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Abstract 

Background: Diabetes is a common chronic disease and can lead to comorbidities such as 
coronary artery disease, stroke, hypertension, peripheral vascular disease, nephropathy, 
neuropathy, and retinopathy. Prediabetes is an asymptomatic disease that precedes type 2 
diabetes and affects 84 million Americans. Participating in a structured diabetes prevention 
program (DPP) incorporating education on healthy diet, physical activity of at least 150 minutes 
per week, and weight loss of at least 5-7% can prevent or prolong a diabetes diagnosis. 
 
Local Problem: A suburban primary care clinic was inconsistently identifying patients with 
prediabetes and not referring them to an evidence-based diabetes prevention program. The 
purpose of this project was to implement and evaluate a quality improvement project 
incorporating prediabetes identification and referral to a DPP at the primary care clinic. 
 
Interventions: At the primary care clinic, adults identified with prediabetes who met inclusion 
criteria were referred to an evidence-based diabetes prevention program approved by the Center 
for Disease Control and Prevention (CDC). Criteria included being 18 years of age or older, 
having lab values in the prediabetes range (HgA1c 5.7-6.4%), and did not have a previous 
diabetes diagnosis. Medical assistants were educated on the prediabetes identification and 
referral process for the first two weeks of the project. Implementation began at week three and 
continued through week 14 with the intention of continuing the program after the project 
completed. 
 
Results: A total of 764 patients were seen in the clinic over a 12-week timeframe. Of the patients 
who were seen, 335 underwent laboratory analysis of glycated hemoglobin (HbA1c) with 130 of 
those results between 5.7-6.4%. Considering diabetes prevention program inclusion criteria, 44 
patients were removed for having a previous diabetic diagnosis or a BMI < 24 (<22 if Asian). Of 
the remaining 76 patients, 35 were identified, based on chart review, as having an “elevated 
HbA1c” or prediabetes. Four of those patients were notified of the DPP and referred to the 
program. 
 
Conclusions: Overall, office staff was willing to learn how to identify prediabetic patients and 
refer them to a DPP. Patients identified with prediabetes and notified of the DPP were willing to 
be referred. Limitations of implementation were identified and if altered could improve the 
volume of patients referred to a DPP. Sustaining the prediabetes identification and referral 
process at this clinic could help to detect additional patients with prediabetes and help to prevent 
or prolong a diabetes diagnosis.  
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Prediabetes Identification and Diabetes Prevention Program Referral 

Background 

        Diabetes mellitus (DM) is a commonly treated disease throughout primary care. According 

to the Center for Disease Control and Prevention (CDC, 2019), one in ten adults in the U.S. has 

diabetes, leading it to be the seventh highest cause of death. Diabetes can coincide with or lead to 

comorbidities such as coronary artery disease, hypertension, hyperlipidemia, or stroke. Untreated 

or uncontrolled, it can lead to the development of retinopathy, neuropathy, and nephropathy 

(NIH, n.d.). 

       Before DM is diagnosed, a condition called prediabetes develops. Prediabetes occurs when 

blood glucose levels are higher than normal, but not high enough to be diagnosed as diabetes 

(American Diabetes Association [ADA], 2016). Unfortunately, prediabetes frequently goes 

undiagnosed, and therefore, untreated. According to the CDC (2019), risk factors for prediabetes 

and type 2 diabetes (T2DM) include: overweight, have a parent or sibling with T2DM, physical 

inactivity, age 45 years or older, delivered a baby more than nine pounds or diagnosed with 

gestational diabetes, or polycystic ovarian syndrome. Additionally, African-Americans, 

Hispanic/Latino Americans, American Indian, Pacific Islanders, and Asian Americans are at 

increased risk for developing this condition. Prediabetes is an asymptomatic disease with an 

increasing prevalence. It is estimated that 84 million Americans aged 18 years and older have 

prediabetes, and nine out of ten of them are unaware. In Maryland, approximately 1.6 million 

residents are estimated to have prediabetes and only 10.5% reported being told they had 

prediabetes (Department of Health and Mental Hygiene, 2016). This is significant, since if left 

untreated, prediabetes is likely to progress to T2DM within five years (CDC, 2019). 

        Health risks are only one aspect to consider. Diabetes and prediabetes are expensive 
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conditions to manage. While the overall cost for DM was $245 billion in 2012, the cost of 

prediabetes increased 74% in five years to $44 billion, and undiagnosed diabetes increased 82% 

to $33 billion (ADA, 2014). Research indicates implementing intensive lifestyle modifications 

(LM) in a structured program that includes improved diet, increased physical activity, and weight 

loss can reduce the risk developing T2DM by 58% and potentially reverse a prediabetes 

diagnosis, thus reducing the financial burden and improving overall patient health (Knowler et 

al., 2002). 

