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Effectiveness of Provider Education Concerning Prediabetes Treatment in
Mississippi
Marlana McFarland MSN, FNP-BC
Mississippi University for Women
Supervising Faculty: Dr. Teresa Hamill DNP, FNP-BC
Abstract
Prediabetes is defined by the American Diabetes Association (ADA) as having an A1C of
5.7-6.4% or a fasting plasma glucose of 100-125 mg/dl. Prediabetes greatly increases the
risk of developing type 2 diabetes mellitus (T2DM) and cardiovascular disease (ADA,
2019). The purpose of this Doctor of Nursing Practice (DNP) project was to determine if
providing education to PCPs, practicing in MS, regarding the implementation of a
prediabetes treatment algorithm improved their knowledge and implementation of the
ADA guidelines. The intention was to bring increased awareness of ADA guidelines
regarding the current treatment recommendations for patients with prediabetes to PCPs.
A pretest and posttest were utilized to assess whether the PCPs’ knowledge and
implementation of ADA guidelines improved. The overall goal of this research project
was to improve the care of the patients, families, and communities served through
properly educating PCPs in MS on the current ADA guidelines for treating patients
diagnosed with prediabetes, thereby decreasing, or preventing long-term detrimental
effects on their health. Descriptive and inferential statistics were utilized to compare the
two independent samples. It was determined that there was not a statistically significant
difference from pretest to posttest responses (p=.35); however, both of the practice-based
questions yielded significantly positive results, indicating a change in practice.
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Effectiveness of Provider Education Concerning Prediabetes Treatment in
Mississippi
Prediabetes is a medical condition in which one has impaired glucose metabolism;
however, the individual’s glucose levels do not meet criteria for the diagnosis of diabetes
(ADA, 2019). Prediabetes is defined by the American Diabetes Association (ADA) as
having an A1C of 5.7-6.4% or a fasting plasma glucose of 100-125 mg/dl. Prediabetes
greatly increases the risk of developing type 2 diabetes mellitus (T2DM) and
cardiovascular disease (ADA, 2019).
Statement of Purpose
The purpose of this Doctor of Nursing Practice (DNP) project was to determine if
providing education to primary care providers (PCPs), practicing in Mississippi,
regarding the implementation of a prediabetes treatment algorithm improved their
knowledge and implementation of ADA guidelines. The intention was to bring increased
awareness of ADA guidelines regarding the current treatment recommendations for
patients with prediabetes to PCPs in MS. It is the obligation of PCPs to treat patients who
are identified as being affected by prediabetes, in an effort to decrease their chances of
developing T2DM (ADA, 2019). Primary care providers can use this research project to
enhance their knowledge and practice of appropriately treating patients diagnosed with
prediabetes. The overall goal of this research project was to improve the care of the
patients, families, and communities served through properly educating PCPs in MS on
the current ADA guidelines for treating patients diagnosed with prediabetes, thereby
decreasing, or preventing long-term detrimental effects on their health.
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Background of the Problem
Prediabetes often goes undetected and/or untreated, which leaves great potential
for detrimental, long-term effects on patients, as they may progress to type 2 diabetes
mellitus. According to the Centers for Disease Control and Prevention (CDC),
approximately 88 million (34.5%) of the adult US population have prediabetes; of those,
more than 84% are unaware of their condition. Approximately 34.2 million (10.5%)
adults in the US population have diabetes. Of those with diabetes, 26.8 million have been
given an official diagnosis of diabetes, whereas the remaining 7.3 million (21.4%) remain
undiagnosed (Prediabetes - Your Chance to Prevent Type 2 Diabetes, 2020).
The ADA recommends intensive lifestyle intervention with diet, exercise, and
weight loss, both with and without medical management with Metformin for prediabetic
patients (ADA, 2019). Although the goal of treating prediabetes is regression to
normoglycemia, therefore preventing type 2 diabetes mellitus; it is equally important to
consider the sequelae of untreated or undiagnosed diabetes in order to fully comprehend
the magnitude of undiagnosed prediabetes and the need for adequate treatment.
Treatment guidelines and/or recommendations change significantly once progression to
type 2 diabetes mellitus has occurred, which not only affects one’s physical wellbeing but
also their financial wellbeing; some medications indicated to treat T2DM are expensive,
and all medications come with a risk of undesirable side effects. There are also financial
effects related to missed work, as well as the mounting cost of more frequent diabetesrelated visits to control and/or treat T2DM.
There is sufficient evidence that microvascular complications occur in
prediabetes; therefore, treatment is appropriate and essential for this population of
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patients (Perreault et al., 2019). Overall, the importance of this study was to educate
primary care providers (PCPs) in Mississippi on the implementation of ADA guidelines
for treating prediabetic patients in an attempt to prevent any lasting detrimental effects
caused from the progression of prediabetes to type 2 diabetes mellitus. Through
utilization of the ADA guidelines, multiple effects related to T2DM may be reduced or
prevented including: problems related to the macrovascular system, microvascular
system, kidneys, eyes, feet, and/or nerves, all of which may lead to irreversible disease
processes. Treating prediabetes is not only the right thing to do for the patients served but
it also has significant effects regarding the financial burden of treatment once progression
to type 2 diabetes mellitus has occurred. The significance of this research project is to
determine whether the knowledge and implementation of ADA guidelines, by PCPs
