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Standardizing Blood Glucose Monitoring Through Staff Education: A Quality 

Improvement Project 

Abstract 

Background: Variability in blood glucose monitoring practices among clinical staff can 

contribute to inefficiencies in workflow and potential risks to patient safety. Standardizing 

monitoring protocols is essential to promote reliability and reduce variation in practice.  

Methods: A pre- and post-survey for quality improvement was designed to evaluate the impact 

of a structured educational intervention. Eight medical assistants completed pre-intervention and 

post-intervention surveys (n=8); responses were anonymous and not linked at the individual 

level. A five-point Likert scale was used to measure confidence and a five-item, protocol based 

binary quiz was used to assess knowledge. Descriptive statistics and Welch’s independent two-

tailed t-test were used to assess changes in confidence scores. Knowledge outcomes were 

analyzed descriptively.  

Intervention: The intervention consisted of a case-based educational session reviewing real-life 

examples to implement clinic-specific blood glucose monitoring protocol.  

Results: Confidence score increased from pre-intervention (M = 3.13, SD = 0.83) to post-

intervention (M = 4.13, SD = 0.64), p = 0.018. The overall knowledge scores improved from 

72.5% correct pre-intervention to 97.5% correct post-intervention.  

Conclusions: A structured, protocol based educational intervention significantly improved staff 

confidence. Incorporating standardized education into the training process may enhance 

consistency and reduce variation in workflow in outpatient settings.  
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Introduction 

Problem Description 

 Accurate point-of-care blood glucose (BG) testing is essential in outpatient clinical 

settings where treatment decisions and acute symptom management rely on precise results. 

Despite the clinical importance, point-of-care glucose monitors are susceptible to operator-

dependent variability including improper technique which remains one of the most common 

causes of inaccurate readings (Majewski et al., 2023). Errors may be caused by factors such as 

inadequate site preparation, insufficient blood volume, improper timing, meter contamination, 

expired or mishandled test strips, and failure to comply with manufacturer instructions (Olansky 

& Kennedy, 2010; St John & Price, 2014). These inaccuracies may lead to missed 

hyper/hypoglycemia, inappropriate clinical interventions, and reduced patient safety (Khan et al., 

2006; Andriankaja et al., 2019).  

 At the rural cardiology clinic where this quality improvement project was implemented, 

medical assistants (MAs) are primarily responsible for performing point-of-care BG testing. 

However, the variation in experience, training and lack of standardized continuing education has 

led to procedural inconsistencies. Staff have expressed uncertainty with troubleshooting clinical 

scenarios, performing control testing, and applying the Evencare ProView monitor protocol. 

These gaps reflect national evidence showing that variability in operator technique affects the 

accuracy and specificity of fingerstick glucose measurements (Olansky & Kennedy, 2010; Lock 

et al., 2002). Without routine skill and competency-based training, error rates can rise and quality 

of care may be compromised (Juneja et al., 2023; Oser & Oser, 2022).  
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Available Knowledge  

 Point-of-care glucose testing is widely used across outpatient settings due to its 

convenience and rapid results; however, the accuracy of the testing is dependent on proper 

technique use and proficiency of the operator (St John & Price, 2014). Multiple studies have 

highlighted that fingerstick glucose readings can be highly affected by factors such as incorrect 

handwashing, use of alternate testing sites, environmental conditions, improper strip handling 

and failure to obtain a proper blood sample (Majewski et al., 2023; Lock et al., 2002; Olansky & 

Kennedy, 2010). The most significant contributor to the inaccuracies has been identified as 

inadequate staff training (Khan et al., 2006; Andriankaja et al., 2019).  

 Manufacturers of CLIA-waived devices, including the Evencare ProView system, 

provide detailed protocols to optimize accuracy, such as requirements for control testing, meter 

cleaning, supply storage and troubleshooting steps (Medline Industries, n.d.). Adherence to 

manufacturer recommendations varies, particularly in busy outpatient microsystems where 

clinical workflow disruptions and inadequate training may lead to noncompliance. Research 

emphasizes that point-of-care testing is vulnerable to human error and requires ongoing 

education to ensure patient safety and reliable results (Juneja et al., 2023; Oser & Oser, 2022).  

 Clinical competency, knowledge retention and confidence can be improved with 

educational interventions in healthcare. Systematic reviews from Portela Dos Santos et al. (2022) 

and Gil-Lacruz et al. (2019) note that structured training programs, particularly those 

incorporating interactive learning or case-based practice enhance performance and skill accuracy. 