        Garber suggests that prediabetes, while not thought to be serious, can pose equally 

significant health concerns as T2DM (as cited in Spero, 2017). Therefore, these potential health 

concerns should be addressed during patient visits for those at risk. Research has shown that 

implementing LM can be more effective with reinforcement in a structured environment (Obrien 

et al., 2016). The CDC created the National Diabetes Prevention Program (DPP). The DPP is a 

year-long intensive structured program taught by CDC-trained lifestyle coaches designed to 

educate people diagnosed with prediabetes about a healthy diet, the importance of exercising for 

at least 150 minutes per week, and how losing at least 5-7% of their body weight can reduce their 

risk of progressing from prediabetes to T2DM (CDC, 2018). Adults aged 18 years or older with a 

Body Mass Index (BMI) of 24kg/m2 or greater (22kg/m2 or greater if Asian) and glycated 

hemoglobin (HbA1c) 5.7-6.4%, Fasting Plasma Glucose 100-125mg/dL, or Oral Glucose 

Tolerance Test (OGTT) 140-199mg/dL, without a previous diabetes diagnosis are eligible for 

enrollment into the DPP. Research demonstrated providing education about LM in the form of an 

evidence-based DPP has successfully facilitated reduction of progression from prediabetes to 

T2DM (Diabetes Prevention Program Research Group, 2009; Knowler et al., 2002; DiBenedetto, 

Blum, O'Brian, Kolb, & Lipman, 2016; The Community Guide, 2016). 
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Local Problem 

In a suburban primary care clinic, where T2DM is a commonly treated disease, patients 

were not routinely identified with prediabetes. If they were referral to an evidence-based DPP 

did not occur. Although education regarding the need for a healthy diet, exercise, and weight loss 

occurred, time limitations impeded the opportunity for in-depth patient education. One way to 

address this was identification followed by referral to a DPP for those diagnosed with 

prediabetes, as this has been found to reduce the risk of diabetes progression (CDC, 2018). 

Purpose 

        The purpose of this DNP project was to implement and evaluate prediabetes identification 

and DPP referral for a suburban primary care clinic. Short-term goals of this project included 

implementing an evidence-based program to identify patients with prediabetes and refer at least 

90% of them to a CDC-approved DPP. Long-term goals included sustaining the implemented 

prediabetes screening and referral program for the primary care clinic, in addition to improving 

patient health and preventing or prolonging the progression of diabetes. 

Theoretical Framework 

        The Knowledge-to-Action (KTA) framework was selected to guide implementation of the 

prediabetes identification program and referral to a diabetes prevention program. This 

framework, developed by Dr. Ian Graham and colleagues, combined both the creation and 

application of knowledge, thus allowing it to be applicable in a variety of settings (White, 2016). 

        Graham et al. (2006) describes the KTA framework as a funnel. It begins with the 

“Knowledge” cycle at the top of the funnel and moves through stages by way of conducting and 

reviewing research, eventually ending with tools to disseminate the information, called the 

“Action” cycle.  During the process, activities are fluid and can be altered to facilitate the needs 
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of the end-user. There are seven concepts involved in the application of KTA (Graham et al., 

2006). Each will be discussed with its relation to the project intervention. The first is to identify a 

problem that needs to be addressed. In this case, it was to identify prediabetes and refer to a DPP. 

The second concept involves adapting the knowledge use to the local context; the CDC 

generated an evidence-based diabetes prevention program. The third concept of KTA is to 

evaluate barriers to knowledge use. Barriers can be described as environmental or 

implementation-based and were discussed with the primary care office staff and physician. 

Promoting the use of the knowledge by selecting, tailoring, and implementing interventions to 

the specific environment is the fourth concept. The project followed implementation suggestions 

generated by the CDC as it coincided with the primary care office. The fifth concept is to 

monitor knowledge use. A project champion monitored implementation progress and provided 

feedback. Evaluating practices in the sixth concept facilitated identifying the practices that 

needed to be altered to sustain the project. Lastly, the seventh concept of KTA is to sustain 

knowledge use by building on successes. 

        Applying the KTA framework for implementation promoted structure by dividing the 

different stages into manageable sections. First was to streamline the research review process and 

guiding the implementation progress through monitoring and providing feedback. Second, KTA 

assisted with assessing staff’s readiness for change by identifying barriers and facilitators of 

project implementation. Finally, evaluation post project implementation assessed sustainability 

of the program for the primary care clinic. Program evaluation included lessons learned and 

recommendations to revise the prediabetes screening and referral program. 
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Literature Review 

 A literature review focused on peer-reviewed research about whether implementing 

lifestyle changes for people at risk for diabetes (i.e. prediabetes) would prevent or prolong the 

progression of diabetes. Twelve studies were reviewed and six were selected due to the relevance 

of the topic and strength of the evidence (Appendix A). The six studies selected consisted of a 

one systematic review, three randomized control trials (RCTs), and two non-experimental 

studies. 

 Balk et al. (2015) conducted a systematic review of research that included 53 studies 

(RCTs, prospective nonrandomized comparative, and prospective single-group intervention 

studies) that evaluated 66 programs comparing combined diet and physical activity promotion 

programs to usual care. Patients at an increased risk for T2DM and metabolic syndrome were 

included in this review. However, patients with a known diabetes diagnosis and a risk factor of 

only obesity or increased cardiovascular disease were excluded. The review results suggest 

identifying patients with a high risk of developing diabetes (i.e. prediabetic patients) can help to 

decrease the incidence of diabetes when they participate in a combined program of healthy diet 

and physical activity. Furthermore, participation in these activities can improve the 

cardiometabolic risk factors. Participants in the promotion programs were less likely to progress 

to diabetes with a risk ratio (RR) of 0.59 (95% CI: 0.52-0.66) without statistical heterogeneity. 

