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Abstract 

Significance and Background: Continuous glucose monitoring (CGM) devices are beneficial 

for assessing blood glucose measurements throughout the day by simply waving a smartphone 

over the sensor that’s attached to the back of a patient’s arm. Patients with T2DM who check 

blood glucose measurements via finger-sticks, have to undergo numerous daily finger-sticks. 

Over time, this action can grow very cumbersome while CGM offers real-time blood glucose 

measurements without having to pierce the skin repeatedly. CGM use in patients with T2DM 

may help to improve overall blood glucose measurements. 

Purpose: To trial CGM in patients with T2DM and monitor blood glucose measurements over a 

two-week period and determine if its use can improve blood glucose control.   

Methods: The project implementation and evaluation were guided by the PDSA framework. 

Plan- Initiate CGM trial in patients with T2DM who are interested in closer monitoring of blood 

glucose measurements and return for a two-week follow-up. Do- CGM trial was presented to 48 

patients with T2DM and 23 patients agreed to use it. Each patient returned for their two-week 

follow-up appointment. Study- Data on pre and post blood glucose measurements was collected. 

Act- Present to stakeholders and plan for next PSDA cycle.  
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Outcome: Over a 12-week period, there were 23 patients with T2DM who agreed to trial CGM 

out of 48 patients who were seen by the project mentor (48%). The average blood glucose pre 

CGM trial was 196 mg/dL and the average blood glucose measurement post CGM trial was 134 

mg/dL. Thirty percent of patients who trialed CGM then went on to obtain a prescription to 

continue the use of CGM. There was an overall downtrend of blood glucose values after the use 

of CGM in patients with T2DM.  

Discussion: Despite low attendance rate of CGM trial in a primary care clinic, there were 

downward trends in overall blood glucose measurements. The CGM sensor use over a two-week 

period in patients with T2DM had a positive impact on overall blood glucose control.  

Keywords: continuous glucose monitoring, type 2 diabetes, blood glucose self-checks, 

compliance and adherence 
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Problem Identification and Evidence Review 

Description of the Problem 

 Diabetes mellitus type 2 (T2DM) is a chronic disease highly prevalent in the American 

population.  Factors such as diet, exercise and lifestyle behaviors have a great impact on fasting 

blood glucose (FBG) levels (Geng, et. al, 2023). It is important to educate individuals with 

T2DM on ways to better manage blood glucose to prevent complications. There are many tools 

and resources that primary care providers can offer patients with T2DM. However, it is the 

patient's sole responsibility to remain adherent and ultimately improve control of their disease.  

A patient with insulin-dependent T2DM should test frequently to avoid having episodes 

of hypo- or hyperglycemia. This process typically involves a finger-stick and the use of a 

glucometer. This requires patient education and monitoring over time to ensure the patient is 

completing this task correctly. However, once the patient is on their own, blood glucose checks 

cannot be monitored as frequently in-house and can decrease adherence. Most individuals with 

T2DM can qualify for a home glucometer with their insurance. However, continuous glucose 

monitoring (CGM) is costlier and has more requirements for insurance coverage. 
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Individuals aged 18-64 with T2DM who have private insurance can qualify for CGM 

sensors allowing for instant access to blood glucose measurements with the assist of their 

smartphone. The CGM sensors (ie: Free Style LibreTM) can offer patients a greater awareness of 

blood glucose levels throughout the day. Primary care providers have the ability to identify 

patients who would qualify for CGM covered by insurance. The use of CGM could increase 

patient’s awareness of glucose levels and potentially lead to improved glucose control.   

 Patients with T2DM at primary care office located in the Northeast Region often admit to 

not checking their blood glucose when asked at their diabetes follow-up appointments. Some 

patients who take oral agents to help control their T2DM and are not insulin-dependent, merely 

rely on their HgbA1c levels. Not checking BG levels can lead to unawareness of hypo- or 

hyperglycemic episodes. Patients can have a normal or near-normal HgbA1c, but this does not 

tell providers if the patient is experiencing episodes of hypo- or hyperglycemia throughout the 

last three months. The HgbA1c does not show glucose trends.  

 Patients who are insulin-dependent often see an endocrinologist and usually monitor their 

BG levels periodically. There are several patients who have become acclimated to finger-sticks 

with the use of their glucometer and are not aware of CGM via Free Style LibreTM. The use of 

CGM could offer less interference with finger-sticks for qualifying patients.   

Clinical Question 

 In individuals age 18-64 with type 2 diabetes mellitus (P), how does continuous glucose 

monitoring (CGM) (I), compared to finger-stick checks (C), improve fasting blood glucose 

(FBG) over two-weeks (O)? 

