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Abstract
Purpose: The purpose of this study is to implement a screening process within the primary care setting to promote early identification of prediabetes. The aim of this study is to implement a screening process utilized within family care clinics directed towards those who are at an increased risk for developing the disease. By doing so, these patients can then receive the necessary knowledge in order to prevent prediabetes.
Background:  Diabetes is the 7th leading cause of death in the United States (U.S.) according to Healthy People 2020.  Diabetes has become a major health issue in the U.S. as well as worldwide.  As of 2014, it was estimated that there are 387 million people globally living with diabetes (International Diabetes Federation, 2014).  In addition to those being diagnosed with diabetes there are another 86 million people worldwide who are considered prediabetic, having a hemoglobin A1C between 5.7 and 6.4 percent (National Institute of Diabetes, Digestive, and Kidney Disease [NIDDK], 2014).  
Conceptual Model:  A theoretical framework that relates to the stated proposal is Pender’s Model of Health Promotion.  
Methods: This is a quality improvement project focusing on the prevention for the prediabetic population ages 19 and older in the primary care setting. The CDC Prediabetes Screening tool will be implemented into two primary care clinics.  Three chosen providers will administer this tool to adults ages 19 years and older without a known diagnosis of diabetes through a six week time period.  
Results: Of the 62 total screenings that were completed, 46 participants (74%) screened positive for being at-risk for developing prediabetes. The results concluded that ≈26% (16 individuals) scored less than three placing them at a low risk of developing diabetes. Approximately 23% (14 individuals) scored between three and eight meaning their risk is low for having prediabetes. Approximately 52% (32 individuals) scored greater than nine identifying as being at high for having prediabetes warranting further intervention.
Conclusion: Diabetes is a disease that can progress into greater health problems, and is an issue that should be addressed before the criteria is even present to make the diagnosis.  Preventative measures play a major role in the fight against the growing diabetic epidemic.  As health care providers it is imperative that we educate patients who meet the criteria for prediabetes in order to prevent advancement of the disease.

	













Implementation of a Screening Procedure for Prediabetes in Primary Care

	Diabetes Mellitus is a leading cause of death and disability worldwide (World Health Organization [WHO], 2016). As of 2014, the global prevalence of diabetes was estimated to be 9% among adult ages 18 and older, which is approximately 387 million people worldwide living with diabetes (International Diabetes Federation, 2014).  There is an emerging global epidemic of diabetes that can be traced back to rapid increases in obesity and physical inactivity. Diabetes Mellitus type II accounts for approximately 90% of all diabetes worldwide (WHO, 2016).  Approximately 30 million of those individuals affected with diabetes reside in the United States (U.S.) (American Diabetes Association [ADA], 2014). In addition to those being diagnosed with diabetes there are another 86 million people worldwide who are considered prediabetic (National Institute of Diabetes, Digestive, and Kidney Disease [NIDDK], 2014). Of those, there are 57 million people in America alone that have blood glucose levels putting them at a greater risk for developing diabetes (Healthy People 2020, 2015).
Diabetes is a disease that can progress into greater health problems, and is an issue that should be addressed before the criteria is even present to make the diagnosis.  Preventative measures play a major role in the fight against the growing diabetic epidemic.  Preventing costly long-term complications that develop due to diabetes may best decrease cost.  This entails creating and implementing cost effective disease prevention programs targeting high-risk populations.  Although lifestyle intervention is the least expensive of all diabetes intervention programs, it is also the most difficult to initiate and maintain over long periods of time (Unger & Schwartz, 2013).   
The growing issue of diabetes is important to address due to the high incidence of people it is affecting. There is a lack of knowledge among the general public about the disease and the significant burden it has on one’s health. The diagnosis of prediabetes presents healthcare providers with an opportunity to identify patients at increased risk for T2DM. Unfortunately, this opportunity is often unrecognized, as an analysis of a nationally representative sample of patients with prediabetes concluded that only 31.7% of these people had received consultation about exercise, diet, and what it means to be prediabetic (Eikenberk & Davy, 2013). This same data analysis showed that individuals who had been counseled by their healthcare provider to adopt a healthier lifestyle, reported greater adherence to weight control and diet modification (Eikenberk & Davy, 2013). 	
Education is an important factor in regards to preventing the diagnosis of diabetes for patients who are at risk. Nearly 90% of adults who have prediabetes are unaware of their current health situation and the risk they are at for developing the actual disease (CDC, 2015). Prediabetes places people at a higher risk for type 2 diabetes and other serious health problems including stroke and myocardial infarctions.  Without lifestyle modifications and proper intervention to improve health, 15% to 30% of people with prediabetes will develop TDM2 within 5 years (CDC, 2015). Positive lifestyle changes not only lower the risk of prediabetes and diabetes, but can also improve overall well-being (CDC, 2015). Most people do not find out they have diabetes until faced with problems such as blurry vision or heart trouble, that is why preventative measures are imperative for those who meet the risk criteria (NIDDK, 2014).