Limitations identified in this review included variability among components to the intervention 

programs (i.e. amount of sessions, type of instructor/educators, and individual versus group 

sessions). Despite this, 12 of the 53 studies reported intensive programs have greater success 

with weight loss and preventing diabetes progression. 

 Knowler et al. (2002) conducted a RCT of 3,234 non-diabetic patients with an elevated 
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fasting glucose and post-carbohydrate loaded plasma glucose concentration. Participants were 

divided into three groups: (1) standard exercise and diet education with twice daily placebo pill; 

(2) metformin 850mg twice daily with standard exercise and diet education; and (3) intensive 16-

session individual lifestyle modification program focusing on low-calorie, low-fat diet with a 

goal of at least 7% weight loss and at least 150 minutes of physical activity per week. The 

intensive program in this study had been identified as the Diabetes Prevention Program (DPP). 

The primary outcome was to assess if the incidence of diabetes would be reduced with the 

intervention groups compared to standard education. Results at almost three years strongly 

supported the intensive program group with a 58% reduction of diabetes incidence (95% CI: 48-

66%) and metformin group of 31% (95% CI: 17-43%) compared to the standard education. 

 Based on the strength of evidence with the DPP study from Knowler et al. (2002), the 

Diabetes Prevention Program Research Group (2009) conducted a 15-year follow-up study. This 

Diabetes Prevention Program Outcomes Study (DPPOS) evaluated the long-term effects of 

diabetes prevention using the same participants and groups (intensive intervention, metformin, 

and placebo) from the previous study. Due to the success of the DPP group, all 2766 participants 

in the DPPOS were offered the intensive lifestyle intervention; however, the original intensive 

group was offered supplemental programs, activities, and “check-in” appointments. Another 

difference of the follow up study was the patients originally receiving metformin in the DPP 

study were now revealed. Results of the DPPOS showed the incidence of diabetes to be reduced 

in both the lifestyle intervention (27%, p<0.0001) and metformin (18%, p=0.001) groups; with 

the lifestyle intervention group significantly more reduced. Limitations identified in this study 

included not blinding the medication group, as well as offering the lifestyle interventions to all 
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groups. This was done due to the strong evidence supporting the intensive intervention of the 

original DPP study. 

 As with the previously reviewed study, incorporating lifestyle interventions has been 

further shown to help to prevent or prolong development of diabetes in the long-term. Li et al. 

(2008) conducted a 20-year RCT evaluating the long-term effects of lifestyle intervention for 

diabetes prevention in China. Adult patients (n=577) with impaired glucose tolerance from 33 

clinics enrolled the study. The “active” period lasted for six years with a continued follow-up 

period of 14 years. Participants were divided into two groups. The intervention group was 

subdivided into lifestyle interventions that included diet, exercise, or diet and exercise, while the 

control group received usual care. The subdivisions of the intervention group varied slightly 

from previous studies, yet results are presented for the intervention group as a whole. During the 

active timeframe of the study, the intervention group demonstrated a 51% reduced diabetes 

incidence (hazard ratio rate [HRR] 0.49; 95% CI 0.33-0.73). Over 20 years, the same group had 

a 43% reduced incidence (HRR 0.57; CI 0.41-0.81). Limitations identified were a lack of 

standardized post active intervention testing which may have reduced the incidence rate in the 

post-active period. Another potential reason for a decreased incidence could have been due to 

death of participants or conversion from prediabetes to diabetes. Despite these limitations, results 

indicated lifestyle interventions were effective among different ethnic backgrounds. 

 In reviewing these studies, results demonstrated prevention or prolongation development 

of diabetes for patients with prediabetes by participating in a structured DPP that incorporates 

healthy diet, increased physical activity, and weight loss. Two of the four studies found long-

term success of greater than 15 years for prevention or prolongation of diabetes with continued 

lifestyle interventions. 
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 Equally important to prolonged success of the DPP is the need for effective, local 

implementation of site-specific intervention programs. Mensa-Wilmot et al. (2017) reviewed 15 

states that implemented the CDC’s DPP and their measures to support and sustain the program 

over the first three years of a five-year funding program. They paid particular attention to the 

facilitators and barriers encountered with the implemented program. Notable facilitators included 

the opportunity for program reimbursement, referral policies for practices/providers, and 

program curriculum. A common example for reimbursement included large employers and 

insurance companies offering the DPP as a covered benefit which minimized or eliminated 

potential program cost for patients. Another facilitator encountered was an increase of 

healthcare-provided referrals, based on the use of diagnostic testing, and was attributed to the use 

of policy or protocols. Lastly, facilitators such as teaching the DPP with a standard curriculum 

provided trusted evidence-based content, as opposed to, content taught with bias or opinion. 

 Some of the facilitator categories described were barriers noted in other states such as 

reimbursement availability and obtaining referrals. Lack of a standardized reimbursement 

method was one issue described. One state noted conversations seemed to halt when patients 

found out there may be a cost associated if their insurance company did not participate in the 

program. Other issues identified were low enrollment and lack of referrals from providers who 

were uninterested or unaware of program existence. Some states reported patients were 

interested in enrolling in the program, but class schedules were limited or did not fit into their 

schedule due to work or other obligations. Some states reported a lack of data about program 

completion rates as a barrier to implementing their program. 

 The limitations of this DPP review included a small sample size of 15 states. All 50 states 

including the District of Columbia received funding for implementing strategies; if more states 
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participated in the DPP review, perhaps additional facilitators and barriers would have been 

identified or duplicated for stronger support for improvement and validation of the program. 

