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ABSTRACT 

An estimated 86 million Americans in the United States age 20 and older are classified as 

prediabetic. Prediabetes is defined as an individual having a higher blood sugar than normal 

increasing the risk for developing type 2 diabetes (T2DM). T2DM is among the top ten leading 

causes of death in the United States and costs an estimated 245 billion dollars annually. 

Interventions need to take place among patients with prediabetes in order to prevent the T2DM 

epidemic from compounding.  

This study examined the effects of a six-week low carbohydrate diet on A1C values, 

weight and BMI, and cardiovascular markers among patients with prediabetes. A retrospective 

chart review examined 1,169 patients with prediabetes that met inclusion criteria from July 2013 

to April 2016. Patients had completed a six-week low carbohydrate diet program with weekly 

clinic visits with a nurse practitioner and followed the prescribed low carbohydrate diet. 

A significant difference in means was found when comparing pre A1C values (M= 5.93, 

SD= 0.20) and post A1C values (M= 5.57, SD= 0.25); (t (1142) = 49.3, p = 0.00), pre 

intervention weight (M= 227.0, SD= 52.0) and post intervention weight (M = 209.5, SD = 48.0); 

(t (1168) = 79.3, p = 0.00), and pre BMI (M = 36.8, SD = 7.0) and post BMI (M = 34.0, SD = 

6.6); (t (1168) = 77.8, p = 0.00). Additionally, statistical significance was found for 

cardiovascular markers including systolic and diastolic blood pressures, total cholesterol, LDL, 

HDL and triglycerides. 

These findings suggest that a low carbohydrate diet is effective at improving metabolic 

risk factors for prediabetes and preventing the progression to T2DM. Low carbohydrate diets 
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should be further examined for long term effectiveness and could be recommended to patients 

with prediabetes in order to reverse the epidemic of T2DM. 
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INTRODUCTION 

Background Knowledge 

Diabetes is a chronic, complex disease process affecting an estimated 9.3% of the United 

States population in 2012 (American Diabetes Association (ADA), 2016). Each year 1.4 million 

Americans are diagnosed with diabetes, which has led to a fourfold increase from 5.5 million in 

1980 to 21 million Americans diagnosed with diabetes in 2014 (ADA, 2016; Centers for Disease 

Control and Prevention (CDC), 2015b). Additionally, an estimated 86 million Americans or 37% 

of the United States population ages 20 and older were classified as prediabetic in 2012 leading 

them to be at higher risk for diabetes development (American Association of Clinical 

Endocrinologists (AACE), n.d.; ADA, 2016).  

Prediabetes is defined as an individual having a higher blood sugar than the normal 

range, increasing the risk for developing type 2 diabetes (T2DM) (CDC, 2015c). It is 

characterized by an impaired fasting glucose (IFG), impaired glucose tolerance (IGT), or the 

more recent classification of the standardized HgA1c where 5.7-6.4% is considered prediabetic 

(see Table 1) (Portero McLellan, Wyne, Villagomez, & Hsueh, 2014; Tabak et al., 2012). Of the 

86 million Americans that have prediabetes, which is one in three adults, an estimated nine out of 

ten are not even aware of this diagnosis (CDC, 2015c). Between one-third and two-thirds of 

patients with prediabetes that do not make lifestyle changes will develop T2DM within five to 

six years (CDC, 2015c; Tabka et al., 2012; Vojta, De Sa, Prospect, & Stevens, 2012). 

Furthermore, according to the American Diabetic Association (ADA) expert panel, up to 70% of 

people with prediabetes will eventually develop T2DM (CDC, 2015c; Tabka et al., 2012; Vojta, 

De Sa, Prospect, & Stevens, 2012).  
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Diabetes remains among the top ten leading causes of death in the US and includes 

complications such as dyslipidemia, cardiovascular disease, kidney disease, blindness, and 

amputations (ADA, 2016). In addition, the chronicity of diabetes in the US has created a 

financial burden as patients with diabetes accrue medicals costs approximately 2.3 times higher 

than those without diabetes leading to an estimated annual cost in 2012 of $245 billion dollars 

(ADA, 2016; CDC, 2015a). Experts estimate that over the next decade in the US, over 40 million 

adults will be diagnosed with T2DM and over 100 million adults with prediabetes (Vojta et al., 

2012). Further, it is projected that worldwide more than 470 million people will have prediabetes 

by 2030 (Tabak et al., 2012). Given the increasing financial burden and projected increases in 

prevalence, it is clear that prediabetes, the precursor to T2DM, needs to be further examined for 

interventions to take place to halt the compounding epidemic of T2DM within the US. 

Prediabetes Problem 

Prediabetes is currently recognized by regulatory agencies as a precursor to T2DM rather 

than a disease and therefore adequately addressing the condition in terms of prevention or 

management guidelines has been minimal (Portero McLellan et al., 2014). This has led to 

reduced knowledge among practitioners regarding screening and diagnosing guidelines 

ultimately limiting preventative and management measures that could be implemented. For 

example, while 37% of the U.S. population is prediabetic, the National Health and Nutrition 

Examination Survey conducted in 2010 revealed only 11% of these individuals have received the 

diagnosis from their practitioner (AACE, n.d.). 

Prediabetes should be recognized as a disease state rather than a condition or precursor 

since microvascular and macrovascular damage has been found among patients with prediabetes 
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(Portero McLellan et al., 2014). Elevated glucose levels lead to damaged endothelial cells and 

early stages of chronic kidney disease, microalbuminuria, polyneuropathy, and retinal changes 

have been discovered among patients with prediabetes (AACE, n.d.; Portero McLellan et al., 

2014; Tabak et al., 2012). Further, AACE recognizes the multitude of comorbidities and 

complications of prediabetes including obesity, cardiovascular disease, chronic kidney disease, 

and sleep disorders, as well as the prediabetes equivalent, metabolic syndrome (AACE, n.d.).  

Current Recommendations  

Criteria for the diagnosis of prediabetes differ among expert recommendations. AACE 

(n.d.) diagnostic criteria requires an abnormal impaired glucose tolerance (IGT) and/or impaired 

fasting glucose (IFG) and states an A1C value of 5.5-6.4% should be an indication for further 

glucose testing but not diagnostic. In contrast, the ADA indicates an A1C of 5.7-6.4% is valid 

diagnostic criteria for an increased risk for diabetes or prediabetes diagnosis (ADA, 2016). 

Additionally, The International Expert Committee (IEC) (2009) supports the use of the A1C as 

diagnostic criteria for when to initiate interventions among those at higher risk for diabetes but 

using the range of 6-6.4%. The IEC (2009) recognizes the increased risk for T2DM development 

for those with an A1C less than 6% in conjunction with other risk factors such as elevated 

triglycerides, BMI, blood pressure, and family history of diabetes. Screening and monitoring 

recommendations and risk factors for prediabetes from ACCE and the ADA are similar and 

outlined in Table 2. All three expert panels agree that lifestyle changes, regarded as diet and 

exercise, are imperative to preventing the progression of T2DM from the prediabetic stage. The 

ADA (2016) recommends practitioners refer prediabetic patients to a behavioral counseling 
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program targeting diet and physical activity with goals of achieving a weight loss of 7% and 

increasing physical activity to at least 150 minutes per week.  

While experts agree a lifestyle change with regard to diet needs to take place, there are no 

specific or clear nutritional recommendations for patients with prediabetes. As for nutrition 

recommendations for patients with diabetes, the ADA position statement highlights the lack of 

sufficient evidence for any specific diet recommendations including Mediterranean, vegetarian, 

low fat, low carbohydrate, and DASH (Evert et al., 2013). Despite the lack of specific 

recommendations, the ADA notes that monitoring carbohydrate intake is key in achieving 

targeted glycemic control and encourages individualized eating plans based on carbohydrate and 

insulin availability (Evert et al., 2013).  

Local Problem 

Prediabetes and diabetes are a recognized epidemic in the state of Arizona and nationally. 

Data from the 2010 Behavioral Risk Factor Surveillance System revealed a total of 300,000 or 

6.3% of Arizonan adults have been told they have prediabetes or borderline diabetes (Arizona 

Department of Health Services, 2011). Three years later, CDC (n.d.a) data highlights that 

532,595 adults in Arizona were diagnosed with diabetes, translating to a rate of 9.8 per 100 

adults. This is a 48% increase from 2003 when data reported 258,103 adults diagnosed with 

diabetes (CDC, n.d.a). More specifically, while prediabetic statistics have not been found, 62,949 

adults were diagnosed with diabetes within Pima County in 2012 (CDC, n.d.b). According to the 

2011 Arizona Diabetes Report, the economic cost for diabetes in Arizona in 2006 totaled $3.4 

billion: $2.3 billion in medical costs and $1.1 billion of indirect costs. Additionally, per 100,000 
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people there were 1755 hospital stays related to diabetes in Arizona in 2006, a notable 170 more 

hospital stays than any other Western state (Arizona Department of Health Services, 2011).  

Locally, a disease management and prevention program known as Dr. Gann’s Diet of 

Hope is making efforts in helping individuals prevent and manage their diseases including 

prediabetes and diabetes through the use of nutrition (Gann & Gann, 2015). There are two office 

locations where six nurse practitioners care for patients participating in the program. Since 

opening five years ago, more than 10,000 patients have participated in the program including 64 

physicians or nurse practitioners. Currently, an average of 506 patients are seen per week.  

