subjects Design: Plan + Age + Plan * Age 

 

 

Table 15A 

Mean Ratings of Recency * Plan * Age 

  

    Newly Diagnosed   Non- Newly Diagnosed 

Plan Age Mean 

Std. 

Error 

95% Confid. 

Interval 

Mean 

Std. 

Error 

95% Confid. 

Interval 

        

Lower 

Bound 

Upper 

Bound 

Lower 

Bound 

Upper 

Bound 

CHO 18 and 

under 

3.962 0.169 3.627 4.298 4.038 0.169 3.702 4.373 

19 to 49 4.547 0.113 4.323 4.771 4.528 0.113 4.304 4.752 

50 to 70 4.189 0.124 3.944 4.434 4.189 0.124 3.944 4.434 

71 and 

above 

3.585 0.114 3.358 3.812 3.547 0.114 3.321 3.774 

EXCH 18 and 

under 

2.358 0.196 1.969 2.748 2.358 0.196 1.969 2.748 

19 to 49 2.698 0.203 2.295 3.101 2.585 0.203 2.182 2.988 

50 to 70 2.528 0.199 2.133 2.924 2.66 0.199 2.265 3.056 

71 and 

above 

2.491 0.193 2.109 2.872 2.528 0.193 2.146 2.91 
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Labels  18 and 

under 

4.17 0.165 3.843 4.496 4.132 0.165 3.805 4.459 

19 to 49 4.736 0.088 4.562 4.91 4.642 0.088 4.467 4.816 

50 to 70 4.547 0.086 4.377 4.717 4.509 0.086 4.34 4.679 

71 and 

above 

3.962 0.105 3.754 4.17 4.057 0.105 3.848 4.265 

DFP 18 and 

under 

2.17 0.176 1.82 2.519 2.038 0.176 1.688 2.387 

19 to 49 2.264 0.184 1.899 2.629 2.151 0.184 1.786 2.516 

50 to 70 2.245 0.189 1.87 2.62 2.17 0.189 1.795 2.545 

71 and 

above 

2.226 0.193 1.844 2.609 2.245 0.193 1.863 2.628 

HFC 18 and 

under 

4.019 0.144 3.734 4.304 3.943 0.144 3.658 4.228 

19 to 49 4.283 0.104 4.077 4.489 4.283 0.104 4.077 4.489 

50 to 70 4.34 0.084 4.173 4.506 4.453 0.084 4.286 4.62 

71 and 

above 

4.453 0.069 4.316 4.59 4.302 0.069 4.165 4.439 

Plate 18 and 

under 

3.34 0.183 2.976 3.703 3.491 0.183 3.127 3.854 

19 to 49 3.811 0.163 3.488 4.135 3.717 0.163 3.393 4.041 

50 to 70 4.132 0.158 3.818 4.446 4 0.158 3.686 4.314 

71 and 

above 

4.17 0.169 3.834 4.506 4.057 0.169 3.721 4.393 

GI 18 and 

under 

1.83 0.153 1.528 2.133 1.792 0.153 1.49 2.095 

19 to 49 2.151 0.175 1.804 2.498 2.038 0.175 1.691 2.385 

50 to 70 2.019 0.163 1.695 2.343 2 0.163 1.676 2.324 

71 and 

above 

1.717 0.141 1.437 1.997 1.774 0.141 1.493 2.054 

Hand 18 and 

under 

2.698 0.204 2.293 3.103 2.717 0.204 2.312 3.122 

19 to 49 3 0.201 2.601 3.399 2.943 0.201 2.545 3.342 
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50 to 70 3.151 0.204 2.746 3.556 2.981 0.204 2.576 3.386 

71 and 

above 

3.245 0.209 2.832 3.659 3.132 0.209 2.718 3.546 
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APPENDIX B 

 

 

 

Copy of Survey on inQsit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
<p>For each of the following items, choose the choice that best describes you. 