Methods for Gathering External and Internal Evidence 
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 The following databases were researched; CINAHL, PubMed and MEDLINE. The 

keywords selected were continuous glucose monitoring, type 2 diabetes, blood glucose self-

checks, compliance and adherence. Search results limited to English language with dates ranging 

from 2018-2023. Criteria used when selecting articles for rapid critical appraisal included patient 

outcomes, defined results of CGM and overall patient satisfaction with CGM.  

Search Results 

 The Rapid Critical Appraisal Tool was used on each selected article (Melnyk & Fineout-

Overholt, 2019). See Appendix A for RCA tool. The seven selected articles for the DNP project 

were identified into levels of evidence ranging from IV-V. Appendix B demonstrates level of 

evidence. An Outcomes Synthesis table is demonstrated in Appendix C. An evidence summary 

table Appendix E includes details of each article that was appraised via RCA.    

Evidence Appraisal Summary, Synthesis, and Recommendations 

The American Diabetes Association supports the use of CGM as it can provide significant 

benefits for those with T2DM (ADA, 2024). Evidence suggests that with proper instruction on 

usage of CGM, patient satisfaction towards CGM will outweigh the use of self-monitoring blood 

glucose checks, therefore increasing adherence (Zheng, et. al, 2020). Evidence also suggests that 

the usage of CGM can have a positive impact on not only BG, but can also improve HgbA1c, 

blood pressure, and BMI. (Shrivastav, et. al, 2018). Recommendations based on the evidence 

include having CGM daily over a set time-period, as opposed to intermittent use, for more 

consistent results (Janapala, et. al, 2019). Individuals who qualify for CGM via insurance may be 

more apt to utilize this tool if covered by insurance (Wright, et. al, 2021). This family-primary 

care clinic can implement a CGM protocol for patients with T2DM and private insurance to help 

improve control of T2DM.  
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The outcome synthesis table as noted in Appendix D, displays the positive relationship 

between lifestyle changes and decreased HgbA1c in patients using CGM. Of the seven articles, 

five identified this relationship (Cuevas, et. al 2022; Janapala, et. al, 2019; Shrivastav et. al, 

2018; Wright, et. al, 2021; Zheng, et. al 2020).  Of the seven articles retrieved, six of them 

identified overall improved patient satisfaction with the use of CGM (Cuevas, et. al 2022; 

Janapala, et. al 2019; Kruger & Anderson, 2021; Oser, et. al, 2021; Shrivastav et. al, 2018; 

Zheng, et. al 2020). 

Project Plan 

Project Goals 

1. Develop and pilot a CGM trial for patients aged 18-64 years with T2DM over a two-

week period. 

2. Increase the number of prescribed CGM for patients with T2DM after a two-week 

follow-up following their CGM trial. 

Framework 

The Plan-Do-Study-Act (PDSA) model uses four stages when implementing a change in 

a process. The different stages allow for each step to be broken down in detail and then evaluate 

the outcome. Should the implementation process be undesirable, the PDSA model allows for 

revisions as needed. The PDSA model is an appropriate framework for this DNP project to allow 

for revisions as needed when initiating the implementation process.  

Context 

 The setting of this DNP project is a privately owned family primary-care office. Patients 

attend this primary care office for annual physical examinations, mental health, women’s health 
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and addiction services. The population of the DNP project includes individuals aged 18-64 years 

of age with T2DM.   

Project Team and Roles 

Table 1. displays the QI project team members and their roles. 

Table 1. Project Team and their Roles 

Person      Role 

Molly Suydam DNP Student  Project Manager 

Hilary Sullivan    Project Mentor, APRN 

Sylvie Rosenbloom    DNP Project advisor 

 

Key Stakeholders, Staff, and Buy-in 

 Key stakeholders identified for this project include the medical director, project mentor 

who is a nurse practitioner, and patients of the primary care practice. Staff members are crucial 

to the success of this QI project. Key staff members responsible for implementing this QI project 

include the nurse practitioner and front desk. Communication between the two will help ease the 

implementation of this project. Increased patient awareness and interest towards CGM will 

enhance staff buy-in. The nurse practitioner and front desk staff have agreed to aid with the 

implementation of this QI project.  

Descriptions of the Practice Change 

 The PDSA framework describes the practice change that took place during this QI 

implementation. Each phase allowed for this DNP student to better prepare before beginning the 

project. The PDSA framework also allows for the DNP student to go back and see the original 

plan and what factors to change going forward.  