Additionally, training that incorporates adult learning theory, with reflection, demonstration and 

hands-on practice, can increase learner knowledge and engagement thereby improving 

competency outcomes (Cheng & Hackworth, 2021; Luo et al., 2024). In glucose monitoring 
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specifically, team-based and device specific training has been associated with improved 

adherence to monitoring protocols (Filippi et al., 2023).  

 Currently, the existing evidence highlights the need for standardized, competency-based 

education to support accurate point-of-care BG testing. This quality improvement initiative 

aimed to reduce operator variability, strengthen clinical confidence of the MAs, and enhance the 

reliability of blood glucose results in the clinical setting.  

Rationale  

 Improving accuracy of point-of-care BG monitoring requires more than access to reliable 

equipment; it requires trained and confident clinical staff who are able to consistently apply 

correct technique. A targeted educational workshop is an appropriate and evidence-based 

intervention for this clinical problem. According to Cheng & Hackworth (2021), the adult 

learning theory supports the use of practical, problem-centered teaching strategies which are 

effective for learner engagement when the content is relevant and applicable to real clinical 

scenarios. Competency based education principles similarly describe the importance of 

demonstration, practice and active feedback to ensure proficiency in technical skills such as BG 

monitoring (Lee & Chiu, 2022; Wu et al., 2025).  

 Educational interventions have been shown to improve clinical accuracy, skill learning 

and clinical confidence for healthcare professionals (Portela Dos Santos et al., 2022; Saunders et 

al., 2019). Team-based workshops and device trainings along with pre/post assessment(s) to 

evaluate learning outcomes have been shown to improve knowledge, attitudes, and behaviors 

(Filippi et al., 2023; Luo et al., 2024).  

 Since the MAs at this clinic reported different experience in training, uncertainty with the 

Evencare ProView protocol, and limited opportunities for re-education, a structured, targeted 



 7 

training session is indicated. The intervention was designed to aid BG monitoring knowledge, 

reinforce correct technique, and strengthen confidence. This project was guided by the Institute 

for Healthcare Improvement (IHI) Model, which provides a framework for testing changes, 

measuring outcomes and refining workflow to support sustained improvement.  

Specific Aims  

This project aimed to improve the MAs knowledge and confidence in performing 

standardized BG monitoring. On November 5, 2025, a brief educational intervention – including 

a pre-test, targeted knowledge session with case-based learning, and a post-test – was delivered. 

The primary goal was a 25-30 percentage-point increase in overall knowledge score, with a 

secondary goal of greater than one point increase in confidence on a 5-point Likert scale.  

Methods 

Context 

 This quality improvement project took place in a rural outpatient cardiology clinic in 

Oregon, where MAs are primarily responsible for point of care BG testing when indicated. A 

high patient volume and inconsistent workflow processes have contributed to variations in BG 

monitoring technique, including control testing, meter cleaning, and error troubleshooting. 

Although the clinic utilizes the Evencare ProView system, there was no recurring competency-

based training for staff that was established previously. These gaps created a need for a structured 

educational intervention to improve MA knowledge, confidence and adherence to standardized 

glucose monitoring procedures. 

Interventions 

  The intervention consisted of a brief, structured educational session designed to 

standardize BG monitoring practices among the medical assistants. On November 5, 2025, the 
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MAs completed a five-question pre-test assessing baseline knowledge, followed by a targeted 

training session that included review of the manufacturer-recommended procedures, meter 

cleaning, maintenance, control testing requirements and common troubleshooting steps from the 

clinic’s already established BG monitoring protocol. Three case-based scenarios were used to 

promote the application of correct technique and reinforce the adult learning principles. 

Immediately after the training, the MAs completed the same five-question post-test and a 

confidence rating scale to assess changes in knowledge and self-confidence about the protocol.  

Study of Interventions  

 The study of interventions used a simple pre/post-evaluation approach to assess changes 

in the MAs knowledge and confidence following the educational session. Quantitative data 

included the number of correct responses on the pre/post-tests and confidence ratings on a five-

point Likert scale. Qualitative feedback was collected informally from staff during the session 

and immediately afterwards which was used to identify areas of clarity, remaining uncertainties 

and opportunities for future reinforcement to guide possible future PDSA cycles. All assessments 

were anonymous and completed in a private setting to support honest responses and reduce 

supporting bias. Individual pre- and post- intervention responses could not be linked because the 

surveys were completed anonymously. Therefore, changes were evaluated at the group level 

rather than as matched repeated measures. 

Measures  

  The primary outcome measure for this project was the change in staff knowledge of BG 

monitoring procedures which was evaluated by comparing scores on the five-question pre/post-

test completed on the day of the intervention. The secondary outcome measure was the change in 
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self-reported confidence assessed using a five-point Likert scale administered alongside the 

pre/post- test(s).  