Morbidity and Mortality
	According to the National Center of Health Statistics, diabetes morbidity rates are at an all time high. Between the years 2009-2012, 12.3% of adults 20 years and older had physician-diagnosed or undiagnosed diabetes, 8.9% of adults 20 years and older had physician-diagnosed diabetes, and 3.5% of adults 20 years and older had undiagnosed diabetes. This accumulates to a total of 28.0 million adults ages 20 years or older in 2012 who were diagnosed with diabetes (CDC, 2016). According to the Morbidity and Mortality Weekly Report (MMWR), between the years of 1995-2010 there was a median increase of 82.2%, the prevalence of diabetes increased by ≥ 50% in 42 states, and just in the Midwest the increase was by 66.7% (CDC, 2012).
	Along with the increase in diabetes morbidity, there is also a rise in the mortality rate associated with the diagnosis of this disease. Diabetes is causing premature death not only in the U.S. but also across the world. According to Healthy People 2020 (2015), diabetes is the 7th leading cause of death in the U.S. In 2010, the U.S. reported 69,071 death certificates listing diabetes as an underlying cause of death and a total of 234,051 death certificates listed diabetes as a contributing factor (ADA, 2014). Diabetes lowers life expectancy by up to 15 years, increases the occurrence of heart disease up to 4 times greater than those without diabetes, and is the leading cause of kidney failure, limb amputations, and adult blindness (Healthy People 2020, 2015).  Diabetes can also cause myocardial infarctions and strokes if not managed properly (CDC, 2015).  
Cost
	According to the National Diabetes Statistic Report, the diabetes cost in the United States as of 2012 was estimated to be a total of $245 billion (CDC, 2014).  The direct medical cost was approximately $176 billion.  It was determined that after adjusting for population age and sex differences, average medical expenditures among people with diagnosed diabetes was 2.3 times higher than people without diabetes.  The most common medical expenditures related to diabetes includes hospital inpatient care (43%), prescription medications (18%), anti-diabetic agents and supplies (12%), physician office visits (9%), and nursing/residential facility stays (8%) (ADA, 2014). Taking into account disability, work loss, and premature death, the indirect cost in 2012 was estimated to be $69 billion (CDC, 2014)								The annual cost of diabetes in the U.S. as of 2012 was reported to be $245 billion, which has risen from an estimated $174 billion in 2007 (ADA, 2014). This represents an estimated 41 percent increase over the past five years (ADA, 2014).  It is predicted that within the next 10 years people living in the U.S. with diabetes will result in a medical and societal cost of $514 billion, which is a 72%, increase from 2010 (Unger & Schwartz, 2013).  If more effort is not placed towards primary prevention, there is great concern that the financial burden will only continue to rise, costing taxpayers even more money.
Significance 
	As the statistics of mortality and morbidity have shown, diabetes has become a growing problem. There has been a drastic increase in the diagnosis of diabetes leading to an incline in the amount of deaths related to the disease. Diabetes has been the cause of early deaths and the development of other comorbidities resulting in increase health complications secondary to the disease onset. Due to the increase in the diagnosis of diabetes, the premature deaths that are related, and the complications associated with the disease, this has cause a significant economical burden in the United States as well as worldwide. Preventative measures must be taken in order to contain the disease and decrease the amount of burden diabetes has on both the human race and the financial factors associated with the condition.  
In order to increase awareness of diabetes, education must be provided to those who are at an increase risk for developing the disease. Guidelines regarding appropriate detection and management for diabetes exist; however, little evidence is available regarding detection and management of prediabetes (ADA, 2014). The Center for Disease Control (CDC) as well as the American Diabetes Association (ADA) has specific guidelines on criteria for the diagnosis of diabetes as well as for the appropriate treatment for control of elevated blood sugars (ADA, 2014).  Although there are specific guidelines for the qualifications of prediabetes, there is little information available for methods utilized for early identification and prevention.  The CDC has developed a screening tool consisting of a short questionnaire in order to gather necessary information to determine an individual’s risk of developing diabetes; however, screening is not utilized in a consistent manner in primary care clinics.