 

 
 

15 

Plan Phase 

This DNP student met with the DNP project mentor to create a patient consent form 

explaining the purpose of this project. See Appendix E for patient consent form. Final approval 

was obtained in November 2023. See Appendix F for data collection worksheet. Project goal #1 

was addressed in this phase.  

Do Phase  

In this phase, all patients with T2DM seen by the project mentor were asked if they were 

interested in piloting a CGM trial for two weeks, regardless of insurance. These patients were 

routinely performing finger-sticks to check their blood glucose. The process began with 

reviewing blood glucose measurements with the patient, asking about their regimen for 

monitoring blood glucose and presenting information regarding CGM. The DNP student 

explained the purpose, risks and benefits of CGM to the patient. If they were interested in a two-

week trial, the consent form was presented for the patient to sign. The CGM was synced to their 

smartphones in the office, which took roughly five minutes for set up. Each initial BG 

measurement was recorded into a flowsheet (See Appendix F). The patients agreed to a two-

week follow up and would utilize the CGM throughout the day with their smartphones. At the 

two-week follow up, patients would retrieve information on the smart phone application, 

showing trends of their BG. A BG measurement was recorded in the office at the two-week 

follow up and recorded into a flowsheet. No personal patient identifiers were collected. 

Study Phase 

 The DNP student collaborated with the project mentor in offering CGM to all patients 

with T2DM that were seen during the implementation period. The project mentor was prepared 

to discuss CGM with patients scheduled during the implementation period. Samples of CGM 
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were readily available for use in the primary care office for patients who were interested. Weekly 

visits were made by the DNP student to evaluate if CGM was being offered to all patients with 

T2DM seen by the project mentor during the implementation period or if patient load was too 

heavy.  

Act Phase  

 The DNP student addressed and revised the implementation process based on the data 

collected in the first PDSA cycle.  

Evaluation 

 Project evaluation was assessed by measuring the percentage of patients who agreed to 

trial CGM that have T2DM. The DNP student identified the total number of patients who 

qualified for CGM trial, as well as the total number of patients who accepted.  

Barriers to Implementation and Sustainability with Mitigation Plan 

A barrier to implementation was the limited insurance coverage for the CGM sensor that 

led patients astray. Out-of-pocket price for CGM sensors is costly and doesn’t fit the budget for 

those patients who declined to trial the sensor. Another barrier to implementation is the 

unwillingness to change regimen and try something new. Some patients stated that the current 

regimen was working well for them and they were uninterested at this time.  

 

Table 2. Project Timeline 

Phase  Description Date 

Phase 1 Problem Identification and 

Evidence Review  

 

PICO Question 

6/30/2023 

 Evidence Search  7/31/2023 
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Evidence Appraisal 

Phase 2  Project Goals 7/21/2023 

 Framework 8/21/2023 

 DNP Project Proposal 10/15/2023 

 IRB Submission 

 

11/03/2023 

Phase 3 Implement Project 11/15/2023 

Phase 4 Analysis 2/10/2024 

Phase 5 DNP Final 

Paper/Presentation 

 

Dissemination 

4/15/2024 

5/01/2024 

 

Resources/Budget 

Table 3. displays the estimated costs for this DNP QI project. 

Table 3. Resources/Budget 

Expense    Cost     Running Total 

Freestyle LibreTM Sample  $0.00     $0.00 

Patient Consent Forms  Staples Professional Print  $6.00 

     $0.20/page in black & white 

     Letter (8.5” x 11”)  

     30 copies printed 

  

Poster board    Professional Printing $45  $51.00  

Dissemination Plan 

 The dissemination plan included a QI poster board presentation held at Sacred Heart 

University, an abstract and an executive summary. The poster board presentation included data 

in the forms of charts and tables reflecting data collected. Information was relayed to the nurse 
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practitioner and medical director at the primary care office where the DNP project took place via 

PowerPoint presentation.  

Ethical Review 

 The DNP project was implemented at private family practice office in CT. All 

information collected was aggregate data and no personal identifiers were recorded. Patients 

could decline participation (ie. Free Style Libre TM). There was no IRB process for this medical 

office. This project was reviewed by the SHU IRB and given an exempt status (IRB# 231106B) 

See Appendix G and H.  

Project Implementation 

 Implementation for this project began in November 2023 and was conducted for 12 

weeks. There was efficient communication between the DNP student and the DNP project 

mentor regarding the project at the start of the implementation. The project mentor had begun 

having discussions with prospective patients about CGM and sample CGM sensors were 

available during the implementation period.  