practicing in Mississippi (MS), improved or not after receiving educational materials,
including a treatment algorithm and patient handouts for use in their practice.
Objectives of the Project
For this project the following objectives were developed based on the purpose of
the project and the desired outcomes:
1. Develop an easy-to-follow algorithm based on ADA guidelines for the treatment
of prediabetes.
2. Compile educational materials that PCPs can offer to their patients diagnosed
with prediabetes.
3. Develop a pretest and posttest to administer to PCPs prior to receiving educational
materials, then again after 3-4 months of receiving educational materials.
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4. Analyze, based on the pretest and posttest, whether PCPs knowledge and
implementation of ADA guidelines regarding the treatment of those with
prediabetes changed or not.
PICOT Question
Does education regarding implementation of a prediabetes treatment algorithm
improve primary care providers’ knowledge and implementation of ADA guidelines?
Terms
There are multiple terms contained in the PICOT question. The following list
below contains their theoretical and operational definitions:
Education
Theoretical: Vanes (2017) defines education as “imparting, receiving, or
acquiring knowledge.”
Operational: For the purpose of this project, the term education was defined as
the process of receiving or giving instructions systematically concerning the treatment of
patients diagnosed with prediabetes.
Implementation
Theoretical: Merriam-Webster (2020) defines implementation as “an act or
instance of implementing something: the process of making something active or
effective.”
Operational: For the purpose of this project, the term implementation was defined
as the act of putting a plan in motion to treat prediabetes based on current ADA
guidelines.
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Prediabetes
Theoretical: Vanes (2017) defines prediabetes as “early evidence of autoimmune
disease or impaired carbohydrate metabolism in patients who later develop overt diabetes
mellitus.”
Operational: For the purpose of this project, the term prediabetes was defined as
an individual with a Hemoglobin A1C level between 5.7-6.4%.
Treatment algorithm
Theoretical: Vanes (2017) defines treatment as “any specific procedure used for
the cure of the amelioration of a disease or pathological condition.”
Theoretical: Vanes (2017) defines an algorithm as “a formula or set of
instructions for solving a particular problem.”
Operational: For the purpose of this project, the term treatment algorithm was
defined as a set of steps to guide PCP’s treatment plan for patients diagnosed with
prediabetes for the purpose of preventing, improving, or curing disease. See appendix A.
Primary care provider (PCP)
Theoretical: Vanes (2017) defines a primary care provider (PCP) as “the health
care provider (nurse practitioner, physician’s assistant, or physician) to whom a patient
first goes to address a problem with his or her health.”
Operational: For the purpose of this project, the term primary care provider
(PCP) was defined as a nurse practitioner, physician’s assistant, medical doctor, or doctor
of osteopathy practicing in Mississippi that participated in this project.
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Knowledge
Theoretical: Vanes (2017) defines knowledge as “a pattern of cognitive
information related to a specific topic, or its acquisition, which can be strengthened.”
Operational: For the purpose of this project, the term knowledge was defined as
the awareness gained through education and/or experiences, as evidenced by data
comparison of pretest and posttest results.
ADA Guidelines
Theoretical: American Diabetes Association defines ADA guidelines as “The
guidelines established by the American Diabetes Association that seeks to educate the
public about diabetes and to help those affected by it through funding research to
manage, cure, and prevent diabetes.”
Operational: For the purpose of this project, the term ADA guidelines was
defined as the guidelines set forth by the American Diabetes Association for prediabetes
treatment and prevention of the progression to type 2 diabetes.
Theoretical Framework
Nola Pender’s Health Promotion Model (HPM) was utilized to guide this research
project, due to its focus on health promotion and the overall well-being of people, which
was the ultimate goal of this research project. Through utilization of the HPM, both
patients and primary care providers may become more knowledgeable and empowered;
therefore, improving health promotion and type 2 diabetes mellitus prevention. Based on
the HPM, individuals are more likely to follow recommendations and/or guidelines if
they can foresee the potential benefits of compliance versus the possible consequences of
non-compliance with the recommendations or guidelines (Alligood, 2018). The HPM was
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used to guide this research project throughout each phase, with the results of one phase
further enhancing health promotion in the following phases. Since PCPs are becoming
more knowledgeable regarding the importance of properly diagnosing and treating
prediabetes; the potential to improve the outcomes of one’s own health promotion is
increased among patients, families, and the communities served.
The HPM addresses not only the person but also the environment, health, and
nursing in order to adequately promote health and wellness in a more holistic manner.
Since this model recognizes not only individuals but also the environment that surrounds
them, regarding their overall health, it is easy to understand and therefore the usability of
this model to guide research and nursing care in general is greatly sustained. The HPM
includes three main categories: individual characteristics and experiences, behaviorspecific cognitions and affect, and behavioral outcomes. Looking at each individual’s
own personal characteristics and experiences allows behaviors and habits to be evaluated,
which has a great impact on one’s own health promoting behaviors. The HPM identifies
the following behavior-specific cognitions and affects, that may have a motivational
significance: perceived benefits of action, perceived barriers to action, perceived selfefficacy, and activity-related affect. In regard to behavioral outcomes, the HPM focuses