Valuable information was still obtained that may help future practices, providers, or 

organizations implement or improve a DPP for their population (Mensa-Wilmot et al., 2017). 

 Rehm, Marquez, Spurrell-Huss, Hollingsworth and Parsons (2017) identified similar 

suggestions and barriers. In their case study, they evaluated both internal and external DPP 

implementation within a large health care system in New York. Initially, Montefiore Health 

System (MHS) partnered with the Young Men’s Christian Association (YMCA) providing the 

YMCA’s DPP content. As referrals and participant demand increased beyond the capacity of the 

YMCA due to program success, MHS took over the program and workflow in its entirety 

including the EHR documentation, reports, staffing with a coordinator, training, referral process 

and billing. Nearly one year into implementation, referrals increased to 1277 versus 1390 over 

the previous four years and continued to escalate. The number of participants enrolled in 24-

offered classes was 282, as opposed to 287, over the previous four years. Weight reduction 

among participants remained similar at 3.8% versus 3.4%. 

 Initial transition from external provider to in-house DPP implementation was based on 

cost savings measures although the option to control the identification and referral process 

provided increased referral results. Offering site-specific training and familiarity with referring 

were identified as key areas that improved enrollment. Challenges included delay between a 

patient referral to enrollment in the class and engaging all populations of patients. Men and 

teenagers were less likely to be interested in the program. Other barriers included participant 

retention after enrolling in the class and receiving DPP reimbursement as not all insurance 

companies were covering the cost. Contrary to these barriers, facilitators included streamlining 
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the referral pathways by integrating referral documents into the EHR, having a dedicated 

coordinator, ease of patient follow up, and offering a variety of choices regarding DPP class 

locations and times. 

  The reviews by Mensa-Wilmot et al. (2017) and Rehm, Marquez, Spurrell-Huss, 

Hollingsworth and Parsons (2017) demonstrate experiences encountered with implementing a 

DPP in a variety of settings. Both facilitators and barriers were identified and addressed which 

provides insight to a practice or organization looking to implement a similar program. 

 Implementing a localized DPP referral program for patients identified as prediabetic 

could prevent or prolong the progression of diabetes. 

Implementation Plan 

 Based on the review and support of the research, a quality improvement project was 

implemented in a suburban primary care clinic serving approximately 80 patients per week 

including healthy adults 18 years and older and those with multiple chronic conditions. The DNP 

project focused on prediabetes. As the prevalence of prediabetes is approximately one of three 

adults (CDC, 2018), it was estimated 30% of patients seen in this setting had prediabetes. 

Therefore in a 12-week period, it was predicted that 288 prediabetic patients would be included. 

Inclusion criteria were patients ≥18 years of age, BMI ≥24 (≥22 if Asian), and HbA1c 5.7-6.4%. 

Exclusion criteria included patients <18 years of age, HbA1c <5.7% or >6.4%, or had a previous 

diagnosis of type 1 diabetes, type 2 diabetes, or secondary diabetes which resulted from a 

separate medical condition (i.e. medication-induced).  

        The program implementation occurred over 14 weeks. Week one began by assessing the 

office staff’s prior knowledge of prediabetes and the DPP via a pre-assessment survey (Appendix 

B). An educational presentation about prediabetes, the DPP, and answering questions to address 
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knowledge deficits followed. Upon completion of the presentation, a post-survey assessment 

determined changes in staff knowledge of prediabetes and how to implement the prevention 

program (Appendix C). Following the post-survey assessment, staff identified potential barriers 

they thought would be encountered during implementation. A reference binder was provided for 

the office staff that included program documents such as, website links, CDC-generated 

prediabetes awareness signs, and the DPP referral form (Appendix D). The binder also included 

a copy of the education presentation, the DPP lifestyle coach and DNP student contact 

information. During week two the project leader met with office staff to review potential 

implementation barriers, implementation process, and confirm staff reviewed the resource 

binder. Patient interaction began in week three. New patients or those scheduled for an annual 

physical examination that were identified by the physician as at risk for prediabetes or diabetes, 

were to have a HbA1c level drawn; which was current office practice. Additionally, during 

triage, the patient’s BMI was calculated and documented in the electronic health record (EHR). 

Patients who had abnormal diagnostic labs were flagged for the physician to discuss prediabetes 

status. During this discussion, the physician or office designee obtained an office-generated 

informed consent from the patient notifying them that their data may be reviewed. The physician 

or office designee completed the DPP referral form and sent it to the DPP lifestyle coach. This 

process continued until week 13. Throughout project implementation, the DNP student 

conducted weekly education and progress evaluation visits. 

Data Collection and Analysis 

        Data was collected throughout implementation and analyzed after week 13 by assessing 

three categories: (1) number of patients seen during the specified timeframe; (2) number of 

patients with abnormal diagnostic testing for prediabetes (HbA1c) without a diabetes diagnosis; 
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and (3) number of DPP referrals made for the patients identified with prediabetes. Additionally, 

demographic information (age, gender, and ethnicity) was reviewed. The office manager and 

project champion extracted data via a query search from the lab vendor and EHR exporting to an 

Excel spreadsheet. Percentages were used for data analysis. The number of prediabetic patients 

seen in the clinic was compared to the number of patients referred to the DPP based on inclusion 

and exclusion criteria and the percentage was calculated. 