 When a patient with T2DM came to the office, they were checked in by the front desk 

staff and brought to the examination room by a medical assistant. The project mentor, an 

advanced practice registered nurse (APRN), then examined the patient and introduced the topic 

of CGM and how it is related to T2DM. The information and benefits regarding CGM were 

given to the patient and explained that CGM offers real-time blood glucose measurements by 

simply waving their smartphone over a sensor that is applied to the back of their arm. The APRN 

presented a sample of CGM to the patient. The sensor application process was explained to the 

patient and information regarding the life of the sensor (14 days) was provided. The patient was 

educated to discard the sensor if it became unattached before the 14 days. The patient was 
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educated that the CGM sensor syncs with their smartphone, so all data can be viewed by the 

project mentor. The patient was then educated that a two-week follow-up appointment would be 

made in order to review blood glucose measurements and discuss results.  

 Once a patient expressed interest in the FreeStyle LibreTM CGM sensor, consent was 

obtained and the consent form was signed.  The sensor was then set up in the office before the 

patient left. Every patient interested in the CGM sensor had a smartphone and was able to 

download the FreeStyle LibreTM application. The sensor was synced to their phone at that visit 

and BG monitoring began. Setting up the sensor and smartphone application took in total no 

more than five minutes. The initial blood glucose reading was recorded. The front desk then 

made a two-week follow up appointment for the patient either in the office or via telehealth. The 

two-week blood glucose reading was recorded at the follow-up visit.  

Evaluation/Results 

 Data retrieval was completed by the DNP student and project mentor. Data was collected 

over a 12-week period. Not all patients with T2DM who saw the APRN had appointments during 

the implementation period. This limited the project data to only those who were seen in office 

during this time. Some patients with T2DM were content with the regimen they currently had 

and did not want to make changes. Some were interested in doing the trial CGM but were told up 

front that insurance wouldn’t cover this long-term if they decided to continue after the two-week 

trial period and ultimately decided against it. Those who decided to trial CGM were informed 

that there was a chance the CGM sensor may become detached before the two-week follow-up. 

During the implementation period, no one experienced the CGM sensor becoming detached 

throughout the two-week trial.  
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Out-of- pocket CGM cost was a deterrent for some patients who were initially interested 

in trialing the CGM. Private or commercial insurance will help with coverage of CGM with a 

copay averaging $40/month. This does not include patients with Medicare, Medicaid, or 

uninsured (FreeStyle Libre, 2023). Medicare coverage has requirements that include an official 

diagnosis of diabetes, insulin-treated or at risk for hypoglycemic events (FreeStyle Libre, 2023). 

Veterans may also qualify for coverage of CGM with specific qualifications. However, out-of-

pocket price for one FreeStyle LibreTM sensor ranges from $130-$160 according to multiple 

pharmacy websites (GoodRx, 2024). There are coupons available via GoodRxTM that can help 

aid in cost reduction. Considering the CGM sensors have a two-week life period, this would 

require purchasing two sensors per month. Until CGM is more widely covered, patients may be 

unable to afford this. 

Process Measures 

 The intervention that was implemented was trialing a CGM sensor for two weeks in 

patients that have T2DM. Of the 48 patients seen by the APRN, 23 agreed to trial the CGM 

sensor. All 23 patients returned for the two-week follow-up visit. Data collected included initial 

BG measurement and BG measurements two weeks after CGM trial. See Figure 1. for data 

collection. 

Figure 1. CGM Data Collection  
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Outcome Measures 

 Forty eight percent of patients with T2DM agreed to trial the CGM. The average BG 

measurement at the start of implementation was 196 mg/dL compared to the average BG 

measurement of 134 mg/dL following the two-week CGM trial. See Figure 2 for pre and post 

CGM BG measurements. The impact the intervention of CGM sensors demonstrated an overall 

downtrend in BG after two weeks of having the CGM sensor applied. Of these 23 patients, 30% 

of patients qualified for insurance coverage. These are the only patients who sought out a 

prescription for CGM.   

Figure 2. Pre and Post CGM Blood Glucose Measurements 
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Return on Investment 

 Overall, roughly half of the patients seen by the nurse practitioner that have T2DM 

decided to trial the CGM sensor. There was an overall improvement in BG over the two-week 

CGM trial period. Patients felt more engaged in self-management of T2DM and seeing an 

improvement in BG measurements. Patient self-management is critical in improving chronic 

disease outcome. Having better disease control can decrease risk of other complications 

associated with T2DM (DCCT, 1987). 