on raising consciousness of health promoting behaviors, promoting self-efficacy,
enhancing benefits of change, controlling the environment to support change, and
managing any barriers interfering with change (Butts & Rich, 2018).
The HPM offers a holistic approach to nursing care, Pender defines the goal of
nursing care as “the optimal health of the individual” (Alligood, 2018, p. 323). Through
Pender’s experiences in education, human development, nursing, and psychology, she
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formed the foundation for the HPM. The HPM incorporates fourteen theoretical
assertions that include behaviors, commitment, barriers, competency, self-efficacy, and
influences; as well as the interpersonal and physical environment. This model is highly
focused on self-efficacy and the needed behaviors to enhance one’s own health
throughout the lifespan. The HPM is individualized and considers multiple aspects of
care, as a basis for promoting the overall health of individuals. Health promotion is a
lifelong endeavor that must be taught and fostered on the continuum in order for it to be
deemed effective, the HPM outlines this need.
Review of Literature
The purpose of this study was to evaluate whether or not providing primary care
providers in MS with education regarding ADA guidelines for the treatment of
prediabetes improved their knowledge and implementation rate in this patient population.
Treatment of prediabetes is imperative for diabetes prevention; the following review of
current literature indicates the importance of prediabetes treatment. The intention was to
provide primary care providers with knowledge of the current guidelines for properly
treating patients diagnosed with prediabetes. It is imperative that proper treatment
following ADA guidelines takes place to prevent both progression to type 2 diabetes
mellitus and complications of prolonged elevated glycemic exposure. The literature
reviews illustrate the importance and benefits of prediabetes treatment and the benefits of
early intervention.
In a study by Shi, (2016) the importance of diabetes prevention and strategies to
enhance the rate of effectiveness of prevention were discussed. Diabetes is in fact
preventable but only through the reshaping of one’s way of life and maintenance of those
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lifestyle changes. This article discussed the Mediterranean diet as one option of lifestyle
change that can cause a significant decline in type 2 diabetes mellitus and cardiovascular
disease; however, it also spoke to the importance of increased physical activity and the
need for continuous education. Educational needs may be met by individuals,
communities, medical professionals, government officials, etc. According to Shi (2016),
if there was a greater interest in participating and educating the general public, the rates
of diabetes and other chronic metabolic diseases would decrease drastically, to a more
manageable number; therefore, enhancing the overall quality of life.
In a study conducted by Harry et al., (2018) the attitudes and behaviors of primary
care providers in the Northern Midwest, regarding cardiovascular (CV) disease risk and
diabetes prevention were evaluated. A cross-sectional survey was utilized as part of a
randomized control trial to come to the conclusion that overall, the PCPs agreed on the
importance of screening for prediabetes, diabetes prevention, and discussing
cardiovascular risk with those deemed to be at high risk of disease development. Overall,
this study showed that PCPs generally agreed that there is a high level of importance on
screening for prediabetes, diabetes prevention, and assessing patients’ CV risk, despite
time constraints being a hinderance. Sixty-eight percent of the participants reported that
visit times were too short to adequately discuss CV risk factor care with those found to be
at high risk for CV disease and/or diabetes. One option to improve the time constraint is
to better utilize the electronic health record’s (EHR) clinical decision support tool.
Seventy-eight percent reported they would like to use the EHR more to improve care;
however only 41% reported feeling confident enough to use this tool.
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In a study by Subramanian et al., (2017) three intervention groups were formed to
include: a lifestyle modification group, a Metformin administration group, and a control
group using a placebo. These three groups were monitored over a ten-year time span. At
the conclusion of the study, 2,531 of the original 3,234 participants remained. It was
found that the group of participants that were in the lifestyle intervention group and met
the criteria of losing 5-7% of their body weight decreased their risk of developing type 2
diabetes by 58%. It was also found that individuals in the Metformin administration
group were more likely to have developed diabetes than those in the lifestyle intervention
group. This research article is very beneficial to the current research project since losing
5-7% of one’s body weight is one of the ADA’s main goals.
Mainous et al., (2018) conducted a study that investigated the perceptions of
diabetes risk among U.S. adults diagnosed with prediabetes and the role of physician
communication concerning risk in influencing the perceptions of patients. It was found
that <25% of the patients that met diagnosis criteria for prediabetes were even aware they
were in a high-risk category for the development of diabetes mellitus. These findings
further prove the major concern around the lack of knowledge and awareness among
patients. It is unclear whether the patients were never told about their glucose level or if
they simply did not understand the diagnosis. Patient perception of risk becomes stronger
if they are told by a provider that they are at high risk and why they are at high risk.
Based on the findings of this study, healthcare providers have the ability to not only
decrease the number of patients with undiagnosed prediabetes but also increase their
perception of risk of developing diabetes by explaining their diagnosis and associated risk
factors (Mainous et al., 2018).