Protecting Patient Privacy 

        In order to protect the privacy and rights of the patients, all data collected was de-identified 

and stored in a separate password-protected electronic file for security. Informed consents were 

scanned into the EHR and filed per office protocol. Additionally, the project was submitted to 

the University of Maryland Baltimore Institutional Review Board for non-human subject 

research determination. 

Sustainability 

        Efforts were made to continue this disease prevention and health promotion program by 

providing the primary care clinic results to facilitate. The project leader suggested adjustments to 

the process to facilitate future success. An additional effort to promote sustainability of this 

quality improvement project included poster presentations at health care conferences and 

consideration of publishing a manuscript to a reputable health care journal. 

Results 

The process improvement project identified prediabetic patients and referred them to a 

diabetes prevention program. Prior to project implementation, two medical assistant office staff 

participated in a prediabetes education session and pre/post survey. A 10-question pre-

assessment questionnaire was given prior to the education session, followed by the same 
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questionnaire immediately following to assess learning of the content. Pre-assessment score 

average was 61% while post-assessment score average was 89%. This denoted a learning 

increase of 61% (See Figure 1). 

In the 14-week implementation period, 764 patients were evaluated in the primary care 

clinic. The age ranges of the men and women seen were 18-97 years. Ethnicity included White, 

Asian, African-American, American Indian, Pacific Islander, and Hispanic. Upon review, 335 

patients had HbA1c levels drawn. Of those patients, 130 had results in the prediabetic range (5.7-

6.4%). Forty-four patients in that group were excluded due to BMI <24 or <22 if Asian (N=12) 

or a previous diagnosis of diabetes (N=32). Chart documentation was reviewed for the remaining 

76 patients with HbA1c levels in the prediabetic range to evaluate if they were identified as 

having prediabetes. Thirty-five were identified as having an “elevated HgA1c” or prediabetes. 

Thirty-nine did not have documentation noting prediabetes identification. At the end of the 

project implementation, four of the patients identified as prediabetic were referred to the DPP 

(See Figure 2). 

Multiple implementation barriers were experienced throughout the project. The primary 

barrier was the need to change the DPP site mid-implementation. Despite prior confirmation of 

program availability, the original DPP location selected for referrals discontinued the free CDC-

approved classes for prediabetic patients. Instead, the site changed to a 6-week wellness program 

for all people, not a program specific to prediabetes. This change was communicated to the 

provider and office staff. Until a new location was confirmed, the provider requested staff to 

suspend the identification and referral program. The suspension of the program caused an 

interruption in the momentum of the project from which was difficult to recover.  Despite 

identifying a new DPP program and project continuation, staff engagement was lost. Mid-project 
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data review identified inconsistencies in data collection. Some medical records noted discussion 

with the patient about prediabetes, however a referral to the program was not completed. To 

address these barriers, ongoing email communication with the office manager and the project 

leader visited weekly to remind staff to continue with identification and referral to the newly 

selected DPP location. Staff reported being busy with limited patient time making it difficult for 

them to keep up with identifying patients with prediabetes. Additionally, the office staff had 

many other roles and responsibilities that limited time for referral process completion. To resolve 

this barrier, the office manager agreed to fax completed referral forms that were scanned in the 

EHR to the DPP lifecoach on Fridays. A final and major barrier was the office manager worked 

remotely and despite being responsive to emails, text messages, and phone calls, the lack of a 

consistent onsite project champion created issues with consistency and oversight. 

Discussion 

 Prior to project implementation, discussions with the primary care clinic provider and 

staff yielded support of the project partly due to the incidence of diabetes being so vast at the 

clinic. Additionally, the primary care site staff already had a strong focus on health care 

prevention thus implementing a prediabetes identification and referral process could provide an 

additional benefit to the patients. The site initially embraced the project as they expressed 

excitement to be facilitators of program. Unfortunately, during the time period when the DPP site 

changed, staff was instructed to hold all further identification and referrals until a new site was 

identified and new lifecoach contact was confirmed. Despite confirmation of a new site and 

lifecoach, the initial momentum ceased as staff tended to return to their original patient intake 

process omitting the DPP referral component. This slight interruption and lack of consistency to 

staff developing a new routine caused a negative impact on the project implementation and 
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overall success. 

Similar discussions of other DPP implementations also noted the need for onsite 

supervision and routine consistency. Direct comparisons were not found as it related to DPP site 

change mid-implementation. Locations either provided their own DPP, gave the patient a list of 

DPP locations to vet on their own, or selected sites did not cancel the program. Rahm et al. 

(2017) identified having in-house DPP with consistent options for time and location as a factor 

for their increased patient referrals.  

As noted in the Knowledge to Action framework, the fifth concept is to monitor 

knowledge use. During implementation a project champion monitored progress and provided 

feedback to involved parties. Project success could have been limited partly due to the office 

manager, who was the project champion, not being physically present to encourage compliance 

reminders and facilitate prediabetes identification or initiate the referral process. At one point 

during implementation, it was discovered that completed referral forms were not faxed to the 

DPP lifecoach. When asked, staff reported multiple responsibilities in the clinic and not having 

time to fax the form. While it would have been preferred for the office manager to work on-site, 

it was not an option at this particular clinic. Instead recommendations were made to set up a 

weekly or bi-monthly check-in with the staff to inquire about ongoing or newly identified 

program barriers. As the project evolved, even with the update communication schedule with the 

champion there was a lack of daily direct oversight and ability to make timely changes to the 

project. Regarding lack of follow through with faxing referral forms, the manager accepted the 

role to assess for completed forms and send them to the lifecoach weekly. The office manager 

would also assess for prediabetic patients who may have been missed throughout the week. 