 

<p>Demographic Information 
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1. Age group 

 

a. 20-30 

 

b. 31-40 

 

c. 41-50 

 

d. 51-60 

 

e. Over 60 

 

 

2a. Ethnic background <br> 

 

a. White 

 

b. African American 

 

c. Hispanic/Latino 

 

d. Pacific Islander/Asian 

 

e. Other. <i> (Please specify) </i> 

 

 

<p>Practice Characteristics 

 

3a. Occupation <br> 

 

a. Registered Nurse 

 

b. Registered Dietitian 

 

c. Pharmacist 

 

d. Physician 

 

e. Other. <i> (Please specify) </i> 

 

 

4a. Current work setting <br> 

 

a. Diabetes Clinic 

 

b. Hospital-outpatient 

 

c. Hospital -inpatient 

 

d. Community agency 

 

e. Other <i> Please specify </i> 
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5. Years of practice as CDE 

 

a. <1 year 

 

b. 1-3 years 

 

c. 4-7 years 

 

d. 8-11 years 

 

e. >12 years 

 

 

6. How often do you teach diabetes? 

 

a. Almost all of my work day 

 

b. Occasionally 

 

c. Almost never 

 

d. Never 

 

 

Frequency of Use 

 

7a. Carbohydrate Counting 

 

What percentage of the following diabetes meal planning strategies do you use? 

 

7b. Exchange System 

 

7c. Nutrition Labels 

 

7d. Diabetes Food Pyramid 

 

7e. Healthy Food Choices 

 

7f. Plate Method 

 

7g. Glycemic Index 

 

7h. Hand method 

 

7i. Other (specify) 

 

 

8. If you answered other to question 7, please specify what other diabetes meal planning strategy you use. 

 

 

<p>Measures of Effectiveness 

 

9a. How do you measure effectiveness on compliance? Please check all that apply to you.<br> 
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a. A1C 

 

b. Blood Glucose Levels 

 

c. Blood Pressure Levels 

 

d. Weight Change 

 

e. Dietary Recall Information/Usual Dietary Intake 

 

g. Screening for Complications (eq. eye examination, foot care) 

 

h. Incidence of Acute/Long-Term Complications 

 

i. Return Follow-up Visits 

 

j. Self-care Behaviors 

 

k. Self-selected Goal Attainment 

 

l. Other. <i> (Please specify) </i> 

 

 

10. Which diagnosis do you work most often with (or a combination there of)?<br> 

 

a. Gestational diabetes 

 

b. Pre-diabetes 

 

c. Type 1 DM 

 

d. Type 2 DM 

 

e. Newly diagnosed Type 1 DM 

 

g. Newly diagnosed Type 2 DM 

 

 

11. What type of medication regimen are most of your patients on? 

 

a. Insulin 

 

b. Oral agents 

 

 

<p>CDE's Perspective on Meal Planning Strategies 

 

Questions 12 to 19 focus on newly diagnosed patient with Type 2 diabetes according to four (4) different 

age-groups. Newly diagnosed applies to patients who have recently been diagnosed with diabetes and the 

assumption is made they never had diabetes education before. 

 

12a. Carbohydrate Counting 
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Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a newly diagnosed patient with Type 2 diabetes 

aged eighteen and under." 

 

12b. Exchange System 

 

12c. Nutrition Labels 

 

12d. Diabetes Food Pyramid 

 

12e. Healthy Food Choices 

 

12f. Plate Method 

 

12g. Glycemic Index 

 

12h. Hand method 

 

12i. Other. <i> (Please specify) </i> 

 

13. If you answered other to question 12, please specify what other measures were used: 

 

 

14a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a newly diagnosed patient with Type 2 diabetes 

aged 19 to 49." 

 

14b. Exchange System 

 

14c. Nutrition Labels 

 

14d. Diabetes Food Pyramid 

 

14e. Healthy Food Choices 

 

14f. Plate Method 

 

14g. Glycemic Index 

 

14h. Hand method 

 

14i. Other. <i> (Please specify) </i> 

 

15. If you answered other to question 14, please specify what other measures were used: 

 

 

16a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 
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strategies according to its effectiveness on compliance in a newly diagnosed patient with Type 2 diabetes 

aged 50 to 70." 