21
A study by Wu et al., (2018) researched whether lifestyle management was being
conducted on prediabetic patients, it was found that the United States of America (USA)
had a low prevalence for addressing lifestyle management in this population. This study
included an estimated 4,039 visits, where prediabetes was identified. Of those visits,
lifestyle management was addressed in 22.8%, diet and/or nutrition management was
discussed in 86.1%, exercise in 62.1%, and weight reduction in 34.1%. This article and
others prove that there is a great need for educating primary care providers on ADA
guidelines for the treatment of prediabetic patients.
An article by Herman & Ratner, (2020) states that Metformin should be started in
prediabetes patients that are considered to be at high-risk of developing type 2 diabetes
mellitus, in contrast to the watchful waiting approach. Those considered to be at a higher
risk of developing diabetes include those who are young, more obese, more
hyperglycemic, and/or have a history of gestational diabetes. The problems identified
with the watchful waiting approach is that studies have shown that at the time of
diagnosis with type 2 diabetes mellitus, 8-16% of patients have diabetic retinopathy,
17-22% have microalbuminuria, and 14-18% have peripheral neuropathy (Herman &
Ratner, 2020). Utilization of Metformin early on decreases microvascular,
macrovascular, and neuropathic complications, as well as decreasing cardiovascular risk.
In a study by Nathan et al., (2015) that looked at the long-term effects of lifestyle
intervention or Metformin on the development of diabetes and microvascular
complications, both lifestyle interventions and the use of Metformin were studied to
determine the long-term effects. This study was conducted over several years; results
after 15 years post enrollment concluded that the majority of participants had indeed
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developed diabetes. Participants that did not progress to diabetes had a 28% lower
prevalence of the development of microvascular complications than did those who
progressed to diabetes (Nathan et al., 2015). This study supports the need for further
education of primary care providers to enhance their knowledge regarding ADA
guidelines for prediabetic patients.
Holliday et al., (2019) conducted a quasi-experimental, mixed-methods study by
using a pretest and posttest to determine if the use of certain tools and resources
combined with system change led to an increase in screening and referrals to community
YMCA Diabetes Prevention Programs (DPPs) for Medicare patients at high risk for
developing type 2 diabetes mellitus. The participants were given a 13-question pretest
initially, then a toolkit that included an algorithm for prediabetes identification and
intervention. Following the initial assessment, they were given a posttest with the same
13 questions as was on the pretest, along with a survey asking if they adopted use of the
toolkit. The pretest-posttest method was used to evaluate for any changes in attitude or
behaviors regarding prediabetes screening, testing, and/or referrals. Results were
analyzed based on reach, efficacy, adoption, implementation, and maintenance; the
results varied. A valuable lesson learned was that of approaching screening and referral
as a quality improvement method rather than a requirement did result in greater
engagement with providers in busy clinic settings (Holliday et al., 2019).
After conducting a review of literature, the need for further education regarding
prediabetes treatment was even more evident. Prediabetes is a well-studied subject; the
importance of recognition and treatment has been shown in order to improve the health
and wellbeing of those affected with this disease. Past research indicates a great need for
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improvement in the area of prediabetes treatment, this research project’s goal was to
improve the overall treatment of prediabetes through educating PCPs in Mississippi on
the current ADA guidelines.
Population and Setting
The population for this research project included 70 possible participants that
initially agreed to participate. All of those 70 individuals provided their e-mail address
for the pretest to be sent to them, which served as their consent to participate. All of the
possible participants were either nurse practitioners, medical doctors, or doctors of
osteopathy that were currently practicing in Mississippi. However only 47 of those
possible participants actually completed the pretest that was e-mailed to them. Of the 47
participants, only 27 completed the posttest that was sent to them within 3-4 months of
them completing the pretest and receiving the educational materials. The setting for this
research project was though e-mail and Facebook interactions with primary care
providers (PCPs) that practiced in a variety of settings in Mississippi (MS). Due to the
current Covid-19 restrictions, in-person implementation was not possible.
Project Implementation/Methodology
This project was focused on quality improvement by assessing PCP’s knowledge
and management of those diagnosed with prediabetes. Once the research project proposal
was approved by Mississippi University for Women (MUW) (see Appendix B) and North
Mississippi Health Services’ (NMHS) (see Appendix C) Institutional Review Board
(IRB), an invitation (see Appendix D) was sent out asking for voluntary participation
from PCPs through e-mail and Facebook to obtain a convenience sample. A pretest (see
Appendix E) was then e-mailed to those that consented to participate in the study. Once
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the pretest was submitted, an algorithm (see Appendix A) for PCPs to use when assessing
and teaching patients with a diagnosis of prediabetes and handouts including patient
education, were e-mailed to the participants. After 3-4 months, a posttest (see Appendix
F) was e-mailed out to every participant that completed the pretest. The result of the
pretest and posttest were statistically analyzed, and the results shared with the providers
that participated. The teaching materials, including the algorithm and two patient
handouts, were utilized to create a continuing education (CE) credit thorough Mississippi
Nurses’ Association (MNA) to further increased PCPs knowledge and use of the
American Diabetes Association (ADA) guidelines. The CE is currently awaiting approval
from MNA, once approval is obtained, dissemination will occur via a pre-recorded zoom
presentation during a monthly MNA District 18 meeting.
Tools/Instruments
An algorithm (see Appendix A) was created, strictly adhering to the ADA
guidelines for the treatment of patients diagnosed with prediabetes. This algorithm was
created for the sole purpose of being more accessible and easier to follow for PCPs to
quickly refer to when treating prediabetes in their clinics. Easy access to handouts were
provided to participants (see Appendix G & H) that were created by ADA, so that PCPs
would have the educational materials on hand to provide to their patients. The pretest (see
Appendix E) and posttest (see Appendix F) were created using Google Forms; these tests
consisted of nine total questions. The first three questions were related to personal
practice/demographics. The next six questions assessed knowledge and treatment
practices surrounding the treatment of patients diagnosed with prediabetes.
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Evaluation Method
This project was evaluated through utilization of a pretest and a posttest that was
created using Google Forms. The pretest was administered prior to providing educational
materials with each participating PCP. Then a posttest was administered within 3-4
months to assess whether the PCP’s knowledge and implementation of ADA guidelines
improved or not. The pretest and posttest results were compared statistically by a
professional statistician to determine any changes in knowledge base and/or
implementation rates. The results of this project will be used to further educate providers
on the importance of treating prediabetic patients.
Project Timeline
In the Fall semester of 2020, the researcher conducted literature reviews, created
an algorithm, compiled teaching materials, and completed the original proposal.
Beginning early Spring 2021, the committee and mentor of this project was selected. By
mid-Spring the proposal was defended, and the project was submitted to Mississippi
University for Women’s Institutional Review Board (IRB) and North Mississippi Health
Service’s Institutional Review Board. IRB approval was received from North Mississippi
Health Service’s Institutional Review Board on March 16th, 2021 and from Mississippi
University for Women’s Institutional Review Board on March 25th, 2021.
Implementation of this research project began August 1st, 2021, when an invitation to
participate in this research study was sent out through e-mails and posted on Facebook
seeking voluntary participation from PCPs practicing in MS. The pretest and educational
materials were sent out to those who consented to participate August 17th - 22nd, 2021.
Following the pretest in August, a posttest was sent on January 18th, 2022, to the 47
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participants that completed the pretest to assess whether their knowledge and
implementation of ADA guidelines had changed. Posttest results were accepted through
January 24th, 2022, with only 27 participants completing them. After data collection was
completed, the data was compiled into an excel spreadsheet and sent to a statistician to
assist with data interpretation on January 25th, 2022. Statistical analysis was received on
January 31st, 2022. Results were compiled during the Spring semester of 2022. The final
defense took place on April 12th, 2022.
Results of the Project
The goal of this quality improvement project was to increase the knowledge and
implementation of ADA guidelines among PCPs in MS. Education materials were
provided after completion of the pretest, followed by a posttest within 3-4 months to
gather the needed data. Descriptive and inferential analysis was performed by a
professional statistician to complete the statistical analysis. The responses to the pretest
and posttest were analyzed as two independent samples, with a final comparison to assess
for any changes in PCPs’ knowledge and implementation of ADA guidelines.
Participants
The data collected for this study was obtained largely from nurse practitioners,
with one medical doctor and one doctor of osteopathy participating. The pretest consisted
of 45 nurse practitioners, one medical doctor, and one doctor of osteopathy. Of those
participants, 27.7% reported being in the profession 0-1 years, 36.2% 2-5 years,
4.3% 6-10 years, 14.9% 10-20 years, and 17% reported being in the profession greater
than 20 years (see Figure 1). The posttest consisted of 25 nurse practitioners, one medical
doctor, and one doctor of osteopathy. Of these participants, 37% reported being in the
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profession 0-1 years, 29.6% 2-5 years, 3.7% 6-10 years, 11.1% 10-20 years, and 18.5%
reported being in the profession greater than 20 years (see Figure 2).
Number of Years