Purpose 

The purpose of this DNP project was to explore the effects of a low carbohydrate diet as 

a six-week nutritional intervention for patients diagnosed with prediabetes who are patients at the 

Diet of Hope (DOH) in Tucson, AZ. Key stakeholders include the staff at the DOH, specifically 

the medical assistants, nurse practitioners, owners of the clinic, and the research fellow as well as 

the de-identified data of patients participating in the program. Identifying key stakeholders and 

their commitment to the intervention will enhance the intervention leading to desired outcomes.  

Data collection occurred through a retrospective chart review. Aim 1: To evaluate 

patients’ pre and post program A1C values. Aim 2: To compare patients’ pre and post program 

weight and BMI over the six-week period. Aim 3: To analyze patients’ pre and post program 

cardiovascular disease (CVD) markers of total cholesterol, HDL, LDL, triglycerides, and systolic 

and diastolic blood pressure. The U.S. Preventative Services Task Force (USPSTF) experts agree 

T2DM increases an individual’s risk for CVD therefore evaluation of these surrogate markers 
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among prediabetic patients is appropriate for this project (USPSTF, 2015). Additionally, there is 

limited evidence evaluating the effect of LCDs among the prediabetic population.  

Study Questions 

1. What is the effect of a six-week medically monitored low carbohydrate nutrition program 

on A1C values among patients with prediabetes? 

2. What is the effect of a six-week medically monitored low carbohydrate nutrition program 

on weight measured in pounds and BMI among patients with prediabetes? 

3. What is the effect of a six-week medically monitored low carbohydrate nutrition program 

on HDL, LDL, triglycerides, and systolic and diastolic  blood pressure values among 

patients with prediabetes? 

TABLE 1. Prediabetes Diagnostic Criteria. 

 Fasting Plasma 
Glucose 

Oral Glucose 
Tolerance Test 

HgA1C 

American Diabetes Association 100 mg/dl to 125 mg/dl 

 

140 mg/dl to 199 mg/dl 

 

5.7% to 
6.4% 

American Association of Clinical 
Endocrinologists 

≥100-125 mg/dL 
 

≥140-199 mg/dL 
 

-- 

Note. Information retrieved from “AACE diabetes resource center,” by American Association of Clinical 
Endocrinologists (AACE), n.d., http://outpatient.aace.com/prediabetes/common-comorbidities-and-complications-
associated-with-prediabetes and “2016 American diabetes association (ADA) diabetes guidelines summary 
recommendations from NDEI,” by the American Diabetes Association (ADA), 2016, 
http://www.ndei.org/uploadedFiles/Common/NDEI/Treatment_Guidelines/ADA%202015%20Summary%20PDF.p
df 
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TABLE 2. Screening and Monitoring Recommendations and Risk Factors for Prediabetes and Diabetes  

 AACE ADA 
Screening Criteria/Risk 
Factors for prediabetes and 
diabetes 

• Age ≥45 years without other risk factors 
• CVD or family history of T2D 
• Overweight or obese 
• Sedentary lifestyle 
• Member of an at-risk racial or ethnic group: 

Asian 
African American 

Hispanic 
Native American  

(Alaska Natives and American Indians) 
Pacific Islander 

 
• High-density lipoprotein cholesterol (HDL-C) <35 mg/dL (0.90 mmol/L) 

and/or a triglyceride level >250 mg/dL (2.82 mmol/L) 
 
• Impaired glucose tolerance (IGT), impaired fasting glucose (IFG), and/or 

metabolic syndrome 
 
• Polycystic ovary syndrome (PCOS), acanthosis nigricans, or nonalcoholic 

fatty liver disease (NAFLD) 
•  
• Hypertension (blood pressure >140/90 mm Hg or on antihypertensive 

therapy) 
 
• History of gestational diabetes or delivery of a baby weighing more than 4 

kg (9 lb) 
 
• Antipsychotic therapy for schizophrenia and/or severe bipolar disease 
• Chronic glucocorticoid exposure 
 
• Sleep disorders in the presence of glucose intolerance (A1C >5.7%, IGT, or 

IFG on previous testing), including obstructive sleep apnea (OSA), chronic 
sleep deprivation, and night-shift occupation 

 

• Testing should be considered in all adults who 
are overweight (BMI ≥25kg/m2) and have 
additional risk factors: 

 
• Physical inactivity 
 
• First-degree relative with diabetes 
 
• High-risk race/ethnicity (African American, 

Latino, Native American, Asian American, 
Pacific Islander) 

  
• Women who delivered a baby weighing > 9lbs 

or diagnosed with Gestational Diabetes during 
pregnancy 

 
• HTN (≥140/90 or current pharmacological 

therapy) 
 
• HDL <35mg/dL and/or Triglyceride level 

>250mg/dL 
 
• Polycystic Ovarian Syndrome 
 
• Other clinical conditions associated with 

insulin resistance (severe obesity, acanthosis 
nigricans 

 
• History of CVD 
 
• Absence of above risk factors: testing should 

begin at age 45 
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TABLE 2 - Continued 

 AACE ADA 
Monitoring • In the event of normal results, repeat testing at least every 3 years. 

 
• Clinicians may consider annual screening for patients with 2 or more risk 

factors 
 

• At least annual monitoring for the 
development of diabetes in those with 
prediabetes is suggested. 

 

 
Note: Information retrieved from “AACE diabetes resource center,” by American Association of Clinical Endocrinologists (AACE), n.d., 
http://outpatient.aace.com/prediabetes/common-comorbidities-and-complications-associated-with-prediabetes and “2016 American diabetes association (ADA) diabetes 
guidelines summary recommendations from NDEI,” by the American Diabetes Association (ADA), 2016, 
http://www.ndei.org/uploadedFiles/Common/NDEI/Treatment_Guidelines/ADA%202015%20Summary%20PDF.pdf
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FRAMEWORK 

Conceptual Framework 

Theories, frameworks, and models are used to deepen the understanding of a concept by 

providing structure among variables, explaining relationships and predicting outcomes, and 

simplifying a phenomenon (Nilsen, 2015). These tools are often used to guide implementation 

science and evidence based practice in order to enhance translation of knowledge into practice, 

understand the influence an implementation has on outcomes, or to evaluate an implementation 

(Nilsen, 2015). Two models guide this DNP project: Pender’s Health Promotion Model (HPM) 

and a pathophysiologic model. The HPM aims to further explain the objective of the intervention 

and is complemented by the scientific underpinning of the pathophysiologic model.  

Health Promotion Model 

Health promotion is a cornerstone to nursing practice from entry level nursing to 

advanced practice nursing. The HPM captures this foundation of nursing practice and aims to 

further the understanding of the elements of health behaviors among individuals in order for 

nursing to counsel and promote a healthy lifestyle (see Figure 1) (Pender, 2011; Polit & Beck, 

2012). The first major component of the HPM recognizes that individual characteristics and 

experiences affect their actions (Gonzalo, 2011; Pender, 2011). These individual characteristics 

and experiences include personal factors such as biological, psychological, and sociocultural as 

well as an individual’s prior related behavior (Pender, 2011; Polit & Beck, 2012).  

Secondly, in order to optimize health promotion, the HPM recognizes the impact of 

sociocultural influence and an individual’s interaction with their environment and encourages 

these behaviors and influences to be addressed as they may hinder desired success (Gonzalo, 
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2011; Pender, 2011; Williams, n.d.). This component of the HPM intends for nursing to focus on 

an individual’s behavior-specific cognitions and affect such as perceived self-efficacy, barriers to 

action, and the benefits to the action in order to guide the patient through the health promotion 

(Gonzalo, 2011; Pender, 2011; Williams, n.d.). The program being evaluated within this DNP 

project incorporates personalized one-on-one weekly visits with a nurse practitioner in order to 

focus on such factors for each individual. Helping to identify strengths and weaknesses with each 

individual patient leads to a customized plan of action enhancing patient health promotion and 

behaviors.  