	Primary care providers (PCPs) have the unique opportunity to properly screen patients based on their family history, ethnicity, history of gestational diabetes, body-fat distribution, and lifestyle habits presenting the chance to intervene in unhealthy habits that may be present. PCPs see patients prior to disease development or at early onset of the disease before complications exist. PCPs can better recognize symptomatic concerns warranting timely referral and reinforcement of annual screening recommendations that are proven to lower the risk of development and complications of diabetes (CDC, 2013). Since these risks factors can be avoided or minimized with proper attention, preventative measures in the primary care setting are imperative to address at each clinical visit. With early recognition comes the ability for other health care professionals to get involved with the care plan including health coaches, nutritionists, and diabetes specialists. In order to properly recognize the patients in need, guidelines and screening tools are available for PCPs to utilize during patient visits.
Clinical Problem
	Diabetes affects a significantly large amount of the adult population (CDC, 2015).  Not only does the diagnosis of diabetes continue to rise in the U.S., but the rate is also increasing through the world.  Diabetes has become a worldwide epidemic and overall a global crisis. 
	More specifically, a census conducted in Iowa showed that 7.8% of residents reported being told by a healthcare professional that they have prediabetes or borderline diabetes in 2014 (Iowa Department of Public Health, 2015).  According to the Iowa Chronic Disease Report Supplement: 2011, 41% of adults (950,000 Iowans) now have diabetes or prediabetes.  Approximately 7%-8% (174,000) of Iowans have diagnosed diabetes, 4%-5% (120,000) of Iowans have undiagnosed diabetes, and 32% (670,000) of Iowans have prediabetes (Cowie, 2009). Each year there is an estimated 15,000-18,000 individuals residing in Iowa per year will become diabetic (Cowie, 2009). 	
Although statistics are not currently available with the prevalence of prediabetes in Perry, Iowa, there is a diverse dynamic in this location. The prevalence of diabetes varies among races and is highly associated in certain ethnic groups such as Hispanics, Native Americans, African Americans, and Asians. This is partly because these populations are more likely to be overweight and have high blood pressure (ADA, 2016). The rates of diagnosed diabetes by race/ethnic backgrounds are 7.6% of non-Hispanic whites, 9.0% of Asian Americans, 12.8% of Hispanics, 13.2% of non-Hispanic blacks, and 15.9% of American Indians/Alaskan Natives (ADA, 2016). More specifically, the risk of diabetes is 66% higher among Hispanic/Latino Americans that among non-Hispanic whites. Hispanics are also 1.5 times more likely than non-Hispanic whites to die from diabetes (Chow, Foster, Gonzalez, & Mclver, 2012). The disease is becoming virtually pandemic in certain groups such as Hispanics (Unger & Schwartz, 2013).   
Perry’s population consists of nearly 34% Hispanic/Latino residence, which is a significant consideration due to the Hispanic descent being a risk factor for prediabetes and diabetes. Since there is a large population of Hispanics in Perry and taking into consideration the higher prevalence rates of diabetes among Hispanics, there is a potential for higher rates of diabetes and prediabetes within Perry, Iowa. 
Purpose
	The purpose of this study is to implement a screening process within the primary care setting to promote early identification of prediabetes. The primary aim of this study is to utilize a preventative-screening tool in two family practice clinics to increase early interventions such as education, follow up appointments, and health coach referrals. The additional aims of this study are to determine how many people are at risk within these two primary care clinics in rural Iowa within a six week timeframe, identify obstacles to using the CDC screening tool within the clinic, and to evaluate the barriers to providing education and encouragement for follow up during encounters with patients who are at increase risk. In turn, this will improve the current diabetic epidemic by placing more emphasis towards education on lifestyle modifications, ultimately increasing the knowledge of patients who meet the risk factor criteria.
Review of the Literature
Pathophysiology of Prediabetes
Diabetes Mellitus type II (T2DM) is defined as a disease in which blood glucose levels are above normal range. Most of the food that is consumed is turned into glucose, or sugar, to use as energy. The pancreas makes a hormone called insulin to help glucose get into the cells within the body (Center for Disease Control and Prevention [CDC], 2015). Diabetes type II is caused by the body’s ineffective use of insulin that is often a result from excess body weight and lack of physical activity (World Health Organization [WHO], 2015). Prediabetes is the stage prior to the diagnosis of diabetes. People with prediabetes have a blood sugar level higher than normal, but not high enough to be considered a diabetic. These people are at an increased risk for developing type II diabetes and other serious health issues including heart disease and stroke (CDC, 2015).