N

%

0-1

13

27.7%

2-5

17

36.2%

6-10

2

4.3%

10-20

7

14.9%

20+

8

17.0%

Figure 1, Pretest: Number of Years in the Profession
Number of Years

N

%

0-1

10

37.0%

2-5

8

29.6%

6-10

1

3.7%

10-20

3

11.1%

20+

5

18.5%

Figure 2, Posttest: Number of Years in the Profession
Outcomes
The outcomes were based on statistical analysis of those that completed both the
pretest and posttest. The first knowledge-based question assessed whether PCPs refer
prediabetic patients to a diabetes prevention program (DPP) or not. The pretest indicated
that 29.6% reported yes, they do refer to DPP; while 70.4% reported no, they do not refer
patients to DPP (see Figure 3). Based on ADA guidelines, a referral to a DPP should be
done for all prediabetic patients with an A1C between 5.7-6.49%. The posttest indicated
that 81.5% reported yes, they do refer prediabetic patients to a DPP and only18.5%
continued to report no, they do not refer to a DPP (see Figure 4).
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29.6%

70.4%

Figure 3, Pretest: DPP Referral

18.5%

81.5 %

Figure 4, Posttest: DPP Referral
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The second knowledge-based question addressed in the pretest and posttest was at
what A1C do the participating PCPs initiate lifestyle modifications only, to prediabetic
patients. For this question, multiple answers could be selected. See Figure 5 for the actual
results on the pretest. ADA guidelines recommend lifestyle modifications alone for an
A1C of 5.7-6.1%, therefore any selection of answers that included those numbers,
without exceeding 6.1% were counted as correct answers, which tabulated the correct
answers to be 88.9%, and incorrect answers to be 11.1%. Posttest results are listed in
Figure 6. Based on ADA guidelines, any selection of answers that included an A1C of
5.7-6.1, were counted as correct answers, which tabulated the correct answers to be
96.3%, and incorrect answers to be 3.7%.
A1C

N

%

5.7 - 5.8% (1)

10

37.0%

5.9 - 6.1% (2)

5

18.5%

6.2 - 6.4% (3)

1

3.7%

1&2

9

33.3%

2&3

2

7.4%

Figure 5, Pretest: A1C% Treatment with Lifestyle Modifications Alone
A1C

N

%

5.7 - 5.8% (1)

24

88.9%

5.9 - 6.1% (2)

0

0.0%

6.2 - 6.4% (3)