 Process measures included the number of medical assistants who participated in the 

training session and the number who completed both the pre- and post-tests. This data provided 

insight into engagement levels and practicality of delivering a brief, structured education session 

during routine clinic operations.  

 Balancing measures assessed perceived burden, clarity of instruction and any workflow 

disruptions associated with those participating in the training. Following the session, staff were 

invited to provide brief verbal or written feedback about the format of the training, discussion 

content and the application of the standardized protocol in daily clinical practice.  

 All assessments were completed anonymously on paper and collected immediately after 

the intervention. Pre- and post-test results remain on paper and were entered into a secure 

spreadsheet to summarize the changes in knowledge and confidence. The results give insight into 

participation rate and identify concerns that could influence and guide future trainings.  

Analysis  

  Data were analyzed using descriptive statistics to evaluate changes in knowledge and 

confidence following the educational intervention. Pre- and post-intervention scores were 

summarized using mean scores, standard deviations, proportions, and 95% confidence intervals. 

Confidence ratings on the five-point Likert scale were summarized to assess self-competence. 

Although the intervention used a pre- and post-test format with the same group of participants, 

surveys were completed anonymously and individual responses could not be matched between 

time points. Therefore, confidence scores were analyzed using Welch’s independent two-tailed t-

test to compare group means. Knowledge outcomes were summarized descriptively using 
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proportions of correct responses for each item and overall pre- and post-intervention. Data were 

entered into an Excel spreadsheet and reviewed in consultation with the school statistician to 

ensure accuracy and appropriate interpretation. Findings were presented in aggregate to maintain 

confidentiality and support the assessment of the intervention’s overall impact on the knowledge 

of the staff and their confidence.  

Ethical Considerations 

 This project was a quality improvement project that does not involve patients or patient 

data; it was submitted to the Institutional Review Board of Oregon Health & Science University 

and was deemed non-human research. To ease stress or burnout for the staff, participation in the 

pre/post – test and educational session was voluntary; staff responses remained anonymous to 

minimize pressure. The intervention was conducted during regular clinic hours during the MAs 

monthly 4 p.m. meeting with minimal disruption to workflow. Results will be shared with staff in 

a de-identified format to promote transparency and support ongoing professional development.  

Results 

 On November 5, 2025, an educational intervention was delivered as a structured, case-

based session to review the clinic’s standardized blood glucose monitoring protocol. The 

intervention was followed by an informal conversation for additional feedback. Eight medical 

assistants completed both the pre-intervention and post-intervention surveys (n=8); the responses 

were anonymous and not linked at the individual level. All participants who completed the 

baseline survey also completed the post-survey. No missing data were identified.  

 Among all participants, the self-reported confidence in performing standardized blood 

glucose monitoring improved following the intervention. The mean confidence scores increased 

from 3.13 (SD = 0.83; 95% CI [2.55, 3.70]) pre-intervention to 4.13 (SD = 0.64; 95% CI [3.68, 
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4.57]) post-intervention. A two-tailed Welch’s independent t-test demonstrated a statistically 

significant increase in confidence scores (p = 0.018). The confidence scores increased from pre- 

to post-intervention (see Table 1).  

In addition, the distribution of responses shifted toward higher confidence categories after 

the intervention (see Figure 1). Prior to the intervention, 25% of participants reported being 

“slightly confident,” and none reported being “very confident.” Post-intervention, no participants 

reported being “slightly confident,” while 62.5% reported being “confident” and 25% reported 

being “very confident.” This shift demonstrates movement towards a higher level of confidence.  

 The knowledge outcomes of the clinic’s specific blood glucose monitoring protocol were 

assessed using five binary items (Q1-Q5) and summarized descriptively using proportions of 

correct responses. The proportion of correct responses improved across all knowledge items after 

the intervention (see Table 2). The overall knowledge increased from 72.5% correct pre-

intervention to 97.5% correct post-intervention. The largest improvement was observed in 

Question 2, which increased from 25% correct to 87.5% correct. Post-intervention responses 

reflected greater understanding and alignment with the clinic protocol standards.  

 Contextual elements contributing to variation in practice appeared to be the following: 

informal peer instruction, inconsistent interpretation of protocol, workflow time constraints. 

Supportive leadership with protected time for structured education promoted engagement of staff 

and likely contributed to the observed improvements.  