	Prediabetes is strongly correlated with increased insulin resistance. Prediabetes is characterized by decreasing sensitivity of target tissues to the action of insulin, elevated blood glucose, and insulin concentrations in association with elevation of hepatic glucose production and atherogneic lipids (Unger & Schwartz, 2013). Under normal physiological conditions, plasma glucose concentrations are maintained within a narrow range, despite wide fluctuations in supply and demand, through a tightly regulated and dynamic interaction between tissue sensitivity to insulin (especially in the liver) and insulin secretion (DeFronzo, 1988). In TDM2 these mechanisms break down causing impaired insulin secretion through a dysfunction of the pancreatic beta cells, and impaired insulin action through insulin resistance (Holt, 2004).
 Clinical markers of prediabetes include increased serum triglycerides and below normal levels of high-density lipoproteins.  Fasting glucose levels between 100-125 mg per dL and postprandial glucose levels between 140-199 mg per dL are diagnostic criteria for prediabetes.  Up to 65% of individuals who test above the range in both areas progress to clinical diabetes annually (Unger & Schwartz, 2013).  
Diagnosis
The current guidelines determined by the American Diabetes Association state that in order to be classified as a prediabetic, a hemoglobin A1C between 5.7 and 6.4 percent must be obtained.  If this criterion is met, the risk factors of the individual are examined to determine the chance of developing diabetes.  As explained earlier, at risk individuals consist of those who don’t lose weight, have a lack of physical activity, and have a strong family history that increased the genetic component of developing the disease (CDC, 2015). 
	In the clinic setting, a two-stage process should be utilized for diabetes prediction consisting of a non-invasive and an invasive approach. The noninvasive approach involves examining the patient’s age, sex, body-mass index (BMI), blood pressure, family history, and lifestyle information. The invasive approach includes a blood draw showing fasting glucose.  After these assessments are completed, a risk score can then be determined. The Diabetes Risk Score is a simple, fast, inexpensive, and reliable tool used to identify individuals at high risk for developing TDM2 (Lindstrom & Tuomilehto, 2003). 												The Diabetes Risk Score has been designed to be a screening tool for identifying high-risk subjects for increasing awareness of the modifiable risk factors and healthy lifestyle. This score may encourage a person who gets a high value to closely monitor blood sugar readings and take the necessary steps to prevent TDM2 (Lindstrom & Tuomilehto, 2003). Tabak, Herder, Rathmann, Brunner, and Kivimaki (2012), state that utilizing a multifactorial diabetes risk score is a promising assessment tool in identifying individuals who are high risk. However, they identify that there is no guarantee that determining these scores will prevent those from becoming a diabetic.
	Diagnostic standards. The diagnostic standard for diabetes includes an A1C ≥ 6.5%, an 8-hour fasting glucose ≥ 126 mg/dL, or a 2-hour postprandial glucose ≥ 200 mg/dL.  Categories of increased risk prediabetes includes an impaired fasting glucose (IFG) between 100 mg/dL-125 mg/dL, an impaired glucose tolerance (IGT) 2-hour postprandial glucose between 140 mg/dL-199 mg/dL, or an A1C between 5.7%-6.4% (ADA, 2015). According to the American Diabetes Association (2015), diabetes type II testing should be done in all adults who are overweight or obese (BMI ≥ 25 or ≥ in Asian Americans) who have one or more of the following risk factors:
· Physical inactivity.
· First-degree relative with diabetes.
· High-risk race/ethnicity
· Women who delivered a baby >9 lb or were diagnosed with gestational diabetes.
· HDL-C <35 mg/dL, TG >250 mg/dL.
· Hypertension (≥140/90 mm Hg or on therapy).
· A1C ≥5.7%, IGT, or IFG on previous testing.
· Conditions associated with insulin resistance.
· Cardiovascular history.
Testing should begin at age 45, especially if the individual meets the above criteria. For patients with diagnosed prediabetes or for patients at risk for developing prediabetes, the American Diabetes Association recommends yearly testing (Mayo Clinic, 2016). Ethical components should also be taken into consideration when determining risk of developing diabetes. Individuals who are of African American, Hispanic/Latino, American Indian, Asian American, or Pacific Islander decent have a higher incidence of developing diabetes type II. Having one of any of these risk factors requires the need for health care providers to address the possibility with these patients of developing diabetes mellitus type 2 (CDC, 2015).
Assessment Tools
	There are many screening tools that exist for the assessment practice of determining prediabetic patients. As discussed previously, the CDC has a prediabetes screening test that asks several questions regarding predisposed factors, height, weight, age, exercise routine, and pregnancy history. After answering these questions, a score on a scale from 1 to 9 is determined and based on the results, education or further assessment may be warranted (CDC, 2015). The ADA also has a screening tool that determines a risk factor. The test asks similar questions to that of the CDC screening tool but scores the results in a slightly different manner. If the results are 5 or higher, it is recommended that the patient seek advise from the health care provider for further evaluation (ADA, 2016). 