The last component of the HPM focuses on the behavioral outcome, which consists of the 

commitment to a plan of action and identifying the immediate competing demands and 

preferences the patient has control over (Gonzalo, 2011; Williams, n.d). Outlining strategies to 

reach the goal of the health promoting behavior provides individuals with a sense of control and 

steps toward attaining their goal. The initial phase of the DOH program is broken down into 

weekly segments in order for patients to take one step at a time and feel confident in the 

strategies being used to reach their goal. Strategies are brainstormed with each patient on how to 

manage immediate competing demands that the patient does not have control over such as work 

or family obligations. Additionally, patients are provided with many options within the program 

in order to appease a wide range of preferences and exert a sense of control from the patient. By 

providing patients with individualized plans of action as well as mechanisms and strategies to 

regain a sense of control of their life and health, it is hoped the health promoting behavior 

becomes engrained into their lifestyle and is lifelong.  
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Pathophysiologic Model 

As noted previously, prediabetes and T2DM are largely fueled by an individual’s diet and 

therefore understanding of the pathophysiology and biochemistry of carbohydrate and sugar 

metabolism is a secondary underlying framework of this DNP project. Carbohydrates in their 

simplest form are sugar molecules known as sucrose (starch or table sugar), lactose (milk sugar), 

galactose (from fermented products), and maltose (from starch) (Dashty, 2013; Doig & Huether, 

2014). Carbohydrate digestion begins in the mouth with the secretion of salivary alpha-amylase 

converting carbohydrates into maltose (Dashty, 2013). In the stomach and small intestine, 

pancreatic-amylase is released digesting approximately 60% of starches and brush border 

enzymes, lactose, maltose, and sucrose hydrolyze disaccharides into monosaccharaides in order 

for absorption (Dashty, 2013; Doig & Huether, 2014). Insulin is a hormone secreted by the beta 

cells of the pancreatic islets designed to maintain glucose homeostasis post absorption and 

postprandial conditions (Dube et al., 2013). With increased blood glucose concentrations, hepatic 

glucose production is suppressed and insulin functions to optimize glucose delivery and 

utilization in the peripheral tissues (Rhee & Woo, 2011). In conditions of excess glucose, insulin 

activates enzymes within key pathways to store the energy derived from carbohydrates as fat. In 

individuals developing insulin resistance, either suppression of hepatic glucose production is 

inadequate or a reduced use of glucose by peripheral tissues leads to an increase in circulating 

glucose levels (Rhee & Woo, 2011). Higher levels of insulin are required in an attempt to 

maintain homeostasis ultimately leading to beta cell dysfunction and T2DM. It is known that diet 

composition directly affects insulin sensitivity and beta cell function and that insulin sensitivity 

and beta cell function can be improved by diet induced weight loss (Eikenberg & Davy, 2013). 
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Concepts  

The concepts of prediabetes, insulin resistance, metabolic syndrome, low carbohydrate 

diets and ketosis will be further explored in order to provide a better understanding regarding the 

foundation of this DNP project.  

Prediabetes 

For the purposes of this DNP project, the diagnosis of prediabetes will be defined as an 

individual with an A1C of 5.7% to 6.4%. Patients that have an A1C within this range but are 

considered patients with well-controlled diabetes will not be considered in the population 

studied.  

Insulin Resistance  

Insulin resistance is defined as a suboptimal response to insulin among insulin –sensitive 

tissues and is recognized as an underlying component to the development of prediabetes, T2DM, 

and metabolic syndrome (Brashers, Jones, & Huether, 2014). It does not occur overnight, is often 

silent and while exact mechanisms for insulin resistance are not yet fully understood, it is often 

associated with obesity as this leads to changes in adipokines followed by a cascade of complex 

mechanisms resulting in insulin resistance (Doig & Huether, 2014). When insulin resistance 

occurs the cells of the body do not properly respond to insulin and are unable to absorb glucose 

effectively from the bloodstream (NIDDK, 2014). This results in the cells requiring higher levels 

of insulin in order to facilitate the entrance of glucose into the cells (NIDDK, 2014). Beta cells in 

the pancreas compensate for the increased demand for insulin by producing more but over time 

are unable to keep up and this dysfunction results in increased circulating glucose in the blood 

(NIDDK, 2014). This progressive dysfunction ultimately leads to T2DM development but prior 
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to that progression often results in elevated blood pressure, lower HDL cholesterol, elevated 

triglycerides, and weight gain; hallmark indicators of metabolic syndrome (Volek & Phinney, 

2011).  

More recent evidence suggests differences in the pathophysiological characteristics of 

IFG and IGT, both recognized criteria of insulin resistance and prediabetes, and further studies 

are taking place in order to determine clinical significance and better understand the 

pathophysiology development of prediabetes and T2DM (Rhee & Woo, 2011). Regardless, what 

can be agreed upon is that insulin resistance, prediabetes, and T2DM have a common theme of 

carbohydrate intolerance (Volek & Phinney, 2011). For other intolerances, such as lactose or 

gluten, the preferred treatment is to reduce the amount of the nutrient or remove the nutrient 

from one’s diet in order to ameliorate symptoms (Volek & Phinney, 2011).  

Metabolic Syndrome 

Metabolic syndrome is a term to describe the group of risk factors increasing an 

individual’s risk for heart disease, diabetes, and stroke (American Heart Association (AHA), 

2014; National Heart, Lung, and Blood Institute, 2016). An estimated 33% of adults in the 

United States have metabolic syndrome (Aguilar et al., 2015). Clinical features of metabolic 

syndrome include abdominal obesity, dyslipidemia, elevated blood pressure, and insulin 

resistance (Ngatena & Kapustin, 2011). Specifications for diagnosis are outlined in Table 3.  

Low Carbohydrate Diet and Ketosis 

Prior to the discovery of insulin in the 1920s, a carbohydrate-restricted diet was used to 

control hyperglycemia, as carbohydrates were understood to be the macronutrient contributing to 

elevated glucose levels (Spritzler, 2012; Westman & Vernon, 2008). The introduction of insulin 
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and oral medications resulted in a shift of dietary recommendations to include more 

carbohydrates as the medications are viewed as glucose control agents (Westman & Vernon, 

2008). This shift was further fueled in the 1980s when the U.S. Department of Agriculture 

released the first dietary guidelines recommending a diet low in fat to avoid diabetes and 

cardiovascular disease (Spritzler, 2012). These guidelines were recommended based on theory 

and in the absence of solid evidence but have remained the widely accepted and practiced 

guidelines (Shilhavy, 2015).  

Some of controversy surrounding low carbohydrate diets (LCD) revolves around the lack 

of an agreed upon definition of a low carbohydrate diet. According to Institute of Medicine’s 

Food and Nutrition Board, the recommended minimum daily intake of carbohydrates is 130g but 

based on the Daily Values printed on nutrition labels, an individual consuming a 2,000 calorie 

diet requires 300g of carbohydrates per day (Spritzler, 2012). Based on current literature, a LCD 

is often defined as 50-150g/day, however, in this range, metabolic changes may not be achieved 

(Westman et al., 2007). The metabolic change of ketosis occurs when the body shifts from fat 

storage to fat consumption and can be achieved by a very low carbohydrate diet (VLCD) ranging 

from <20-50g of carbohydrates daily (Westman et al., 2007). For the purposes of this DNP 

project, a VLCD is defined as < 30 carbohydrates a day. It is important to note that following a 

LCD or VLCD does not necessarily mean replacing carbohydrates with increased fats and 

proteins but simply reducing the carbohydrate intake (Westman et al., 2007). This can be 

misconstrued since a reduction in carbohydrate intake will automatically decrease the percentage 

of total carbohydrate macronutrients per day, resulting in an increase in the percentage of fat and 
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protein macronutrients per day while the actual intake of fat and protein macronutrients do not 

change.  

Restriction of carbohydrates resulting in ketosis is a physiologic shift from glucocentric 

to adipocentric metabolism (Westman et al., 2007). This shift allows the body to obtain fuel 

directly from fatty acids or indirectly from ketone bodies made from fat rather than using glucose 

as fuel. With carbohydrate restriction and moderate protein, the ketone beta-hydroxybutyrate (B-

OHB) is produced and provides the body with fuel (Paoli, Rubini, Wolek, & Grimaldi, 2013; 

Volek & Phinney, 2011). A range of 0.5 to 5mM of serum ketones is the body’s normal 

physiological response for maintaining homeostasis in the presence of reduced carbohydrates 

(Volek & Phinney, 2011). Research demonstrates the therapeutic role of diets inducing ketosis 

for weight loss, cardiovascular disease (CVD), T2DM, and epilepsy (Paoli, Rubini, Volek, & 

Grimaldi, 2013). 
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FIGURE 1. Nola Pender’s Health Promotion Model. 
Note. Figure adapted from http://nursingplanet.com/health_promotion_model.html 

TABLE 3. Metabolic Syndrome Diagnostic Criteria 

At least three of the following indicators are required for the diagnosis of metabolic syndrome 

 Men Women 
Waist Circumference ≥ 40 inches ≥ 35 inches 
Fasting Triglycerides ≥ 150 mg/dL ≥ 150 mg/dL 
HDL-C < 40 mg/dL < 50 mg/dL 
Blood Pressure ≥ 130/85 or antihypertensive medication ≥ 130/85 or antihypertensive medication 
Fasting Glucose ≥ 100mg/dL or hyperglycemia medications ≥ 100mg/dL or hyperglycemia medications 

 
Note. Information retrieved from “Metabolic syndrome,” by American Heart Association, 2014, 
https://www.heart.org/HEARTORG/Conditions/More/MetabolicSyndrome/Metabolic-
Syndrome_UCM_002080_SubHomePage.jsp 
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SYNTHESIS OF EVIDENCE 

Literature Search 

To gain a better understanding of prediabetes, the effects of diet, and current 

interventions for prediabetes, several literature searches were conducted using PubMed and 

Cumulative Index of Nursing and Allied Health Literature (CINAHL). Combinations of the 

following key terms were used to identify relevant articles: prediabetes, program, diet, 

carbohydrate restriction, review, analysis, low carbohydrate, prediabetic state, prevention, 

intervention, current treatment, and insulin resistance. In total, the searches yielded 222 articles 

that were considered for review. Duplicates were removed and inclusion criteria included: 

articles published within the last five years (with the exception of one article), human species, 

and English language. Articles were excluded if they did not relate to prediabetes, T2DM, 

obesity, LCD or lifestyle modifications. Ultimately, eleven articles were retained for the purpose 

of this DNP project (see Table 4). 