 Mensa-Wilmot et al. (2017) found similar findings concerning staffing limitations either 
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due to a staff shortages, increased workload, or patient volume on a daily basis. In smaller 

clinics, such as the project site, if a staff member was on vacation or missed work due to illness, 

additional burden would be put on the other staff member to continue the identification and 

referral process. During especially busy days, avoiding the project process of notifying the 

patient of their prediabetic status and referring them to a DPP eliminated that burden. This staff 

time saving means potentially missed prediabetic patients. Therefore, a query of HbA1c levels of 

all patients drawn during the implementation period was conducted upon project completion. A 

chart review was then performed on the patients with results in the prediabetic range to assess if 

they were notified of their prediabetic status, met DPP inclusion criteria, and were referred to the 

DPP. The results of the query report were supplied to the project site’s provider and office 

manager with recommendations to notify the patients of their prediabetic status and offer referral 

to the DPP. It would have been more beneficial to obtain this report earlier in the project 

implementation as opposed to at the end. 

 Furthermore, inconsistency with chart documentation for patients identified as 

prediabetic was an issue. Ongoing periodic chart review of those patients with prediabetic 

HbA1c levels revealed some charts documented patient notification of their prediabetes status 

with education provided. Other patients, who were within the prediabetic range, charts listed no 

documentation of prediabetes being addressed with them during the visit. This might be due to 

several factors, but a simple fix might be in the EHR. The clinic frequently uses documentation 

templates in the EHR; editing the template to include a section on prediabetes and education 

could be added as a reminder to busy staff. 

 An additional barrier was the variety of individuals providing care for the prediabetic 

patients. The physician at the clinic is a mentor and precepts many medical and nurse practitioner 
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students on a daily basis. These students were not part of the original education program given to 

the staff for the prediabetes project. Mentoring students in the clinic has been a process for many 

years; it was not the goal to alter that process. Therefore, documentation of patients being 

identified with prediabetes did not consistently occur with them, which also led to those patients 

not being referred to the DPP as the students were not aware of it. Perhaps ways to improve this 

obstacle would be to either include them in the education program at the beginning of 

implementation or to defer care to a trained medical assistant when prediabetic patients were 

identified. 

 There were many barriers that impeded project goals. Conversely, some project strengths 

provide encouragement that in time, the program could continue with more patients being 

identified and referred. The most important strength was the staff’s desire to provide a strong 

evidence-based program to the patients they care for at the clinic. They mentioned the program 

seemed beneficial for patients and enjoyed the opportunity to participate in a similar program. 

Finally, based on adaptations during project implementation the ability to query HbA1c levels 

drawn in the clinic provided a clear back up process for referral identification. Implementing an 

automated database review process of patient HbA1c levels would provide ongoing support for 

patient identification. This report could be generated on a weekly or monthly basis as a back up 

to the planned identification process.  

Conclusion 

 Reflecting over the implementation period, office staff expressed a willingness to learn 

how to identify prediabetic patients and refer them to a DPP. Similarly, patients who were 

identified with having prediabetes and were notified of the DPP many were willing to be 

referred. Despite best implementation efforts, the goal for 90% of identified prediabetic patients 
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to be referred to a DPP was not met due to limitations and barriers previously discussed. It is 

clear that full, ongoing cooperation and participation by providers and office staff is necessary to 

sustain a DPP referral program; anything less than full dedication and compliance could prevent 

program success. Additionally, limited staffing or too many concurrent staff responsibilities 

could impede a successful project implementation. Oversight is critical. Having consistent on-

site presence for the project champion may improve project success. The project champion could 

facilitate review of appropriate documentation, DPP referral completion, support staff while 

eliminating distractions and initiate reports to identify missed prediabetic patients. Finally, 

simplifying the identification and referral process could improve the prediabetes identification to 

DPP referral completion rates. 

 Sustaining the implemented prediabetes program at this clinic could not only improve the 

health of currently identified prediabetic patients, but also the program could detect additional 

patients with prediabetes helping to prevent or prolong progression to diabetes. As with any 

quality improvement project, the clinic should continue to assess for future project opportunities 

as it relates to prediabetes. It may be beneficial for the clinic to follow the four prediabetic 

patients who accepted the DPP referral to assess if they enrolled and completed the DPP. A 

further evaluation could be to measure their prediabetic status at the end of program completion. 

Successful intervention with these four patients could potentially provide additional support and 

enthusiasm for sustained implementation of the DPP at the site. 

 Whether the clinic decides to continue further evaluation for future prediabetes quality 

improvement projects, the importance for identifying patients with prediabetes and providing 

education and referral to a DPP was stressed as a component for health promotion.  
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Figure 1. Pre and post assessment results with improvement score individually and combined 
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Figure 2. Breakdown of events throughout implementation  
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Appendix A 

Evidence Table 

Study 
# Author / Year 

Study Objective / 
Intervention / Exposures 

Compared 
Design Sample (N) Outcomes studied Results 

Level / 
Quality 
Rating 

1 Balk et al., 
2015 

Evaluation of diet and 
physical activity 
promotion programs for 
patients at high risk for 
development of diabetes 
to prevent progression to 
T2DM 

Systematic 
Review 

53 studies (66 
programs) 

T2DM incidence, 
measurement of body 
weight (weight loss), 
fasting blood glucose level, 
blood pressure and lipid 
levels, and improved other 
cardiometabolic risk 
factors 

Diet and physical activity 
promotion programs 
decreased incidence of 
T2DM compared to usual 
care. 