1

3.7%

1&2

2

7.4%

2&3

0

0.0%

Figure 6, Posttest: A1C% Treatment with Lifestyle Modifications Alone
The third knowledge-based question evaluated at what A1C % PCPs initiate
Metformin along with lifestyle modification together in the treatment of prediabetes. For
this question, multiple answers could be selected. Pretest results are listed in Figure 7.
ADA guidelines state that Metformin should be added to lifestyle modification when an
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A1C falls between 6.2-6.49%; therefore, only one answer to this question is correct; 37%
answered this question correctly and 63% answered it incorrectly. Posttest results are
listed in Figure 8. Based on ADA guidelines that Metformin should be added to lifestyle
modification when an A1C falls between 6.2-6.49%; only 3.7% answered this question
correctly and 96.3% answered it incorrectly. Results from this question yielded a higher
percentage that answered the question incorrectly after receiving educational materials.
A1C

N

%

5.7 – 5.8% (1)

0

0.0%

5.9 - 6.1% (2)

8

29.6%

6.2 - 6.4% (3)

10

37.0%

1&2

4

14.8%

2&3

5

18.5%

Figure 7, Pretest: A1C% Metformin is added to Treatment
A1C

N

%

5.7 - 5.8% (1)

4

14.8%

5.9 - 6.1% (2)

13

48.1%

6.2 - 6.4% (3)

1

3.7%

1&2

7

25.9%

2&3

2

7.4%

Figure 8, Posttest: A1C% Metformin is added to Treatment
The final knowledge-based question assessed how many weeks PCPs waited to
consider adding Metformin to patients that had no weight loss after being started on
lifestyle modifications. Pretest results are listed in Figure 9. ADA guidelines recommend
adding Metformin to those with an A1C between 5.7-6.1%, if they have been on lifestyle
modifications alone with no weight loss noted in 16 weeks. Posttest results are listed in
Figure 10. Based on ADA guidelines, Metformin should be considered after 16 weeks if
no weight loss is noted with lifestyle modifications alone, only 3.7% answered this
question correctly after receiving the algorithm. Results from this question also yielded a

31
higher percentage that answered the question incorrectly after receiving educational
materials. A large percentage of PCPs reported initiating Metformin sooner than the
guideline recommends in both the pretest and posttest.
Number of Weeks

N

Never

%
0

0.0%

8 weeks

10

37.0%

12 weeks

14

51.9%

16 weeks

3

11.1%

Figure 9, Pretest: Number of Weeks before adding Metformin
Number of Weeks
Never

N

%
0

0.0%

8 weeks

22

81.5%

12 weeks

4

14.8%

16 weeks

1

3.7%

Figure 10, Posttest: Number of Weeks before adding Metformin
The two remaining questions were practice-based question with yes or no answers
only. The first practice question assessed whether the PCPs follow a protocol or
algorithm for treating prediabetes or not. The pretest revealed that 55.6% of the PCPs do
currently utilize a protocol or algorithm to treat prediabetes, while 44.4% reported not
using a protocol or algorithm (see Figure 11). The posttest revealed that 92.6% of the
PCPs do now utilize a protocol or algorithm to treat prediabetes, while only 7.4%
reported continuing to not using a protocol or algorithm (see Figure 12).
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Figure 11, Pretest: Use of a protocol/algorithm for Prediabetes Treatment