Synthesis 

Low Carbohydrate Diets in Obesity and T2DM 

While there has been increasing research examining LCDs and VLCKDs in the last 

decade, much of it has been examined in the context of obesity and/or T2DM and with less 

attention in relation to prediabetes. The majority of this research has consistently found favorable 

results for LCDs/Ketogenic diets as treatment interventions among participants with T2DM 

and/or obesity (Ajala, English, & Pinkney, 2013; Bueno et al., 2013; Hu & Bazzano, 2014; Hu et 

al., 2012; Saslow et al., 2014; Unwin & Unwin, 2014). Findings among intervention groups most 

often included weight loss, reductions in HgA1cs, improved lipid panels, improved blood 
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pressures and improved waist circumferences that were equal to or better than control groups of 

low fat diets or moderate carbohydrate diets. Evidence highlighted among the systematic reviews 

and meta-analyses is strengthened by the large number of participants examined among studies 

(1,415, 2,788, 3,073) and the length of study interventions (> 3 months, > 6 months, >12 

months). Three studies, one a systematic review, included prediabetic patients in their research 

with results echoing the positive outcomes revealed in the evidence for LCDs among obese and 

T2DM patients (Saslow et al., 2014; Shellenberg et al., 2013; Unwin & Unwin, 2014).  

Diabetic Prevention Programs 

Recognizing the importance and need for prevention programs, some researchers 

examined the effects of programs tailored to prevent T2DM (Diabetes Prevention Program 

Research Group, 2009; Dunkley et al., 2014; Marreno et al., 2016). Collectively, programs aimed 

at preventing the development of T2DM have better outcomes than individuals not enrolled in 

programs. The Diabetes Prevention Program Research Group (DPPRG) (2009) continued to 

follow participants from the original Diabetes Prevention Program concluding after 10 years, the 

incidence of T2DM remained lowest in those participating in the lifestyle intervention group 

(Diabetes Prevention Program) when compared to the Metformin and placebo groups. More 

specifically, the onset of T2DM was delayed by 4 years among those participating in the lifestyle 

intervention program and 2 years for those in the Metformin group (DPPRG, 2009). With 

recommendations for referral to intensive diet and physical activity behavioral counseling 

programs adhering to the DPP guidelines by the ADA for patients with prediabetes, researchers 

Marreno et al. (2016) chose to compare the well known Weight Watchers program to a DPP. 
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This study revealed positive results after one year for the well-known program ultimately 

strengthening the argument for referrals to prevention programs among patients with prediabetes.  

Limitations and Gaps 

The literature search conducted reveals a deficit of research examining the use of LCDs 

or ketogenic diets as an intervention in patients with prediabetes. Further, a limitation of those 

studies that did include prediabetics included only those with a HgA1c of 6% or greater when the 

range for diagnosis is 5.7% - 6.4%. Despite favorable results, controversy still exists regarding 

LCDs and it has been recommended that further and larger studies need to take place in order for 

recommendations to change. However, funding for such large studies may be limited due to the 

absence of recommendation by expert panels. In addition, another limitation of current research 

is the lack of an agreed upon definition of LCD and which is best to undertake.  

Implications for Research 

Despite mixed opinions recognizing prediabetes as a disease process, it is established that 

prediabetes is a precursor to developing T2DM. With this knowledge, interventions should be 

taking place in patients with prediabetes in order to reduce the inevitable increasing burden of 

T2DM for both the health of individual patients as well as the fiscal health of our country. 

Evidence demonstrates that prevention programs can be valuable in preventing the development 

of T2DM, need to be feasible, and applicable to the general population. Evidence has also 

demonstrated that LCDs have led to favorable results among obese and or/T2DM populations. 

Combining these conclusions provides support to further examine and evaluate a medically 

monitored prevention program, such as the DOH, among patients with prediabetes. 
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TABLE 4. Evidence Table. 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Schellenberg 
et al., 2013 

To assess the effects of 
comprehensive lifestyle 
interventions in the 
prevention of diabetes in 
adults who have been 
identified as having 
increased risk for T2DM 
(metabolic syndrome or 
prediabetes) and the 
prevention of diabetic 
complications in adults 
diagnosed with T2DM 

Systematic 
Review 

Sample:  
20 studies met 
criteria from 
1289 citations 
 
11 studies 
addressed pts 
at risk for 
T2DM and 9 
addressed 
those already 
diagnosed 
with T2DM 
 

Literature search using 
MEDLINE, Cochrane 
Central Register of 
Controlled Trials, CINAHL, 
EMBASE, and SCOPUS 
from 1980-March 2010 
 
Used evidence tables to for 
analysis and synthesis 
 
Metanalysises using 
DerSimonian-Laird random 
effects model 

High Risk of T2DM Development: 
 
Insufficient evidence re: efficacy on CVD 
 
Positive results for secondary outcomes: body composition, metabolic 
variables, physical activity, and dietary intake but not always statistically 
significant 
 
Favorable results for intervention groups on development of T2DM after 6-20 
years 
 
Comprehensive lifestyle interventions including exercise, dietary changes and 
at least one other component are effective in decreasing the development of 
T2DM beyond intervention phase 
 
T2DM patients- evidence is unclear 
 

Saslow et al., 
2014 

To compare the health 
impact of two different 
diets in T2DM and 
prediabetes (A1c>6%) 
over three months.  
Compared medium 
carbohydrate, low fat, 
calorie restricted ADA 
recommended to VLC, 
high fat, non calorie 
restricted to induce 
ketosis 

RCT Sample:  
Age 18 and 
older with dx 
of T2DM or 
prediabetes 
with HgA1C > 
6%, and BMI 
25 or above 
17 participants 
in ADA diet 
group and 16 
in intervention 
group 
 
Setting: 
UCSF Osher 
Center in San 
Francisco, CA 
 

Measures: HbA1c, LDL, 
HDL, triglycerides, fasting 
glucose and insulin, C 
reactive protein; weight; BP, 
food diary; psychological 
measure using Diabetes 
Distress Scale, Depression 
Scale, Dutch Eating 
Behavior Scale, Body 
Responsiveness 
Questionnaire, and Three 
Factor Eating Questionnaire 
 
SPSS was used for 
statistical analysis 

HbA1C mean did not change in MCCR group but decreased by -0.06% in 
LCK group 
 
No one in MCCR group achieved normal HbA1c less than 5.7% but 13% or 
two participants did in the LCK group 
 
All in LCK group dropped HgA1C where only 72% in MCCR group improved  
 
7 in LCK discontinued one or more diabetic medications whereas only 2 in 
MCCR group 
 
Both groups has sig weight loss with LCK being larger loss  
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Bueno et al., 
2013 

Evaluate RCTs to 
determine whether 
overweight and obese 
individuals assigned to a 
VLCKD achieve greater 
weight loss and manage 
cardiovascular risk 
factors more effectively 
than those assigned to a 
LFD over the longterm 
(defined as 12 months or 
more post-intervention) 

Meta 
Analysis 

Sample:  
13 studies 
totaling 1415 
individuals  
 
Setting:  

Literature search of 
MEDLINE, CENTRAL, 
ScienceDirect, Scopus, 
LILACS, SciELO, and 
ClinicalTrials.gov 
 
Inclusion criteria: RCTs, 18 
years and older assigned to 
LFT or VLCKD; f/u of 12 
months or more, BMI >27.5 
 
Absolute changes for each 
outcome were analyzed 
 
 

Body Weight:  
All 13 studies assessed weight. VLCKD groups had significantly greater 
weight loss compared to those in LFD 
 
TAG: 12 studies assessed TAG. VLCKD showed significantly greater 
reduction in TAG than LFD groups  
 
HDL: 12 studies assessed HDL; VLCKD achieved significantly greater 
increase in their HDL compared to LFD groups 
 
LDL: 12 studies assessed LDL. VLCKD achieved significantly greater 
increase in their LDL compared to LFD groups 
 
Systolic and Diastolic BP: 11 studies assessed BP. No difference in SPB 
between groups. VLCKD had significantly great reduction in DBP than LFD 
groups.  
 
No sensitivity, subgroup, meta-regression was performed for FBG, Insulin, 
HbA1C, and C reactive protein since less than 10 studies examined these 
markers.  
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Hu et al., 
2012 

Aim to estimate the long 
term (6 or more months) 
effect of low 
carbohydrate diets 
compared with those of 
low fat diets on body 
weight, waist 
circumference, and 
metabolic risk factors. 

Meta 
Analysis 

Sample:  
23 RCTs were 
included with 
a total of 
2,788 
individuals 
 
Inclusion data:  
RCTS, 
Participants 
had to be 
randomized to 
controlled 
trials 
conducted in 
adults 
comparing 
LCD to LFD, 
intervention 
duration of 6 
months or 
more, reported 
metabolic risk 
factors as 
outcomes 
 
Setting: 
 

Literature search conducted 
using MEDLINE, 
EMBASE, Web of Science, 
and Cochrane Database of 
Systemic Reviews  
 
Mean net changes were 
calculated using 
DerSimonian and Laird 
random-effects models.  

Both diets were equally effective at reducing body weight and waist 
circumference 
 
Both diets reduced BP, total to HDL cholesterol ratios, total cholesterol, LDL 
cholesterol, triglycerides, blood glucose, and serum insulin levels and raised 
HDL. 
 