	When screening tools such as the ones presented by the CDC and ADA are utilized, risk for prediabetes can be identified and approaches can be made toward reversing the disease process. Kolb et al. (2014) reviewed the baseline knowledge, perceptions, attitudes and behaviors of prediabetes patients and were evaluated on the use of discussions regarding avoiding diabetes through action plans including behavior changes.  Participants demonstrated levels of knowledge, self-efficiency, motivation, and risk perception for effective behavioral change.  This data suggests that primary care-based prediabetes interventions can go beyond educational goals and enhance patients’
ability to plan and enact action plans (Kolb, Kitos, Ramachandran, Lin, & Mann, 2014). While this study demonstrates that prediabetes interventions can exceed education and develop into action plans for the patient to fulfill, it did not address how frequently these goals are being determined during routine appointments. This proposal suggests that by implementing the CDC screening tool to patients whom meet the criteria for being at risk for prediabetes on a regular basis, more patients will be identified prior to developing the disease which will allow time to set in place an action plan that will deter diabetes.
	Although many screening tools exist, without the frequent and proper use of them, they do nothing for those at risk for developing diabetes. Rosal et al, (2008) researched the assessment system used by primary health care providers serving diverse urban communities within two large community health centers (Rosal, Benjamin, Pekow, Lemon, & Goeler, 2008). The study involved three data sources: medical record audits, provider survey on knowledge of preventative measures for prediabetes, and patient focus groups. The audit was formed to assess factors related to diabetes prevention, documentation of factors, and a problem checklist. The survey assessed providers’ knowledge, attitudes, and self-reported practices related to diabetes prevention and focus groups were conducted with at-risk patients (Rosal, Benjamin, Pekow, Lemon, & Goeler, 2008).
	The results showed that more than half of medical records reviewed had no documentation of factors associated with diabetes disease risk. There was poor documentation of weight and height making it impossible to calculate body mass index. Although chronic conditions were documented appropriately, referral for lipids or glucose screening tests was relatively low.  Documented behavioral recommendations for weight loss, exercise, and dietary changes were also rarely found in the patients’ chart. There was acknowledgement by many providers stating the need for patient referral to a health coach or nutritionist, but these actions were rarely carried out (Rosal, Benjamin, Pekow, Lemon, & Goeler, 2008). This goes to show that although resources are available, they aren’t be utilized appropriately by many health care providers in the primary care setting.
Education
	As discussed, there are several assessment tools that can be utilized for the prediabetic population but evidence shows these screenings are not being completed on a regular bases in the primary care setting (Rosal, Benjamin, Pekow, Lemon, & Goeler, 200&). Larme & Pugh (2008) report that providers find diabetes more complex and difficult to manage, this may be due to a lack of knowledge and a poor attitude about the disease. The clinician’s lack of knowledge about recent evidence-based guidelines may affect the diabetes care outcome and the successfulness of the patient to properly manage their condition (Nam, Chesla, Stotts, Kroon, & Janson, 2011). Larme & Pugh (2008) concluded that providers in this study identified alack of support from society and the health care system making it more challenging to help individuals with diabetes. These results suggested that it is not necessarily a knowledge deficit on diabetes rather it was a poor attitude and poor adherence among the provider to current standards of care on managing the disease (Larme & Pugh, 2008). 
Pender’s Model of Health Promotion
Description of Pender’s Model
	A theoretical framework that relates to the stated proposal is Pender’s Model of Health Promotion (Peterson & Bredow, 2013). Pender’s definition of health includes a disease component but does not make disease its principal element. The model includes the person as a whole with emphasis on lifestyle strengths, resiliencies, resources, potentials, and capabilities.  One of the major benefits of Pender’s definition of health is that it provides an expanded look on improvement opportunities to better one’s health and well-being.  Not only does the model discuss nursing interventions that decrease the risk for disease development but it also strengthens resources that broaden providers’ ability to achieve improved health (Peterson & Bredow, 2013).  
Application of Pender’s Model