Relative risk (RR) of 0.59 
(95% CI: 0.52-0.66) 

1 / A 

2 Diabetes 
Prevention 
Program 
Research 
Group, 2009 

Follow-up study to assess 
the long-term effects of 
DPP interventions and 
preventing diabetes and 
related complications. 
 

All previously studied 
groups: placebo, 
metformin (850mg BID), 
and intensive lifestyle 
intervention were 
received group-
implemented lifestyle 
interventions based on 
success of original DPP 
study. Original 
intervention group 
received additional 
lifestyle support. 
 

RCT 3510 
participants 
during active 
DPP; 2766 
participants in 7 
year follow-up 

Development of diabetes 
based on definition from 
American Diabetes 
Association (fasting 
plasma glucose ≥7mmol/L 
every 6 months or annual 
2- plasma glucose 
≥11.1mmol/L after 75g 
oral glucose load. 

Weight loss, blood 
pressure, lipid level, and 
medication history 
annually measured. 
 

Incidence rates for diabetes 
were reduced during the DPP 
(intensive lifestyle 
intervention group: 4.8 cases 
per 100 person-years; 95% 
CI 4.1–5.7); metformin 
group: 7.8 (6.8–8.8) and 
placebo group: 11.0 (9.8–
12.3) 
 

Incidence rates for diabetes 
in follow up study (lifestyle: 
5.9 per 100 person-years; 
5.1–6.8); metformin: 4.9 
(4.2–5.7) and placebo: 5.6 
(4.8–6.5) 

2 / A 
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3 Knowler et 
al., 2002 

 

Compared placebo with 
standard exercise and diet 
education, metformin 
(850mg BID) with 
standard exercise and diet 
education, and an 
intensive lifestyle 
modification program 

RCT 3234 non-
diabetic patients 
with elevated 
fasting and 
post-load 
plasma glucose 
concentration 

Modifiable Activity 
Questionnaire used for 
self-reported levels of 
physical activity; oral 
glucose-tolerance test 
(OGTT), fasting plasma 
glucose (FPG) test, and 
glycosylated hemoglobin 
(HgA1c) used for diabetes 
assessment status; 
physical-activity level 
calculated by metabolic 
equivalent (MET) estimate; 
modified Block food-
frequency questionnaire 
measured caloric intake 

Incidence of diabetes was 
reduced with lifestyle 
modification (95% CI, 48-
66%) and metformin (95% 
CI, 17- 43%) more than 
placebo for patients at risk. 
 

Intervention with lifestyle 
modification had increased 
effectiveness than metformin 
for reducing the incidence of 
diabetes. 

2 / A 

4 Li et al., 2008 20-year follow up study 
compared three 
interventions: diet, 
exercise, or diet and 
exercise for adults with 
impaired glucose 
tolerance 

RCT 577 adults with 
impaired 
glucose 
tolerance (33 
clinics in 
China) 

Diabetes incidence, CVD 
incidence and mortality, 
and all-cause mortality by 
personal interview, 75-g 
oral glucose tolerance tests 
and 12-lead 
electrocardiogram, and 
medical record review to 
determine status of DM 
and CV disease 

The combined diet and 
exercise group had a 51% 
lower incidence of diabetes 
during active intervention 
(hazard rate ratio [HR] 0.49; 
95% CI 0.33–0.73) and 43% 
over the 20-year period (0.57; 
CI 0.41–0.81). 
 

There was no significant 
difference between the 
intervention and control 
groups for CVD events 
(statistical power to detect 
differences in outcomes was 
limited, HR 0.98; 95% CI 
0.71–1.37), CVD mortality 
(0.83; 0.48–1.40), and all-
cause mortality (0.96; 0.65–
1.41). 

2 / A 

5 Mensa-
Wilmot et al., 

Analyze activities, 
barriers, and facilitators 

Non-
experiment

15 states 
reported over 

Barriers and facilitators 
encountered during first 3 

Availability of DPP increased 
due to additional support 
 

3 / B 
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2017 encountered from states 
participating in a DPP 
from the first three years 
over a five-year funding 
cycle 

al the first year, 14 
states reported 
over the second 
year (one 
elected not to 
report) 

years of DPP funding 
cycle. 