LCD > LFD with re to HDL and triglyceride improvements but less reduction 
total and less LDL when compared to LFD 
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Dunkley et 
al., 2014 

Examine the 
effectiveness of 
translational 
interventions for 
prevention of T2DM in 
high-risk populations.  
Primary Aim: examine 
effectiveness of 
pragmatic interventions 
on weight loss and 
conduct a meta-
regression to examine 
whether closer 
adherence to guidelines 
recommendations for 
diabetes prevention 
improves the 
effectiveness of real-
world interventions.  

Systematic 
Review and 
Meta 
Analysis 

Sample: 
22 studies; 
5,500 
participants  
 
Participants 
had to be 18 
years of age or 
older, 
identified as 
being at high 
risk for T2DM 
development, 
minimum f/u 
of 52 weeks, 
and an 
outcome r/t 
diabetes risk 
 
Setting: 11 
studies were 
conducted in 
US, 2 in 
Australia, 11 
in Europe and 
1 in Japan.  
 

Literature search conducted 
using Embase, MEDLINE, 
and Cochrane Library 
 
Data extracted by one 
researcher and a second 
checked for consistency.  
 
Quality of studies was 
assessed using NICE quality 
appraisal checklist for 
quantitative interventions. 
 
Interventions were coded 
based on the 
recommendations for 
lifestyle interventions for 
the prevention of diabetes 
provided by IMAGE and 
NICE.  

Lifestyle interventions resulted in mean weight loss of 2.32kg at 12 months 
and the greater the adherence to guidelines was associated with greater weight 
loss 
 
Significant reductions in other DM and CVD markers as well 
 
Data on changes in the key lifestyle behavior targets (physical activity and 
diet) were poorly reported 
 
Diabetes prevention programs need to continue to be implemented.  
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Unwin & 
Unwin, 2014 

Trial a low carbohydrate 
weight loss diet in a 
general practice for 
patients with elevated 
HgA1c (> 6%) 

 Sample:  
18 patients 
 
Setting: 
UK 

Recruited over a few 
months to patients with 
elevated HbA1C during 
routine office visits. 
Baseline measurements 
collected: weight, waist, BP, 
cholesterol, liver function, 
thyroid and renal function 
 
Given option to attend 
monthly one on one or 
group sessions.  
 
Outcome measures were 
gathered at visits/meetings 
 

All participants had substantial weight loss; mean wt loss 8.6kg 
 
Mean waist circumference improved from 120.2cm to 105.6cm 
 
Blood glucose improved significantly with only 2 participants remaining in 
abnormal range 
 
SBP and DBP improved as well as total cholesterol and GGT  
 
7 patients came off medications 
 
Symptoms of acid reflux improved 

Ajala, 
English, & 
Pinkney, 
(2013) 

To assess the effect of 
various diets on 
glycemic control, lipids, 
and weight loss in order 
to guide providers on the 
most suitable dietary 
intervention to induce 
weight loss and improve 
glycemic and lipid 
control 

Systematic 
Review and 
Meta-
Analysis  

Sample: 
20 studies of 
3460 patients 
with final 
analysis of 
3073 patients 
(16 studies) 

Literature search conducted 
in PubMed, Embase, and 
Google Scholar for RCTS, 
systematic reviews and 
meta-analyses 
 
Inclusion data: >18 years of 
age with intervention lasting 
>6 months comparing low 
and high carbohydrate, high 
protein, vegetarian and 
vegan diets with any control 
diet in people with T2DM 
 
Outcome measures: HgA1c, 
differences in weight loss, 
and lipid panels 
 
Meta-analysis undertaken 
for each dietary intervention 
subgroup when appropriate 
 

8 studies compared LCD with various control diets; significant decrease in % 
of A1c in LCD groups (p=0.04) 
 
3 studies compared low GI with control diets; 14% decrease in A1c among low 
GI diets (p=0.008) 
 
3 studies compared Mediterranean diet to control diets 
 
Significant decreases in intervention diets compared to control diets in A1c 
 
Significant improvements in lipid panels: 4-10% increase HDL (4% Med, 5% 
Low GI, 10% LCD) 
 
1-4% reduction in LDL (1% LCD, 3% Low GI, $% Med) 
 
9% reduction in trigylcerides 
 
LCD superior weight loss 
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

(Feinman, et 
al., 2015) 

Review the literature re: 
carbohydrate restriction 
as first line approach in 
diabetes management 

Critical 
Review 

  12 Evidence Points: 
 
1. Hyperglycemia is the most salient characteristic of DM. Carbohydrate 

restriction has the greatest effect on decreasing glucose levels 
2. During the epidemics of obesity and T2DM, caloric increases have been 

r/t increase carbohydrates in die 
3. Benefits of carbohydrate restriction do not require weight loss 
4. Despite weight loss not being required to see benefit from LCD, LCD 

results in best weight loss compared to other diet interventions 
5. Adherence to LCD in T2DM patients is at least as good adherence than 

other diets and is frequently significantly better 
6. Replacement of carbohydrate with protein is generally beneficial 
7. Dietary total and saturated fat do not correlate with risk for cardiovascular 

disease 
8. Plasma saturated fatty acids are controlled by dietary carbohydrate more 

than dietary lipids 
9. The best predictor of microvascular and macrobascular complications in 

patients with T2DM is glycemic control/HgA1c 
10. Dietary carbohydrate restriction is the most effective method of reducing 

serum Tg and increasing high density lipoprotein 
11. Pts with T2DM on LCD reduce and frequently eliminate medications. Pts 

with type 1 require lower insulin.  
12. Glucose lowering from LCD has no side effects comparable to the effects 

of pharmacological treatment 
(Hu & 
Bazzano, 
2014) 

Examine the effects of 
LCDs as compared to 
isocaloric low fat diet for 
weight loss on 
cardiovascular effects 

Systematic 
Review 

 Literature search using 
MEDLINE 
 
Inclusion criteria: RCTs in 
adults comparing LCD to 
LFD over an intervention 
duration of at least 6 months 
and reported cardiovascular 
risk factors as outcomes 

LCDs reduce body weight as well as LFDs with LCDs having added benefit of 
reducing central obesity- as much as 30% more than LFD 
 
LCDs reduce glucose, insulin 
 
Most RCTs show an increase in HDL, decrease total and LDL cholesterol 
Show increased reduction of triglycerides compared to LFDs 
Similarly reduce SBP and DBP 
 
Small clinical trials have shown LCD to improve carotid endothelial function, 
inflammatory cytokines, C reactive protein, homocysteine, and adipocytokines 
 
LCDs improve markers in T2DM patients and mixed data re: children with 
epilepsy 
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Diabetes 
Prevention 
Program 
Research 
Group, 2009 

Long term f/u of the 
DPP to investigate 
whether the delay in 
development of diabetes 
seen during the DPP can 
be sustained and to 
assess long term effects 
of the interventions 

 Sample:  
From original 
DPP study 
3234 
participants 
were enrolled 
where lifestyle 
intervention 
was found to 
reduce 
incidence of 
DM by 58% 
and metformin 
by 31% 
compared to 
placebo.  
 
2766 (88%) 
had enrolled 
for this 
analysis 
 

All groups – lifestyle 
intervention, metformin, 
placebeo were offered 
lifestyle intervention 
classes/education after 
realizing this was reducing 
DM by greater percentage 
 
Primary outcome was 
development of diabetes 
according to ADA criteria 

After 10 years of DPP randomization the incidence of DM remained lowest in 
the lifestyle and metformin groups despite change in treatments after 3.2 years 
 
Onset of DM was delayed about 4 years by lifestyle intervention and 2 years 
by metformin intervention compared to placebo 
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TABLE 4 - Continued 

Reference Research 
Question/Purpose 

Study 
Design 

Sample/ 
Setting 

Data Collection and 
Analysis 

Findings 

Marreno et 
al., 2016 

To determine if a widely 
available weight 
management program 
(WW) could achieve 
sufficient weight loss in 
persons with prediabetes 
compared with a 
Diabetes Prevention 
Program (DPP) based 
individual counseling 
program supported by 
National Diabetes 
Education Program 
materials 

RCT Sample: 
Prediabetics 
with A1c 5.7-
6.4% 
 
Setting:  
8 community 
centers 
including 
recreation 
centers, 
churches, and 
community 
clubhouses 
 
Start of 
program: 112 
intervention 
group and 113 
control group 

Screened potential 
participants in community 
settings. 
 
Eligibility criteria: 18 years 
of age or older, BMI 24 or 
greater, have prediabetes, 
complete ADA diabetes risk 
test and have 5 or greater 
 
Primary outcome measures: 
weight and glucose control 
as measured by HgA1c after 
6 and 12 months 
 
Secondary outcomes: lipid 
panels, BP 
 
Participants were randomly 
assigned to either 
intervention group (WW) or 
control group (standard 
DPP) 
 

Intervention group lost significantly more weight than controls at both 6 and 
12 months (p<0.001) 
 
Intervention > Control in A1c, increases in HDL 
 
Average “dose” in WW intervention was 21.6 visits per the year 
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METHODS 

Project Design 

This DNP project design was a retrospective chart review examining pre-recorded de-

identified patient data from patient charts being cared for at the DOH. Selection of this design 

method was appropriate as retrospective chart reviews allow for comparison of data or variables 

of interest in order to answer a research question (Vassar & Holzmann, 2013). The comparison 

of pre program data and six-week post program data allowed for evaluation of the effect the low 

carbohydrate diet had on the specified variables being measured.  