	This framework places emphasis on the importance of preventative measures in the health care setting.  In relation to the adult prediabetic population, education must be provided to the community as a whole and to those who are at an increased risk for developing diabetes.  Pender suggests that interventions directed towards the family and community are most likely to be successful in creating a healthy society (Peterson & Bredow, 2013).  The model focuses on human behavior and the importance of motivation to create a desire to want to be healthy.  In the action of preventing one from becoming a diabetic, the individual must be motivated to make lifestyle modifications and have a true desire in not wanting to develop TDM2.  
	The primary care provider must educate patients on an individualized basis. The provider must take into account the patient’s own capabilities and developing a goal that is achievable for that specific person. The education must focus on lifestyle strengths such as the person’s ability to exercise and resiliencies that the patient may have towards these lifestyle changes. Resources must be incorporated in the patients’ plan of care including referrals to interdisciplinary team members such as health coaches and nutritionists. Using Pender’s model can help providers understand how to manage chronic diseases such as diabetes that is individualized and patient-centered. 
Methods
Design 
This is a quality improvement project focusing on implementing prediabetes surveillance methods in the primary care setting. 
Sample 
The population focus for this study consists of adults 19 years and older with an increased risk of developing type 2 diabetes mellitus. This research will be carried out at the Mercy Family Care clinic in Perry, Iowa and the Mercy Panora Medical Clinic in Panora, Iowa. This location was determined based on the diverse patient population including a wide range of demographics such as Hispanic/Latino, African American, Asian, and Caucasian nationality. Mercy Family Care and Mercy Panora Medical Clinic are a primary care clinics accredited by The Joint Commission that offers a wide range of services including children and adult urgent care, well child visits, annual physical examinations, women’s health, and acute and chronic medical management. This Mercy Family Care clinic consists of three medical doctors and two physician’s assistants and the Mercy Panora Medical Clinic is home to a physical assistance and a nurse practitioner. Each provider sees approximately 16 to 20 patients per day totaling close to 500 patients per week. 
Inclusion criteria. The population served by this clinic is largely diverse and ranges throughout the entire lifespan. The inclusion criteria for this project will consist of all individuals ages 19 years and older.
The eligibility criteria will promote a heterogeneous population, increasing the ability to generalize the findings to a larger target sample as well as representation of the population served by Mercy Family Care. 
Exclusion criteria. Exclusion sampling criteria will be if these stated characteristics are present however there is already documented diabetes diagnosis or noted diabetes education within the patients’ chart. 
IRB Approval
Creighton’s Intuitional Review Board (IRB) was contacted and ethical approval was determined unnecessary due to this being a quality improvement project. The Health Insurance Portability and Accountability Act (HIPAA) will be abided by in order to protect the privacy and security of health information. There will be no documentation of patient identifiers in order to maintain confidentiality. Forms with patient information will be disposed of via shredding immediately after review by the company’s policy. The electronic medical record system (EMR) will only be accessed during clinic hours in the security of the facility and within an isolated area. No patient information will leave the primary care clinic and information needed for the study will be documented on a spreadsheet that is coded, eliminating the possibility of breaching confidentiality.    
Instrument 
The instrument that will be implemented during this projected is the Center for Disease Control and Prevention (CDC) prediabetes screening tool. This screening tool provides a brief explanation on what prediabetes entails and the complications associated with the diagnosis of diabetes. The screening tool then provides a test that consists of seven questions. Each question that is answered with a “yes” will be correlated with a certain number of points. For questions one through three, if the answer is “yes” one point for each question will be allotted. Questions four, five, and six are worth five points if the answer is “yes” and question seven is worth nine points for a “yes” response. If any question is answered with a “no” then zero points will be allotted. The following are the list of questions that will be seen on the prediabetes-screening test: 
· Are you a woman who had had a baby weighting more than 9 pounds at birth?
· Do you have a sister or brother with diabetes?
· Do you have a parent with diabetes?
· Find your height on the provided chart. Do you weigh as much as or more than the weight listed for your height?
· Are you younger than 65 years of age and get little or no exercise in a typical day?
· Are you between 45 and 64 years of age?
· Are you 65 years of age or older?