 No unintended consequences were identified during implementation; participation was 

not mandatory in the study. A structured discussion disclosed previous inconsistencies in 

workflow that may have not been recognized. This highlighted areas for continued clarification. 
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Discussion 

Summary 

 A structured, protocol based educational intervention demonstrated a significant 

improvement in medical assistants’ confidence in performing standardized blood glucose 

monitoring.  Confidence score increased by one full point on a five-point Likert scale, making it 

statistically significant (p = 0.018). The knowledge scores also improved, with greater alignment 

in protocol interpretation after the intervention. Overall knowledge increased from 72.5% to 

97.5% correct, presenting a 25% improvement, meeting the project’s pre-defined target range. 

These findings support the project’s aim to enhance staff confidence and decrease variability in 

blood glucose monitoring practices within an outpatient cardiology clinic.  

Interpretation 

 The observed improvement suggests that structured educational sessions can reduce 

uncertainty and strengthen role clarity within the clinical workflows. Prior to the intervention, 

variation in practice appeared to be from inconsistent interpretation of protocol and expectation. 

Much of the knowledge transfer may have been informal and reliant of the manager. Educational 

strategies based on adult learning theory, particularly those including case-based application and 

practical demonstration have been shown to improve knowledge retention and clinical 

confidence (Cheng & Hackworth, 2021; Portela Dos Santos et al., 2022). By reviewing 

standardized procedures and incorporating real-life case-based examples, the intervention 

promoted shared understanding and confidence in practice.  

The increase in knowledge scores, particularly observed in Question 2, indicates 

enhanced understanding of protocol specific clinical scenarios. This finding aligns with evidence 

suggesting that team-based training improves adherence to monitoring standards and clinic 
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workflows (Filippi et al., 2023). When education is tailored to the local microsystem and 

supported by leadership, it may contribute to more consistent implementation of standardized 

practices (Filippi et al., 2023).   

The intervention required minimal financial resources. It relied on protected time and a 

facilitated discussion, supporting practicality and long-term viability.   

Limitations  

 Limitations to consider include the sample size (n = 8) which limits statistical power and 

generalization beyond the implementation site. The confidence was self-reported and may be 

subject to bias. The short follow up period limits assessment of long-term improvements. The 

absence of a control group restricts the study’s ability to establish causality. Individual responses 

were not matched between pre- and post-tests, therefore within-subject change could not be 

directly assessed. To limit bias, efforts were made through standardized survey administration, 

consistent scoring procedures and complete data collection. 

Conclusion  

 This quality improvement project demonstrated that a structured, case-based educational 

intervention significantly improved staff confidence in standardized blood glucose monitoring 

practices within an outpatient cardiology clinic. The intervention was feasible, low-cost, and well 

received. Protocol based education should be embedded into onboarding and annual competency 

review to sustain practice alignment. These findings support the integration of structured 

competency-based education into routine clinical activities to promote standardization of 

practice. Future initiatives should evaluate the long-term adherence, workflow outcomes and 

implementation in the clinical setting.  
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Tables and Figures 

 

Table 1: Pre- and Post-Intervention Confidence Scores (n = 8) 

Measure Pre-Intervention Mean (SD) Post-Intervention Mean (SD) p-value 

Confidence (Q0) 3.13 (0.83) 4.13 (0.64) 0.018 

 

Table 2: Proportion of Correct Responses on Knowledge Assessment (n = 8) 

Question Pre-Intervention (%) Post-Intervention (%) 

Q1 75.0 100.0 

Q2 25.0 87.5 

Q3 87.5 100.0 

Q4 87.5 100.0 

Q5 87.5 100.0 

Overall Score 72.5 97.5 

 

Figure 1: Distribution of Confidence Levels Before and After Educational Intervention 
(n = 8) 
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Appendix A. Cause and Effect Diagram 

 

Figure 2: Fishbone (Ishikawa) diagram illustrating contributing factors to inconsistent 
clinical practice due to lack of concise education and training for medical assistants in 
capillary blood glucose (BG) monitoring. 



 19 

Appendix B. Project Timeline 

Project Tasks Jun Jul Aug Sep Oct Nov Dec-

Mar 

Finalize project design and 

approach (703A) 

 X      

Complete IRB determination or 

approval (703A) 

   X X   

PDSA Cycle 1 (703B)      X  

Final data analysis (703B)      X X 

Write sections 13-17 of final 

paper (703B) 

      X 

Prepare for project 

dissemination (703B) 

      X 

Table 3: Project Tasks and Timeline 
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Appendix C: Pre- and Post-Intervention Knowledge and Confidence Survey 

 

 

Figure 3: Five-Question Assessment of Knowledge and Confidence in Blood Glucose 
Monitoring Protocol 
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Appendix D: Letter of Support from Clinical Agency  

 

 

Figure 4: Letter of support from a clinical agency  
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Appendix E: IRB Letter of Determination 

 

Figure 5: IRB Letter of Determination 
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