Population and Setting 

The population cared for at the DOH includes male and female patients ranging in age 

from 8-99 referred by a medical practitioner. Referral must include a medical diagnosis in 

addition to obesity if applicable. An estimated 31% of the patients seen are male and 69% 

female. The most common presenting patient diagnoses at the DOH can be viewed in Figure 2. 

The majority of patients identify as Hispanic or Caucasian ethnicity. Of the patients seen at the 

DOH, 24% have Medicare and 16% have Medicaid as their primary insurance (CureMD, 2016). 

The remaining 60% consists of a mix of private insurance companies with the majority being 

comprised of United Health Care (23%) and Blue Cross Blue Shield of Arizona (14.5%) (see 

Figure 3) (CureMD, 2016).  

Upon their initial visit to the program, patients provide blood work results from within 

the last three months or have blood drawn in the clinic to measure lipids and A1C. Lab values 

are accepted if drawn and resulted within the last three months as this is the time frame for which 

the A1C measures. EKGs and metabolic rate testing is performed and waist, belly, and hip 
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circumference are measured and recorded as well and height, weight, and vital signs. Based on 

age, height, and weight, patients are assigned a diet meal plan and specified protein ounces for 

lunch and dinner servings. The meal plans are low in carbohydrates, only coming from berries 

and non-starchy vegetables, and are comprised of moderate protein and fat allowing for the body 

to enter a nutritional ketosis.  

Each patient meets one on one with a nurse practitioner for an examination, 

individualized discussion of medications and possible changes, nutritional counseling, and an 

explanation of the program. Patients schedule weekly appointments for six weeks and meet with 

a nurse practitioner for continued one on one support, individualized medical management, 

nutrition counseling, behavior modification, and education. Each week a new menu with 

customized protein allowance is provided to the patient as well as educational handouts on 

cholesterol, nutrition, and diet and exercise. It should be noted that while exercise is discussed 

with patients, it is not required or prescribed by the program.  

After the first six-weeks of the program, at the patient’s seventh visit, a lipid panel and 

A1C are drawn, waist, belly, and hip circumference are re-measured, an EKG is performed, and 

if originally abnormal at the start of the program, metabolic rate testing is repeated. Results are 

reviewed with the patient and a letter is sent to the patient’s referring practitioner communicating 

their results and any medication changes. Patients are encouraged to continue the program with 

biweekly visits for continued support and accountability and are scheduled out further as the 

patient feels comfortable. A flow sheet of the first six weeks of the program can be seen in 

Figure 1.  
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Participants  

Inclusion criteria for the sample of patient data includes age 18 and older, diagnosis of 

prediabetes as defined by an A1C of 5.7%- 6.4%, and completion of the first 6 weeks of the 

nutritional program. The time period data were extracted was from July 2013 – April 2016. Data 

extracted for use and analysis ceased April 2016 in an effort to reduce any conflict of interest, as 

this is when the PI began working at the DOH. Exclusion criteria included patients 17 and 

younger, no diagnosis of prediabetes, and/or not completing the first six weeks of the nutritional 

program, previous diagnosis of T2DM with a controlled A1C falling within the prediabetic 

range. Target sample is 800 de-identified patient data sets.  

Methods of Evaluation 

Tools 

Data were compiled using a data abstraction form (see Appendix A). Use of this tool 

provides a systematic process and organization of data while helping to ensure consistency and 

reduce error during data collection (Vassar & Holzmann, 2013). Data were organized in 

Microsoft Excel and exported to SPSS for statistical analysis.  

Process 

An employee in the clinic, recognized as the research fellow, was responsible for data 

collection with oversight from the principal investigator. In order to maintain validity of the data, 

the employee was provided with a procedure manual and instructed on the variables to be 

extracted, the process in which to extract data, and how to properly use the data abstraction form. 

Sample data extraction took place with the principal investigator and employee to verify 

understanding of process and clarify any questions or concerns. Additionally, the employee was 
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blinded to the purpose and study questions of this project as this is recommended to further 

enhance validity and reduce bias (Vassar & Holzmann, 2013).  

Data were extracted from patient charts that met inclusion criteria. Specific variables and 

coding procedures can be reviewed in the procedure manual (see Appendix A). 

Analysis 

The types of data collected were descriptive and includes nominal, interval, and ratio 

level data. SPSS was used for statistical analysis. Analysis includes using a paired t-test to 

compare the means between the pre and post six-week program results.  

Ethical Considerations 

Three ethical considerations relevant to the ethics of research involving human subjects 

include respect for persons, beneficence, and justice. These concepts are crucial within research 

to ensure participants are participating in an ethical and safe study and treated with equality.  

Respect for Persons 

Respect for persons refers to maximizing autonomy and protecting those with diminished 

autonomy (U.S. Department of Health & Human Services, 1979). The design of this DNP project 

recognizes the importance of patient privacy and will be utilizing de-identified data protecting 

patient privacy. Respect for patient autonomy is exercised in using de-identified data extracted 

from a sample of patients choosing to participate in the DOH program. Patients are choosing to 

participate in the DOH program and are therefore maximizing personal autonomy.  

Beneficence 

In terms of ethics, beneficence refers to the researchers responsibility to do no harm, 

maximize benefits, and minimize harm (USDHHS, 1979). This responsibility entails an 
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obligation to consider the benefits and risk to participants that may occur during the research. 

With regard to this DNP project, participants are not directly involved in the research, as they 

have already voluntarily participated in the existing program. The research will consist of a 

retrospective chart review examining de-identified data. The results of the study will be 

disseminated ultimately maximizing the benefits of the program to a larger population. 

Beneficence is taken into account throughout the program, as patients are required to attend 

weekly appointments with the nurse practitioners in order to individually medically manage each 

individual and protect from harm. Additionally, the booklet patients receive states that if the 

reader of the booklet is not a patient being seen at the DOH, they may not read further as this is 

an individualized program requiring medical monitoring by DOH staff.  

Justice 

The concept of justice emphasizes the importance of an equality and fairness (Polit & 

Beck, 2012; USDHHS, 1979). It is the researchers’ responsibility to ensure the selection of 

participants are targeted because of direct relation to the study and not out of convenience or 

compromised situation (USDHHS, 1979). The intended population to be studied within this DNP 

project is patients with prediabetes. The de-identified data will be directly related to the study 

since A1C values will be used to classify patients as prediabetic.  

Prior to this DNP project taking place, the study will be submitted to the Institutional 

Review Board (IRB) for approval though the College of Nursing and University of Arizona. The 

role of the IRB is to ensure subject safety and privacy and minimize any risks of the intended 

research. Additionally, a letter of support from the DOH will be provided as this project has been 
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discussed with Dr. Dietmar Gann, the owner of the DOH. Dr. Dietmar Gann will also be 

partaking in this DNP project as an expert in the field. 

Referral	
	

Must	indicate	
one	or	more	of	
the	following:		

	
HTN	
DM		

Prediabetes		
HLD	
	GERD	

	Sleep	Apnea		
Metabolic	
Syndrome		

IFG	

Ini+al	Visit	
	

•  Labs	drawn	(Lipids,	A1C)	
•  EKG	
•  Metabolic	Rate	TesKng	
•  Height/Weight/Vitals	
•  Waist,	Belly,	Hip	

Measurements	
•  One	on	One	visit	with	NP	

including	H&P,	nutriKonal	
and	behavior	modificaKon	
counseling	

	
	

	
	
	

7th	Visit	
	

•  Labs	drawn	
(Lipids,	A1C)	

•  EKG	
•  Metabolic	Rate	

TesKng	
•  Height/Weight/

Vitals	
•  Waist,	Belly,	Hip	

Measurements	
•  LeTer	sent	to	

referring	
pracKKoner	

	
	

z	

Weekly	Clinic	Visits	with	NP		
•  Individualized	medical	management	

•  One	on	one	support	
•  	NutriKonal	Counseling	

•  	Behavioral	ModificaKon	Counseling		
•  EducaKonal	Handouts	and	Menus	Provided.		

ConKnue	
program	with	
biweekly	visits	

 
FIGURE 2. Flow Chart of Diet of Hope Six-Week Program. 
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FIGURE 3. Diet of Hope Most Common Diseases.  
Note: Others may include Overweight, BMI, RA, OA, Migraines, Fibromyalgia, Sleep Apnea. Specific BMI 
calculated and diagnosed at each patient visit. Data abstracted from CureMD Electronic Health Record. 
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24%	

16%	60%	

Primary	Insurance	Among	Pa1ents	at	The	
Diet	of	Hope	

Medicare	

Medicaid	

Private	Insurance	

 
FIGURE 4. Primary Insurance Among Patients at The Diet of Hope. 
Note. Data abstracted from CureMD Electronic Health Record. 

RESULTS AND DISCUSSION 

Data Analysis and Outcomes 

Data were analyzed using IBM SPSS Statistics software for Mac, version 24.0. 

Differences between means were compared using paired t-tests. Mean changes are presented 

with 95% confidence intervals (CIs) and significance levels of 0.05.  