Once these questions have been answered and a score has been calculated, the back of the screening tool provides the explanation for the result. The following is a summary of the scoring and results:
· A score of 3 to 8 is indicative of being at low risk for prediabetes. Encouragement should be provided to maintain a health BMI, be active, and eat low fat meals. Also, the importance of following up with a health care provider if there is a history of high cholesterol or hypertension should be stressed.
· A score of 9 or more is indicative of being at high risk for having prediabetes and encouragement is provided on scheduling a follow up appointment with the health care provider.
The tool then explains the cost of being tested for prediabetes depending upon the holder’s insurance plan. A literature review was conducted on this prediabetes-screening test to research the reliability and validity of the tool. The results of this search suggested successful use of the tool in the one article that was discovered. The CDC Prediabetes Screening Test correctly identified abnormal A1C’s but did tend to overestimate on the amount of prediabetes within the community being studied. In contrast, 75% of those identified as “high risk” did have an A1C that placed these individuals as prediabetic (James, Matsangas, & Connelly, 2016). 
Data Collection 
The data collection process for this study will begin with educating the nurses and providers within the clinic on the proper use and administration of the CDC Prediabetes Screening Tool. Once the education is complete the nurses will administer the tool to all patients who are 19 years and older during the rooming process. If the CDC Prediabetes screening shows that the patient is not at risk for prediabetes (scoring less than three), the form will be placed in a designated area and no further action is needed. If the score is between 3 and 8, the provider will be encouraged to bring the CDC screening tool back in during the encounter with the patient and provide education on ways to lower risk factors. If the score is 9 or greater, the provider will encourage scheduling an appointment with the clinic’s health coach as well as making an appointment for further follow up with the provider.
Procedure. The education on the implementation of the CDC prediabetes-screening tool will be directed towards the three providers that were chosen to be a focus as well as the nurses that assist them. The education will include the risk factors for prediabetes as well as the inclusion and exclusion criteria. The prediabetes-screening tool will also be reviewed to assure proper use and administration. Along with the screening tool, the second form that will be attached will also be discussed (See Appendix B). This form consists of five questions that will be answered after the administration of the tool. The following are the questions that will be asked: 
· Did the patient score between 3 and 8?
· If the patient scored between 3 and 8, was education provided on prediabetes risk management including maintaining a healthy body weight, exercising, and dieting?
· Did the patient score 9 or greater?
· If the patient scored 9 or greater, was encouragement provided on scheduling a second appointment with the provider to discuss prediabetes?
· During this appointment, was encouragement provided to schedule an appointment with the health coach?
The nurses and providers will be educated on how to appropriately answer the questions as well as the importance of including the patient name and date on the top of the form. There will also be directions on where to place the forms once they are completed.
Statistical Analysis 
	Descriptive statistics will be used to analyze the data collected from the study. This will include review on how many patients the screening tool was administered to during the 6-week period, how many screening tools were further assessed during the patient visit compared to how many were scored less than three and no further action was taken.  Further statistical analysis will include identifying how many patients were at an increased risk as shown by the utilization of this tool, evaluation of how many patients received encouragement for health coach assistance, how many patients were encouraged to make a follow up appointment with the provider, and how many patients received education during their initial appointment. Analysis will also be done to evaluate the barriers to administering the tool during the appointment and the obstacles of providing education and encouragement for further evaluation. This information will help to identify the necessity of the CDC prediabetes-screening tool and to support the need for continued use within this family practice clinic in order to further prevent diabetes diagnosis. 
[bookmark: _GoBack]Results
	Demographics. During the six-week timeframe, 62 total screenings were completed on participants. The sample consisted of 44 (71%) females and 18 (29%) males. Ages of participants ranged from 18 – greater than 65 years of age (See Figure 1). Ethnicity of participants was diverse include Caucasians (60%), Hispanics (27%), Asians (5%), and African Americans (8%) (See Figure 2). 
Figure 1
 Participant Ages