 

16b. Exchange System 

 

16c. Nutrition Labels 

 

16d. Diabetes Food Pyramid 

 

16e. Healthy Food Choices 

 

16f. Plate Method 

 

16g. Glycemic Index 

 

16h. Hand method 

 

16i. Other. <i> (Please specify) </i> 

 

17. If you answered other to question 16, please specify what other measures were used: 

 

 

18a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a newly diagnosed patient with Type 2 diabetes 

aged 71 and above." 

 

18b. Exchange System 

 

18c. Nutrition Labels 

 

18d. Diabetes Food Pyramid 

 

18e. Healthy Food Choices 

 

18f. Plate Method 

 

18g. Glycemic Index 

 

18h. Hand method 

 

18i. Other. <i> (Please specify) </i> 

 

19. If you answered other to question 18, please specify what other measures were used: 

 

 

<p> Questions 20 to 27 focus on non-newly diagnosed patients with Type 2 diabetes according to four (4) 

different age-groups. Non-newly diagnosed applies to patients who have had diabetes for a period of time 

and the assumption is made they have had some diabetes education. 

 

20a. Carbohydrate Counting 
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Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a non-newly diagnosed patient with Type 2 

diabetes aged eighteen and under." 

 

20b. Exchange System 

 

20c. Nutrition Labels 

 

20d. Diabetes Food Pyramid 

 

20e. Healthy Food Choices 

 

20f. Plate Method 

 

20g. Glycemic Index 

 

20h. Hand method 

 

20i. Other. <i> (Please specify) </i> 

 

21. If you answered other to question 20, please specify what other measures were used: 

 

 

22a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a non-newly diagnosed patient with Type 2 

diabetes aged 19 to 49." 

 

22b. Exchange System 

 

22c. Nutrition Labels 

 

22d. Diabetes Food Pyramid 

 

22e. Healthy Food Choices 

 

22f. Plate Method 

 

22g. Glycemic Index 

 

22h. Hand method 

 

22i. Other. <i> (Please specify) </i> 

 

23. If you answered other to question 22, please specify what other measures were used: 

 

 

24a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 
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strategies according to its effectiveness on compliance in a non-newly diagnosed patient with Type 2 

diabetes aged 50 to 70." 

 

24b. Exchange System 

 

24c. Nutrition Labels 

 

24d. Diabetes Food Pyramid 

 

24e. Healthy Food Choices 

 

24f. Plate Method 

 

24g. Glycemic Index 

 

24h. Hand method 

 

24i. Other. <i> (Please specify) </i> 

 

25. If you answered other to question 24, please specify what other measures were used: 

 

 

26a. Carbohydrate Counting 

 

Likert table range=5 "Very Effective (VE)" "Somewhat Effective (SE)"  "Somewhat Ineffective (SI)" 

"Ineffective (I)"  "I do not use it."  title="In your opinion please rate the following diabetes meal-planning 

strategies according to its effectiveness on compliance in a non-newly diagnosed patient with Type 2 

diabetes aged 71 and above." 

 

26b. Exchange System 

 

26c. Nutrition Labels 

 

26d. Diabetes Food Pyramid 

 

26e. Healthy Food Choices 

 

26f. Plate Method 

 

26g. Glycemic Index 

 

26h. Hand method 

 

26i. Other. <i> (Please specify) </i> 

 

27. If you answered other to question 26, please specify what other measures were used: 

 

 

<p>Measures of Non-compliance 

 

28a. What seem to be the most frequent reasons for non-compliance to diabetes meal plans by people with 

Type 2 diabetes? Please select all that apply.<br> 

 

a. Low economic status 
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b. Literacy level 

 

c. Language barriers 

 

d. Poor reading skills 

 

e. Poor Math skills 

 

g. Cognitive limitations 

 

h. Lack of motivation 

 

i. Denial of condition/complications 

 

j. Lifestyle challenges (e.g. unable to cook) 

 

k. Lack of social support 

 

l. Not seeing quick results 

 

m. Other. <i> (Please specify) </i> 

 

 

Open-ended question 

 