Between July 2013 and April 2016, a total of 1,169 patient data sets met inclusion criteria 

and were collected for analysis. The patient population consisted of 333 (28%) men and 836 

(72%) females. Ages ranged from 18 to 89 with a mean age of 59. Descriptive statistics of 

patients’ pre and post values of weight in pounds, BMI, A1C, systolic and diastolic pressures, 

and total cholesterol, HDL, LDL, and triglycerides are shown in Table 5. Paired samples t-tests 
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were conducted to compare pre six-week nutritional intervention values and post six-week 

nutritional intervention values for each variable. 

A1C Values 

The first aim of this study was to determine the effect of a six-week low carbohydrate 

diet among patients with prediabetes on A1C values. A significant difference in means was 

found when comparing pre A1C values (M= 5.93, SD= 0.20) and post A1C values (M= 5.57, 

SD= 0.25); (t (1142) = 49.3, p = 0.00) (see Table 6). The decrease in A1C values supports the 

effectiveness of the first six weeks of a low carbohydrate nutrition program in decreasing A1C 

values among patients with prediabetes.  

Weight and BMI 

The second aim of this study was to determine the effect of a six-week low carbohydrate 

diet among patients with prediabetes on weight and BMI. There was a significant difference in 

the means for pre intervention weight (M= 227.0, SD= 52.0) and post intervention weight (M = 

209.5, SD = 48.0); (t (1168) = 79.3, p = 0.00). Similar results were reflected in pre BMI (M = 

36.8, SD = 7.0) and post BMI (M = 34.0, SD = 6.6); (t (1168) = 77.8, p = 0.00). These results can 

be viewed in Table 6 and demonstrate the positive effect of the nutritional intervention with 

weight loss and BMI over the first six-week period.  

Cardiovascular Markers 

The third aim of this study was to determine the effect of a low carbohydrate diet on 

cardiovascular markers among patients with prediabetes results are outlined in Table 6. In 

comparing pre and post systolic and diastolic blood pressures, statistical significance was found: 

pre systolic values (M = 125.9, SD = 10.8), post systolic values (M = 120.2, SD = 9.0); (t (1168) 
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= 17.5, p = 0.00) and pre diastolic values (M = 77.1, SD = 7.4), post diastolic values (M = 73.3, 

SD = 6.5); (t (1168) = 15.9, p = 0.00). These results demonstrate an improvement or lowering of 

systolic and diastolic blood pressures after the first six weeks of the nutritional intervention. 

Statistical significance was also found for pre and post means of total cholesterol (M = 17.6, SD 

= 29.7) (t (1160) = 20.2, p = 0.00), pre and post LDL (M = 8.7, SD = 28.1) (t (1069) = 10.2, p = 

0.00), pre and post HDL (M = 2.2, SD = 9.8) (t (1154) = 7.7, p = 0.00), and pre and post 

triglycerides (M = 35,4, SD = 90.4) (t (1136) = 13.2, p = 0.00). The total cholesterol, LDL, and 

triglyceride results indicate an improvement in lipid panels after the first six weeks of the 

nutritional intervention. While significant, the mean HDL pre and post values decreased (M = 

50.5, SD = 13.9; M = 48. 2, SD = 13.6) respectively. 

Relationship to Framework 

The results of the study are directly related to the underlying framework of the HPM 

focusing on helping individuals develop the resources needed to maintain and heighten their 

personal health and well-being (Polit & Beck, 2012). The intervention included weekly clinic 

visits with a nurse practitioner in order to address individual behaviors and social and 

environmental influences as well as develop a plan of action in order to attain their health goals. 

Without the weekly clinic visits, it is unclear as to whether individuals would attain the same 

results as the support to develop and utilize personal resources would be absent.  

The results of this study echo similar findings among studies that examined the 

effectiveness of T2DM prevention programs (DPPRG, 2009; Dunkley et al., 2014; Marreno et 

al., 2016). This growing body of evidence demonstrates the importance of guided programs in 

order to prevent and reduce the prevalence of T2DM. Additionally, the results of this study 
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reflect similar results of those studies examining LCD as treatment for T2DM and obesity with 

three studies including patients with prediabetes (Ajala, English, & Pinkney, 2013; Bueno et al., 

2013; Hu & Bazzano, 2014; Hu et al., 2012; Saslow et al., 2014; Unwin & Unwin, 2014). The 

difference of the population in this study as compared to the three studies that included 

prediabetics is the range of the A1C values included. This included patients with A1C values 

ranging from 5.7 to 6.4 as the ADA (2016) indicates this range as diagnosis criteria for 

prediabetes.  

Impact of Results 

Despite an estimated 86 million Americans having prediabetes, there are no specific or 

clear nutritional recommendations for patients with prediabetes. The results of this study 

demonstrate the effectiveness six weeks of a low carbohydrate diet had on A1C values, weight 

and BMI, and cardiovascular markers among patients with prediabetes. These six-week results 

reveal the possibility of reversing the progression towards T2DM long term. These findings 

could ultimately lead to a substantial reduction in the epidemic of T2DM and obesity through the 

recommendation of low carbohydrate diets as part of a lifestyle change.  

Locally, the findings support the work the DOH clinic is doing. If these findings are 

shared with other practitioners in the community, these practitioners would have an additional 

resource to refer their patients to. One objective of Healthy People 2020 is to reduce the burden 

of T2DM by encouraging prevention programs at the public health level (Office of Disease 

Prevention and Health Promotion, 2016). With an estimated 300,000 Arizonan adults being 

diagnosed with prediabetes in 2010, preventative measures are indicated. The results of this 

study demonstrate the positive potential the low carbohydrate diet can have on patients with 
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prediabetes. These results align with the goals of Health People 2020 by preventing the 

progression to T2DM and ultimately reducing the burden of T2DM. Additionally, the program is 

available to all local patients with the majority being covered by insurance removing any barriers 

of accessibility.  

Strengths and Limitations 

Strengths of the study include being the first known study looking specifically at 

prediabetics with A1C values 5.7-6.4 and a low carbohydrate diet with a large sample size (N = 

1169). Larger sample sizes tend to be more representative of the population that it is likely to be 

(Polit & Beck, 2012). Additionally, the population of the study reflects the population cared for 

at the clinic, approximately 30% male and 70% female and included a range of 18-89 in age.  

Another strength of the study is the program design of weekly clinic visits with a nurse 

practitioner. These weekly visits function to allow the nurse practitioner to medically manage 

each individual patient as well as provide support and encouragement. Including weekly visits 

may have increased adherence to the low carbohydrate diet versus allowing patients to manage 

on their own for six weeks. Lastly, in order to reduce bias, the data collected ceased April 2016, 

as this is when the PI began working as a nurse practitioner at the clinic.  

The present study also has some limitations with the first being related to the timeframe 

examined. The intervention assessed was limited to a six-week period where pre and post lab 

results were examined. This limits the assessment of the intervention long term and it would be 

beneficial to reassess labs at three months, six months, and one-year intervals. Secondly, while 

the weekly clinic visits may increase adherence to the intervention, the intervention is still reliant 

on self-report and the patient is responsible for following the low carbohydrate diet by 
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themselves. Despite the advantages self-report data can have, concerns can arise related to the 

validity and accuracy of self-reporting (Polit & Beck, 2012).  

Another limitation to the study is that lab draws performed outside of the clinic may have 

been fasting whereas labs drawn in the clinic are not required to be fasting. Additionally, it has 

been found that laboratories outside the clinic do not always report the same values despite the 

same test being ordered. Further, some cholesterol lab values appear to have been unable to be 

calculated. These lab limitations could account for the differences in N among some of the data 

sets. 

Lastly, it is unknown how many patients started the program on antihypertensive 

medications or cholesterol medications that were either reduced or discontinued by the end of the 

six weeks. If known, the results of the study could be interpreted as more clinically significant 

since the changes in variables are with reduced or discontinued medications.  

Dissemination and Future Implications for Practice and Research 

Plans for dissemination include local conferences and poster sessions in order to provide 

local practitioners with results of the study. The current structure of our healthcare system makes 

it difficult for practitioners to extensively counsel patients on lifestyle and dietary changes during 

standard follow up appointments. By disseminating the study results through local conferences 

and poster sessions, local practitioners can be made aware of the positive effects a low 

carbohydrate diet can have on patients’ health. Additionally, if unable to integrate these findings 

into practice and encourage their patients to follow a low carbohydrate diet themselves, they can 

be made aware of an additional resource to refer their patients to. Referring patients would not 
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take away from standard follow up visits but rather create a partnership between providers and 

patients in order to help each patient attain their health goals.  

Future practice and research includes expanding the prevention program and tracking 

patient data long term. Expansion of the program could take place through establishing other 

clinic locations around the state as well as through the development of a telemedicine program. 

These two strategies would enable thousands more patients with prediabetes to be reached 

ultimately improving the health of an entire population. Tracking patient data long term will 

allow for the analysis of the nutritional intervention at various intervals. Initial intervals to be 

tracked should include three months, six months, one year, and annually. Additional variables to 

be evaluated could include qualitative data from individual patients as well as retention rate.  

Ultimately, in order to halt the current epidemic of obesity and T2DM, patients with 

prediabetes need to be identified and targeted with successful prevention strategies. Current 

recommendations for patients with prediabetes encourage lifestyle changes with no specific 

dietary recommendations. This study has taken a step forward by demonstrating the effectiveness 

of a low carbohydrate diet on A1C values, weight, BMI, and cardiovascular markers among 

patients with prediabetes. 
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TABLE 5. Descriptive Statistics of Pre- and Post-Variables. 