Figure 2
Ethnicity of Participants

Prediabetes screening. Of the 62 total screenings that were completed, 46 participants (74%) screened positive for being at-risk for developing prediabetes. 
The results concluded that ≈26% (16 individuals) scored less than three placing them at a low risk of developing diabetes. Approximately 23% (14 individuals) scored between three and eight meaning their risk is low for having prediabetes. Approximately 52% (32 individuals) scored greater than nine identifying as being at high for having prediabetes warranting further intervention (Figure 3).





Figure 3 
Screening Score

	Follow Up/Referral. Of the 46 positive screenings, education was provided 11 times, encouragement for a follow up appointment was provided during 30 encounters, and health coach encouragement was provided 22 different times. Of the individuals that score between three and eight, ≈79% (11 individuals) received education during their visit on prediabetes risk management including maintaining a healthy body weight, exercising, and dieting. Of the subjects scoring nine or greater, ≈94% (30 individuals) were encouraged to make a follow up appointment with the provider for further education and possible glycemic testing and ≈69% (22 individuals) were encouraged to schedule an appointment with the clinic’s health coach (Figure 4).



Figure 4.
Frequency of Education, Follow-Up Appointment, Health Coaching Referrals


Discussion
	The results of this study gave rise to the value of completing the CDC prediabetes-screening tool during routine appointments with patients in the family practice setting. After completion of this study, there was clear evidence to support the importance of implementing this screening tool. The results show an increase in early recognition of patients at an increase risk of developing diabetes. Interventions such as education follow up, and referral could be implemented in a timely fashion due to the early identification of moderate to high-risk individuals. 
	Of the 17 individuals that did not receive education, follow-up encouragement, or referral to the health coach, the following barriers were identified: one reason was due to establishing care visits where the provider felt as though it was not an appropriate time to discuss prediabetes due to this being their first encounter with the patient and trying to build a patient-provider relationship. Other barriers were based on the individual patient and pending fasting labs. Based on established patient-provider relationships the provider felt as though the information would be better presented if there were evidence for the patient to review. Therefore, the provider waited for fasting lab results to return before further discussion was initiated. 
	Discussion with the providers that were selected to utilize the tool during their patient appointments resulted in a number of different opinions. One physician assistant stated that sometimes there was an unfair disadvantage with utilizing this specific tool because having an advanced age automatically puts the patient into the “high risk” category. The tool states that an age ≥ 65 years old gives a score of nine warranting further intervention, which is a nonmodifiable risk factor. Due to this fact, the tool was sometimes not utilized because of the false positive that would be inevitable. Another provider stated that they found this tool to be useful in opening the eyes of patients who were otherwise negligent to their risk of developing diabetes. 
	Limitations of this study consisted of being a short six-week trial, narrowing the timeframe to collect data and interview a larger population of people. As well as providers’ schedules being too compacted to interview every patient that qualified for the CDC prediabetes-screening tool. It is recommended for future practice that the CDC prediabetes screening tool be utilized on a routine bases in all primary care clinics for patients who meet the inclusion criteria. Clinicians should screen regularly at their visits with patients to determine if they are at risk for prediabetes in order to promote interventions earlier. Further research needs to be conducted on how many patients followed up with the health care provider to discuss the results in greater detail as well as how many patients scheduled and appointment with the clinic’s health coach. 
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Appendix B
Date of Assessment: ____________________
Patient’s Provider: ______________________
Questions Following the Implementation of the CDC Prediabetes Screening Test

1) What is the sex of the patient?  Male____ Female ____

2) What is the race of the patient? 
Caucasian ____ Hispanic____ African American____ Asian____

3) Did the patient score between 3 and 8?   Yes___ No___

4) If the patient scored between 3 and 8, was education provided on prediabetes risk management including maintaining a healthy body weight, exercising, and dieting? Yes___ No___

5) Did the patient score 9 or greater?  Yes___ No___

6) If the patient scored 9 or greater, was encouragement provided on scheduling a second appointment with the provider to discuss prediabetes?  Yes___ No___

7) During this appointment, was encouragement provided to the patient on scheduling an appointment with the health coach?  Yes___ No___

Ethnicity	
Caucasian	Hispanic	African American	Asian	0.6	0.27	0.08	0.05	

Number of Participants	
Score 	<	 3	Score 3-8	Score 9 or above	16.0	14.0	32.0	Series 2	
Score 	<	 3	Score 3-8	Score 9 or above	2.4	4.4000000000000004	1.8	Series 3	
Score 	<	 3	Score 3-8	Score 9 or above	2	2	3	Score on CDC Prediabetes Tool

Number of Participants


Provided	Education	Follow-Up Appointment	Health Coaching	11.0	30.0	22.0	Not Provided	Education	Follow-Up Appointment	Health Coaching	3.0	2.0	12.0	Series 3	Education	Follow-Up Appointment	Health Coaching	2	2	3	Type of Anticipatory Guidance 

Number of Participants




Ages of Participants
Ages of Participants	
18-25 years	26-35 years	36-45 years	46-55 years	56-65 years	>	65 years	9.0	16.0	11.0	12.0	8.0	6.0	Column1	
18-25 years	26-35 years	36-45 years	46-55 years	56-65 years	>	65 years	Column2	
18-25 years	26-35 years	36-45 years	46-55 years	56-65 years	>	65 years	
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