29. Please share other perspectives and insights on the effectiveness of diabetic meal planning strategies on 

compliance, adherence or other aspects of effectiveness. 
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APPENDIX C 

 

 

 

Copy of Participation Letter Mailed to CDE’s 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

To Whom It May Concern, 
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I am a master’s degree student at Ball State University and I am conducting my thesis 

research on Certified Diabetes Educators’ (CDE’s) perspectives on effective meal 

planning approaches for patients with Type 2 diabetes.  I have obtained a list of CDE’s in 

Indiana from the National Certification Board for Diabetes Educators, and thus I am 

contacting you, as a CDE, to request your participation in my study.  My study involves 

completion of a short questionnaire available on the Internet. 

The data obtained from this study will help current and future health professionals, 

especially diabetes educators like you, identify effective strategies to improve compliance 

with meal plans under various circumstances. As you know, diabetes education has 

changed over time often due to patients’ responses to diabetes educational strategies 

used, new research findings and practices, and continuing professional education. The 

results will also benefit the health status of people with pre-diabetes and diabetes, with 

the possible outcome of lowering the cost of healthcare and the rising incidence of 

diabetes in the United States.  

To participate in this study you will complete a survey with questions that relate to your 

background, practice characteristics, perspectives on meal planning strategies, frequency 

of use of meal plan methods, and how you measure patients’ compliance and 

noncompliance.   

Participation in this study is anonymous which means that, you will not be asked to enter 

any information that the researcher may use to identify you at any time during the study. 

To access the survey, simply type the following web link, 

http://inquisitor.bsu.edu/inqsit/inqsit.cgi/eouanzoui?survey  

If you have any questions, please contact the study’s Principle Investigator, Jusarra Yip, 

at jhyip@bsugmail.net.  You may also contact my Faculty Sponsor, Dr. Alice A. 

Spangler at aspangle@bsu.edu. For questions about your rights as a research subject, 

please contact Research Compliance, Sponsored Programs Office, Ball State University, 

Muncie, IN 47306, (765) 285-5070, irb@bsu.edu.  

I hope you will be willing to share your knowledge with me on this serious topic.  The 

collective wisdom of the Indiana Certified Diabetes Educators will be valuable as 

practitioners seek out the most appropriate meal planning strategies for people with Type 

2 diabetes. 

Sincerely, 

 

Jussara Yip, BS     Alice Spangler, PhD, RD, CD 

Graduate student     Professor and thesis advisor 

 

 

 

http://inquisitor.bsu.edu/inqsit/inqsit.cgi/eouanzoui?survey
mailto:jhyip@bsugmail.net
mailto:aspangle@bsu.edu
mailto:irb@bsu.edu
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APPENDIX D 

 

 

 

Copy of E-mail Reminder to CDE’s Complete Survey 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

I have been in contact with Jussara Yip, a Ball State University master’s thesis student 

who is conducting a survey “CDE’s Perspectives on the Effectiveness of Diabetes Meal 

Planning Strategies on Compliance with Meal Plans by People with Type 2 Diabetes.” I 

want to encourage your participation if you received the letter from her about the study. 
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Your contribution to this project is very important.  For those of you who have already 

completed the survey, Jussara has asked me to extend her appreciation for taking your 

time to participate in her study. The deadline has been extended to June 1
st
, 2011. If you 

have not completed the survey yet, please do so in the next few days. If you do not have 

the CDE credentials or have chosen not to participate in the study, please disregard this 

email reminder. For questions or to request the link to access the survey, please contact 

Jussara Yip at jhyip@bsugmail.net or Dr. Alice Spangler at aspangle@bsu.edu; (765) 

285-1470.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:jhyip@bsugmail.net
mailto:aspangle@bsu.edu
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APPENDIX E 

 

 

 

IRB Letter 

 

Determination of Exempt Status 
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APPENDIX F 

 
 
 

IRB Letter 
 

Amendment/Modification Approval 
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APPENDIX G 

 

 

 

Collaborative Institutional Training Initiate Certificate  

Certificate of Completion: Jussara Yip 
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