 

 N Minimum Maximum Mean Median Mode Range Standard Deviation 

Male 333 n/a n/a n/a    n/a 
Female 836 n/a n/a n/a    n/a 

Age 1169 18 89 59.03 61.00 66 71 12.14 
Pre Weight (Pounds) 1169 121.8 553.00 227.03 220.10 225.00 431.20 52.08 
Post Weight (Pounds) 1169 111.2 510.00 209.55 202.70 157.6* 398.80 48.07 

Pre BMI 1169 22.8 71.0 36.85 35.60 31.4* 48.2 7.08 
Post BMI 1169 20.8 65.5 34.01 32.70 29.3 44.7 6.68 
Pre A1C 1165 5.7 6.4 5.93 5.9 5.7 0.7 0.26 
Post A1C 1147 4.2 6.3 5.57 5.6 5.6 2.1 0.25 

Pre Systolic 1169 90.0 190.0 125.97 124.0 122.0* 100.0 10.84 
Post Systolic 1169 86.0 159.0 120.23 120.0 120.0 73.0 9.08 
Pre Diastolic 1169 50.0 120.0 77.15 78.0 80.0 70.0 7.45 
Post Diastolic 1169 50.0 94.0 73.38 72.0 70.0 44.0 6.52 

Pre Total Cholesterol 1167 87.0 453.0 189.91 188.0 193.0* 366.0 39.30 
Post Total Cholesterol 1163 66.0 350.0 172.16 169.0 188.0 284.0 39.12 

Pre HDL 1164 18.0 102.0 50.57 49.0 48.0 84.0 14.07 
Post HDL 1160 15.0 100.0 48.20 47.0 43.0 85.0 13.67 
Pre LDL 1126 25.0 365.0 105.87 104.0 97.0 340.0 34.99 
Post LDL 1103 14 267 98.03 96.0 79 253 34.46 

Pre Triglycerides 1160 26.0 700.0 171.42 148.0 143.0 674.0 96.65 
Post Triglycerides 1155 45.0 650.0 136.39 117.0 45.0 605.0 78.02 

 
Note: Multiple modes exist, smallest value shown. 
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TABLE 6. Paired Samples Statistics and Paired Differences. 

  
M SD 95% CI 

Lower Upper t df Sig 

Pair 1 
Weight 

Pre 227.03 52.08 -- -- -- -- -- 
Post 209.55 48.07 -- -- -- -- -- 

Difference 17.48 7.53 17.05 17.91 79.3 1168 0.00 
         

Pair 2 
BMI 

Pre 36.85 7.08 -- -- -- -- 0.00 
Post 34.01 6.68 -- -- -- -- 0.00 

Difference 2.83 1.24 2.76 2.90 77.84 1168 0.00 
         

Pair 3 
A1C 

Pre 5.93 0.20 -- -- -- -- 0.00 
Post 5.57 0.25 -- -- -- -- 0.00 

Difference 0.36 0.24 0.34 0.37 49.3 1142 0.00 
         

Pair 4 
Systolic 

Pre 125.97 10.84 -- -- -- -- 0.00 
Post 120.23 9.08 -- -- -- -- 0.00 

Difference 5.73 11.1 5.09 6.38 17.52 1168 0.00 
         

Pair 5 
Diastolic 

Pre 77.15 7.45 -- -- -- -- 0.00 
Post 73.38 6.52 -- -- -- -- 0.00 

Difference 3.77 8.09 3.31 4.24 15.96 1168 0.00 
         

Pair 6 
TC 

Pre 189.87 39.36 -- -- -- -- 0.00 
Post 172.20 39.13 -- -- -- -- 0.00 

Difference 17.66 29.71 15.95 19.37 20.25 1160 0.00 
         

Pair 7 
HDL 

Pre 50.51 13.95 -- -- -- -- 0.00 
Post 48.27 13.66 -- -- -- -- 0.00 

Difference 2.24 9.85 1.67 2.81 7.75 1154 0.00 
         

Pair 8 
LDL 

Pre 106.49 35.03 -- -- -- -- 0.00 
Post 97.70 34.06 -- -- -- -- 0.00 

Difference 8.79 28.11 7.10 10.47 10.22 1069 0.00 
         

Pair 9 
Trig 

Pre 171.79 96.85 -- -- -- -- 0.00 
Post 136.37 78.19 -- -- -- -- 0.00 

Difference 35.42 90.47 30.18 40.66 13.25 1146 0.00 
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PROCEDURE MANUAL 

1. Data collection will take place in September 2016 and be completed by October 2016 

2. Start by identifying charts for prediabetic patients, as defined by A1C of 5.7-6.4% seen 

between July 2013 – April 2016 

3. Review and set aside appropriate charts that meet inclusion criteria: 

- 18 years of age or older 

- Diagnosis of prediabetes as defined by an A1C of 5.7%- 6.4% 

- Completion of the first 6 weeks of the nutritional program 

4. Remove any charts meeting exclusion data: 

- 17 years of age or younger 

- No diagnosis of prediabetes 

- Failure to complete the first six weeks of the nutritional program 

5. Data will be extracted randomly from the defined population meeting inclusion data 

6. A total of 300 patients’ data will be extracted 

7. Data will be inputted into Data Abstraction Form (DAF) and checked for accuracy 

8. Patient data will be de-identified when transferred to DAF and patient data will be 

individually labeled by consecutive numbers (e.g.: 1, 2, 3, 4,...). One number, or patient, 

per row of data 

9. First column of DAF will consist of this patient number 

10. Each row will include a single patient’s data 

11. Moving across the row, enter 1 or 2 in Column B identifying the patient as male or female. 

1 will be used for males and 2 used for females 

12.  In Column C, enter the age of the patient; eg 25, 34, 77, 65 

13. In Column D, enter the patient’s preprogram weight as single numbers indicating pounds; 

e.g., 203 

14. In Column E, enter the patient’s post program weight as single numbers indicating pounds; 

e.g., 192 

15. Column F will automatically calculate the difference between column C and D for the total 

amount of pounds lost 
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16. Column G will automatically calculate the percent of weight lost by each patient 

17. In Column H, enter the preprogram BMI (e.g.: 34) 

18. In Column I, enter the post program BMI (e.g.: 31) 

19. Column J will automatically calculate the change in BMI 

20. In Column K, enter the preprogram A1C in decimal form (e.g.: 6.1) 

21. In Column L, enter the post program A1C in decimal form (e.g.: 5.8) 

22. Column M will automatically calculate the total change in A1C value 

23. In Column N, enter the preprogram HDL value (e.g.: 34) 

24. In Column O, enter the post program HDL value (e.g.: 66) 

25. Column P will automatically calculate the total change in HDL values 

26. In Column Q, enter the preprogram LDL value (e.g.: 154) 

27. In Column R, enter the post program LDL value (e.g.: 86) 

28. Column S will automatically calculate total change in LDL values 

29. In Column T, enter the preprogram triglyceride value (e.g.: 154) 

30. In Column U, enter the post program triglyceride value (e.g.: 86) 

31. Column V will automatically calculate total change in triglyceride values 

32. In Column W, enter the preprogram systolic blood pressure value (e.g.: 147) 

33. In Column X, enter the post program systolic blood pressure value (e.g.: 121) 

34. Column Y will automatically calculate the total change in systolic blood pressure values  

35. In Column Z, enter the preprogram diastolic blood pressure value (e.g.: 92) 

36. In Column AA, enter the post program diastolic blood pressure value (e.g.: 84) 

37. Column AB will automatically calculate the total change in diastolic blood pressure values  

38. In column AC, enter the preprogram total cholesterol value 

39. In column AD, enter the post program total cholesterol value 

40. Column AE will automatically calculate the total change in total cholesterol  
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Glossary of Terms 

A1C: Lab value measuring the percentage of an individual’s hemoglobin that has glucose 

attached 

Data Abstraction Form: Template in Excel format used to systematically and collectively 

organize patient data 

Exclusion Criteria: Conditions that if met, exclude the patient data from the study 

Inclusion Criteria: Conditions that if met, include the patient data in the study 

Prediabetic: Defined as a patient with an A1C value of 5.7-6.4% 
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DATA ABSTRACTION FORM 

Note. Double click to open in Excel 
 

 

Patient 
# 

M=1; 
F=2 

Patient 
Age 

Pre 
Weight 

(in 
pounds) 

Post 
Weight 

(in 
pounds 

Total 
LBS 

Lost (in 
pounds) 

Percent 
Lost 

Pre 
BMI 

Post 
BMI 

Change 
in BMI 

Pre 
A1C 

Post 
A1C 

Total 
Change 
in A1C 

Pre 
HDL 

Post 
HDL 

Total 
Change 
in HDL 

Pre 
LDL 

Post 
LDL 

Total 
Change 
in LDL 

Pre 
Tri 

Post 
Tri 

Total 
Change 
in Tri 

Pre 
Systolic  

Post 
Systolic  

Total 
Change 

in 
Systolic 

Pre 
Diastolic 

Post 
Diastolic 

Total 
Change 

in 
Diastolic 

Total Pre 
Cholesterol 

Total Post 
Cholesterol 

Total 
Change in 

Cholesterol 
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