Activities performed in the 
DPP process from referral 
to program completion 

Implementation of referral 
policies and mechanisms 
increased 
 

Established payers and 
payment mechanisms 
increased 
 

Prediabetics identified and 
enrolled in a DPP increased 

6 Rehm et al., 
2017 

Comparison between 
smaller external DPP 
provider to large-scale in-
house DPP provider 

Non-
experiment
al 

Referrals: 1277 

Enrolled: 282 

 DPP referrals increased = 
1277 in 11 months (1390 
over 4 years) 
 

Participants enrolled 
increased = 282 in 11 months 
(287 over 4 years) 
 

Small increase in weight 
reduction 3.8% (3.4%) 

3 / B 

 
Source: Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-40. 
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Appendix B 

Prediabetes Pre-Assessment Survey 

1. Have	you	heard	of	the	term	“prediabetes”?	
a. Yes	
b. No	

	
2. What	lab	tests	are	used	to	identify	prediabetes?	(select	all	that	apply)	

a. Hemoglobin	A1c	(HbA1c)	
b. Fasting	plasma	glucose	
c. Oral	glucose	tolerance	test	
d. Random	plasma	glucose	

	
3. What	is	the	definition	of	prediabetes?	

a. Blood	glucose	levels	that	are	lower	than	normal,	putting	that	patient	at	risk	for	
diabetes	

b. Blood	glucose	levels	that	are	normal,	potentially	causing	diabetes	
c. Blood	glucose	levels	that	are	higher	than	normal,	but	not	high	enough	to	be	

diagnosed	as	diabetes	
d. Blood	glucose	levels	that	are	higher	than	normal,	confirming	a	diagnosis	of	diabetes	

	
4. What	are	risk	factors	for	prediabetes	and	type	2	diabetes?	(select	all	that	apply)	

a. Overweight	(BMI	>	25	kg/m2)	
b. Have	a	parent	or	sibling	with	T2DM	
c. Physically	inactive	less	than	three	times	per	week	
d. 45	years	or	older	
e. Delivered	a	baby	more	than	nine	pounds	or	diagnosed	with	gestational	diabetes	
f. Have	polycystic	ovarian	syndrome	

	
5. What	ethnic	groups	are	at	highest	risk	for	prediabetes	and	type	2	diabetes?	(select	all	that	

apply)	
a. African-Americans	
b. Hispanic/Latino	Americans	
c. American	Indian	
d. Pacific	Islanders	
e. Asian	Americans	

	
6. How	many	Americans	have	prediabetes?	

a. 34	million	
b. 54	million	
c. 84	million	
d. 104	million	
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7. Can	a	diagnosis	of	prediabetes	be	reversed?	
a. Yes	
b. No	

	
8. How	can	diabetes	be	prevented	or	prolonged?	

a. Diet	
b. Weight	loss	
c. Physical	Activity	
d. All	of	the	above	
e. None	of	the	above	

	
9. What	are	complications	of	diabetes?	

a. Coronary	artery	disease,	Hypertension,	Hyperlipidemia,	Stroke	
b. Retinopathy,	Neuropathy,	Nephropathy	
c. A	&	B	

	
10. The	Center	for	Disease	Control	and	Prevention	(CDC)	has	approved	a	Diabetes	Prevention	

Program	for	patients	with	prediabetes.	
a. True	
b. False	
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Appendix C 

Prediabetes Post-Assessment Survey 

1. Have	you	heard	of	the	term	“prediabetes”?	
a. Yes	
b. No	

	
2. What	lab	tests	are	used	to	identify	prediabetes?	(select	all	that	apply)	

a. Hemoglobin	A1c	(HbA1c)	
b. Fasting	plasma	glucose	
c. Oral	glucose	tolerance	test	
d. Random	plasma	glucose	

	
3. What	is	the	definition	of	prediabetes?	

a. Blood	glucose	levels	that	are	lower	than	normal,	putting	that	patient	at	risk	for	
diabetes	

b. Blood	glucose	levels	that	are	normal,	potentially	causing	diabetes	
c. Blood	glucose	levels	that	are	higher	than	normal,	but	not	high	enough	to	be	

diagnosed	as	diabetes	
d. Blood	glucose	levels	that	are	higher	than	normal,	confirming	a	diagnosis	of	diabetes	

	
4. What	are	risk	factors	for	prediabetes	and	type	2	diabetes?	(select	all	that	apply)	

a. Overweight	(BMI	>	25	kg/m2)	
b. Have	a	parent	or	sibling	with	T2DM	
c. Physically	inactive	less	than	three	times	per	week	
d. 45	years	or	older	
e. Delivered	a	baby	more	than	nine	pounds	or	diagnosed	with	gestational	diabetes	
f. Have	polycystic	ovarian	syndrome	

	
5. What	ethnic	groups	are	at	highest	risk	for	prediabetes	and	type	2	diabetes?	(select	all	that	

apply)	
a. African-Americans	
b. Hispanic/Latino	Americans	
c. American	Indian	
d. Pacific	Islanders	
e. Asian	Americans	

	
6. How	many	Americans	have	prediabetes?	

a. 34	million	
b. 54	million	
c. 84	million	
d. 104	million	
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7. Can	a	diagnosis	of	prediabetes	be	reversed?	
a. Yes	
b. No	

	
8. How	can	diabetes	be	prevented	or	prolonged?	

a. Diet	
b. Weight	loss	
c. Physical	Activity	
d. All	of	the	above	
e. None	of	the	above	

	
9. What	are	complications	of	diabetes?	

a. Coronary	artery	disease,	Hypertension,	Hyperlipidemia,	Stroke	
b. Retinopathy,	Neuropathy,	Nephropathy	
c. A	&	B	

	
10. The	Center	for	Disease	Control	and	Prevention	(CDC)	has	approved	a	Diabetes	Prevention	

Program	for	patients	with	prediabetes.	
a. True	
b. False	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	

Thank	you	for	your	time.	
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Appendix D 

DPP Referral Form	