Figure 12, Posttest: Use of a protocol/algorithm for Prediabetes Treatment

33
The final practice-based question assessed whether PCPs offered their prediabetic
patients educational handouts with more information regarding their diagnosis and
treatment or not. Pretest results revealed that 88.9% of the PCPs reported yes, they do
provide their patients with educational handouts, while 11.1% reported no, they do not
provide their patients with educational handouts. There is no ADA guideline that states
that an educational handout should be provided to prediabetic patients; however, they
have published materials that are readily available to give them more information about
their diagnosis and treatment. These educational handouts are written on a 6th grade level,
meaning the information should be easily accessible and understood by adults. The
posttest revealed that 100% of the PCPs reported yes, they do now provide their patients
with education handouts, while zero reported no, they do not provide their patients with
educational handouts.
At the conclusion of project implementation and analyzing the data collected; the
researcher considered the goals partially met. Although the knowledge-based questions
did not yield positive results, the percent of referrals to DPP improved and the percent of
correct initiation of lifestyle modifications alone improved. Both of the practice-based
questions yielded significantly positive results, indicating a change in practice.
Project Limitations
There were a few limitations noted throughout the implementation of this project.
Given my current employment status with North Mississippi Health Services, it was
required that this project be approved by their institutional review board (IRB) in addition
to Mississippi University for Women’s IRB approval. Another limitation was the small
sample size; with only 70 possible participants and only 27 of those completing both the
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pretest and posttest. The greatest limitation was that which was due to the current state of
the Covid-19 pandemic restricting face-to-face interactions with participants and the time
constraints of healthcare personal with the increased demand. The results may have been
significantly different had face-to-face interactions been possible with PCPs to review the
guidelines and algorithms.
Project Significance
The significance of this research project was to determine whether or not
Mississippi PCPs’ knowledge and implementation of ADA guidelines improved after
receiving educational materials, including an algorithm and patient handouts. Overall, the
importance of this study was to educate PCPs in Mississippi on the current ADA
guidelines for treating prediabetic patients in an attempt to prevent lasting detrimental
effects caused from the progression of prediabetes to type 2 diabetes mellitus. Through
utilization of ADA guidelines, multiple effects related to type 2 diabetes may be reduced
or prevented including: problems related to the macrovascular system, the microvascular
system, kidneys, eyes, feet, and/or nerves, all of which may lead to irreversible disease
processes. The overall goal was to have an easy-to-follow, accessible algorithm for
providers to refer to when treating their patients diagnosed with prediabetes. An added
benefit was for PCPs to also have some handouts readily available to provide to their
patients to help them learn about their diagnosis and how to better care for themselves.
This project has the foundation needed to be a significant benefit to patients in
Mississippi if PCPs will utilize the algorithm and provide the handouts to their patients.
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Implications and Recommendations
Early treatment of prediabetes, including lifestyle interventions, with or without
medical management, is vital in preventing prediabetes from progressing to type 2
diabetes mellitus. Even though the sample size was relatively small and current Covid-19
restrictions limited face-to-face interactions, there were still some significant results in
some areas of this study.
Nursing
Implementation of this project revealed that education utilizing ADA guidelines
and an easy-to-follow algorithm improved practice in the treatment of prediabetic
patients. It is recommended for any future study to place a high emphasis on when it is
appropriate to prescribe Metformin for patients diagnosed with prediabetes as this was
the area with significantly negative results.
Nursing Research
Since prediabetes is, in fact, a treatable condition, ongoing research into
promoting primary care providers’ knowledge and implementation of treatment is
essential. It is recommended that future studies obtain a larger sample size, utilize
face-to-face interactions, and remain focused on the most current ADA guidelines with
use of an algorithm such as the one created for this project along with education materials
for patients.
Nursing Education
The results of this study proved that by providing an algorithm and educational
materials to PCPs, these providers were more likely to follow ADA guidelines and
provide patients with materials they could use to better understand their diagnosis and
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treatment options. It is recommended by the researcher that an algorithm such as the one
utilized in this study be added into the curriculum for graduate level nursing education to
improve use of the guidelines. The researcher also recommends dissemination of the
findings of this study to larger groups of health care providers through continuing
education offerings, which are pending approval from Mississippi Nurse’s Association
(MNA) at this time.
Community
Clinical practice changes with PCPs due to exposure to the information and
materials provided by this quality improvement project has the potential to directly
impact the health of the communities served. Untreated prediabetes can lead to many
chronic conditions; therefore, the researcher recommends further dissemination of ADA
guidelines utilized for the basis of this study, to populations that are at increased risk of
prediabetes.
Project Budget
Implementation of this research project from start to finish, included a budget of
$12,005.00. This budget included hourly wages for the DNP student researcher’s time,
printing expenses, statistician expenses, editorial expenses, and binding fees. Hours taken
away from patient care is not included in this budget, as all work for this research project
was completed outside of the work setting. The researcher was not reimbursed for any
time spent on the project, as it was conducted solely for academic purposes, as a portion
of her DNP curriculum at Mississippi University for Women.
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Project Budget
DNP Student Wages $45.00 per hour X’s 250 hours
Printing Expenses (copies of algorithm, handouts, pretest, posttest, etc.)
Statistician Expenses
Editorial Expenses
Binding
Total Estimated Cost

$ 11,250.00
$
30.00
$
170.00
$
400.00
$
155.00
$ 12,005.00

Conclusion
This quality improvement project was completed to determine if providing
education to PCPs, practicing in MS, regarding the implementation of a prediabetes
treatment algorithm improved their knowledge and implementation of ADA guidelines or
not. The intention was to bring increased awareness of ADA guidelines regarding the
current treatment recommendations for patients with prediabetes to PCPs in MS and to
evaluate whether or not implementation led to a change in practice. A pretest and posttest
were utilized to gather data that was sent to a statistician for statistical analysis. A review
of the descriptive analysis revealed that there was a small increase from the pretest to the
posttest scores. However, the results from the paired samples t-test indicated that the
increased score from the pretest (M = 1.92, SD = 0.78) to the posttest (M= 2.00, SD =
0.56) did not represent a significant difference in the test scores,
t(26) = -.40, p=.35 (one-sided p-value). Despite the statistical data reported, practice
change was noted based on the results of the two-practice based question significantly
improving.
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APPENDIX A

Prediabetes Treatment Algorithm
Risks/Treatments

Low Risk

Moderate Risk

High Risk

Hemoglobin A1C %

5.7-5.8%

5.9-6.1%

6.2-6.49%

Modify Modifiable Risk Factor Assessment

✓

✓

✓

DPP Referral

✓

✓

✓

Physical Activity ≥150 minutes/week

✓

✓

✓

Healthy Diet (See handout)

✓

✓

✓

✓

✓

✓

If BMI ≥ 25 kg/m2 Loose 7% of Body Weight
Pharmacologic Therapy (Metformin
Gastric Surgery Referral

1st

line)

✓
✓

1. May consider pharmacologic therapy in low and medium risk if no weight loss obtained after
16-weeks lifestyle modifications.
2. Gastric Surgery Referral recommended if BMI ≥40 kg/m2 with out any other risk factors or ≥35
kg/m2 with 1 or related co-morbidities and/or if no weight loss after lifestyle modification and/or
metformin therapy (Bea.2017).
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MODIFIABLE RISK FACTORS

Prediabetes Treatment Options

Physical Inactivity

Stress

Diet

Smoking

Obesity

Limiting Alcohol

Hypertension

Improving Sleep Quality

Hyperlipidemia
DPP – DIABETES PREVENTION PROGRAM

http://www.diabetes.org/prevention

https://www.cdc.gov/diabetes/prevention

150 MIN – MODERATE INTENSITY EXERCISE PER WEEK (30min X 5 days a week, 50 min X 3 days a week, 25 min X 6 days a week)
Examples of moderate-intensity aerobic activities:
Examples of vigorous-intensity aerobic activities:
• brisk walking (at least 2.5 miles per hour)

• hiking uphill or with a heavy backpack

• water aerobics

• running

• dancing (ballroom or social)

• swimming laps

• Gardening

• aerobic dancing

• tennis (doubles)

• heavy yardwork like continuous digging or hoeing

• biking slower than 10 miles per hour

• tennis (singles)
• cycling 10 miles per hour or faster
• jumping rope

HEALTHY DIETARY CHOICES - SMALL STEPS
• Avoid or cut back on regular soda and juice. Have
water or try calorie free drinks.