Key Lessons Learned 

 A key lesson learned is that some patients were very comfortable with their current 

routine. Some patients have had HgbA1c levels in the target region and didn’t feel that it was 

necessary to implement a change in the regimen. These patients have made changes to their diet 

and lifestyle behaviors and have had success with keeping their diabetes controlled. While 
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attaching a CGM sensor in non-invasive, having a CGM sensor attached to their arm was not 

something that all patients were interested in.  

 Lastly, this DNP project may have had an increase in data if all providers were included 

in the implementation of CGM. There are two other nurse practitioners at this primary care office 

who also see patients with T2DM. If the other nurse practitioners were included in the 

implementation period, there may have been more patients interested in trialing CGM which 

would have produced more data.  

Sustainability 

 Engaging the entire staff to increase awareness and conversations regarding CGM would 

also increase usage of CGM in patients with T2DM. Having CGM samples and informational 

brochures about these readily available in the examination rooms could help increase awareness. 

However, since CGM isn’t fully covered by all insurances, it may present as a barrier for patients 

to trial.  
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Appendix B. Levels of Evidence 

Article 1 2 3 4 5 6 7 

Level 1: Systematic review 

or meta-analysis of all 

relevant RCT 

       

Level II: Randomized 

Control Trial 

       

Level III: Controlled trial 

without randomization 

       

Level IV: Case-control or 

Cohort Studies 

X   X    

Level V: Systematic review 

of descriptive and 

qualitative studies  

 X X  X X X 

Level VI: Qualitative or 

Descriptive Study, EBP, QI 

       

Level VII: Expert Opinion        

 

 

Legend: X indicates level of evidence of the associated article 

 

 

 

 

 

 

 

 

 

 



 

 
 

32 

 

Appendix C. Outcomes Synthesis of CGM use  

Outcomes 1 2 3 4 5 6 7 

HgbA1c NE     NE  

Lifestyle Changes  NE     NE 

Patient Satisfaction   NE     

 

 

Legend: NE = not evaluated 

  = Decrease in HgbA1c with CGM 

 = Increased lifestyle changes and satisfaction with CGM.  
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Appendix D. Evidence Summary Table 
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Appendix E. Patient Consent Form.  
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Appendix F. Data Collection Plan.  
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Appendix G. IRB Approval 
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Appendix H. Letter of Approval from IRB 
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Appendix I. Executive Summary  

 

Type 2 diabetes mellitus (T2DM) has increased in prevalence and is estimated to have affected 

over 30 million people in the United States. Factors such as diet, exercise and lifestyle behaviors 

have a great impact on blood glucose levels. However, not all people with T2DM routinely 

check their blood sugars and therefore do not know if their diabetes is well-controlled. 

Continuous glucose monitoring (CGM) is a sensor that is applied to the back of a patient’s arm 

and syncs to a smartphone to display real-time blood glucose measurements by waving the 

smartphone over the sensor. CGM is less cumbersome than daily finger-sticks and each sensor 

has a two-week battery life. The use of CGM aids to promote patient adherence of self-

management of T2DM.  

 For this project, the Plan-Do-Study-Act method was used to provide education on the use 

and benefits of CGM for patients with T2DM seen at a primary care office in the northeast 

region of New England. In the Plan phase, a trial period for CGM was developed and a patient 

consent form was created. In the Do phase, patients with T2DM implemented CGM for a two-

week trial period and returned to the office for a follow-up at the end of the trial to review BG 

data. For the Study phase, aggregate data regarding pre and post-CGM blood glucose 

measurements were evaluated. In the Act phase, CGM data was presented to the key 

stakeholders at the primary care office and recommendations were made to future PDSA cycles. 
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 Twenty-three patients (48%) of 48 patients diagnosed with T2DM completed the two-

week CGM trial. All 23 patients returned for their two-week follow-up appointment. All 

aggregate data was collected and recorded into an excel spreadsheet as pre- and post-CGM BG 

measurements. The average pre-CGM BG measurement was 196 mg/dL and the average post-

CGM BG measurement was 134 mg/dL. This data demonstrates an overall decrease in BG 

measurements following the use of CGM. Seven patients in total obtained a prescription for 

CGM sensor solely because it was covered by their insurance.  

 Insurance coverage served as a barrier to implementation because patients were informed 

of the lack of coverage prior to CGM trial. Another barrier to implementation was the disinterest 

in changing current regimens for checking BG. Although CGM provides many benefits and is 

user-friendly, there were also those who did not wish to recreate a routine. However, the 

implementation of the CGM trial created an increased awareness across the providers and 

patients about the benefits of CGM for patients with T2DM. Sustainability includes having all 

providers at this primary care office engage in more education regarding CGM to patients with 

T2DM in hopes of improving overall self-management.   
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Appendix J. DNP Poster 
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