• Be mindful of how much fat you use in cooking.

• Choose lower-calorie snacks, such as popcorn
instead of potato chips

• Use healthy oils, such as canola, olive, and
vegetable.

• Include at least one vegetable every day for dinner.

• Start with one meat-free meal each week by trying
plant-based proteins such as beans or lentils in place
of meat.

• Choose salad toppings wisely–calories add up fast.

• Choose fish at least twice a week.

• Choose fruit instead of cake, pie, or cookies.

• Cut back on processed meats that are high in fat and
sodium. These include hot dogs, sausage, and
bacon.

• Roast, broil, grill, steam, or bake instead of deepfrying or pan-frying.
CUT CALORIES BY: Eating smaller servings of your usual foods.
When eating out, share your main course with a friend or family member. Or take half of the meal home for lunch
the next day.
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APPENDIX D
Invitation for Electronic Interactions
I, Marlana McFarland, MSN, FNP-BC, invite you to participate in a research
project being conducted as a part of my DNP curriculum at Mississippi University for
Women to assess your current knowledge and treatment of patients diagnosed with
prediabetes and how it compares after being provided the current ADA guidelines and
educational materials. Participation in this project is completely voluntary, results will be
used to improve the knowledge base and implementation of ADA guidelines when caring
for patients diagnosed with prediabetes. By completing the pretest, your consent will be
given without a signature needed.

Thank you in advance for your time and assistance with improving the treatment of those
diagnosed with prediabetes.

Marlana McFarland, MSN, FNP-BC
mlmcfarland01@yahoo.com
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APPENDIX E
Prediabetes Treatment Pre-Test

Name:______________________________
E-mail:______________________________

Date:________________________
Phone #:_____________________

1) Profession
___ Nurse Practitioner (1)
___ Physician Assistant (2)
___ Medical Doctor (3)
___ Doctor of Osteopathy (4)
2) Are you licensed and currently practicing in the state of Mississippi?
___ Yes (1)
___ No (2)
3) Number of years in in profession noted above.
___ 0-1 (1)
___ 2-5 (2)
___ 6-10 (3)
___ 10-20 (4)
___ 20+ (5)
4) Do you refer Prediabetic patients to a Diabetes Prevention Program (DPP)?
___ Yes (1)
___ No (2)
5) At what A1C % do you initiate Prediabetes treatment with lifestyle modifications only?
(Select all that apply)
___ 5.7-5.8% (1)
___ 5.9-6.1% (2)
___ 6.2-6.4% (3)
6) At what A1C % do you initiate Metformin and lifestyle modifications together in the
treatment of Prediabetes? (Select all that apply)
___ 5.7-5.8% (1)
___ 5.9-6.1% (2)
___ 6.2-6.4% (3)
7) If a patient is started on lifestyle modifications with no weight loss noted, when will you
consider adding Metformin?
___ Never (1)
___ 8 weeks (2)
___ 12 weeks (3)
___ 16 weeks (4)
8) Do you follow a protocol/algorithm for treating Prediabetes?
___ Yes (1)
___ No (2)
9) Do you offer Prediabetic patients educational handouts with more information regarding
their diagnosis and treatment?
___ Yes (1)
___ No (2)
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APPENDIX F
Prediabetes Treatment Post-Test

Name:______________________________
E-mail:______________________________

Date:________________________
Phone #:_____________________

1) Profession
___ Nurse Practitioner (1)
___ Physician Assistant (2)
___ Medical Doctor (3)
___ Doctor of Osteopathy (4)
2) Are you licensed and currently practicing in the state of Mississippi?
___ Yes (1)
___ No (2)
3) Number of years in in profession noted above.
___ 0-1 (1)
___ 2-5 (2)
___ 6-10 (3)
___ 10-20 (4)
___ 20+ (5)
4) Do you refer Prediabetic patients to a Diabetes Prevention Program (DPP)?
___ Yes (1)
___ No (2)
5) At what A1C % do you initiate Prediabetes treatment with lifestyle modifications only?
(Select all that apply)
___ 5.7-5.8% (1)
___ 5.9-6.1% (2)
___ 6.2-6.4% (3)
6) At what A1C % do you initiate Metformin and lifestyle modifications together in the
treatment of Prediabetes? (Select all that apply)
___ 5.7-5.8% (1)
___ 5.9-6.1% (2)
___ 6.2-6.4% (3)
7) If a patient is started on lifestyle modifications with no weight loss noted, when will you
consider adding Metformin?
___ Never (1)
___ 8 weeks (2)
___ 12 weeks (3)
___ 16 weeks (4)
8) Do you follow a protocol/algorithm for treating Prediabetes?
___ Yes (1)
___ No (2)
9) Do you offer Prediabetic patients educational handouts with more information regarding
their diagnosis and treatment?
___ Yes (1)
___ No (2)
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(What-is-prediabetes, 2017)
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(Plan Your Portions: What Can I Eat?, 2019)

