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ABSTRACT 
 

Compliance with stroke metrics is positively associated with improved health outcomes for 

patients recovering from acute stroke. Accurate and thorough nursing documentation of stroke 

metrics during this critical period is vital for the interdisciplinary team. This documentation 

provides accurate monitoring of the condition of the patient and guides treatment interventions. 

Since the COVID-19 pandemic, the project site hospital stroke stepdown unit has dually, and at 

times, solely functioned as a unit that cares for COVID-19 patients. As a result, the focus on 

nurse-driven stroke metric documentation has declined. This quality improvement project was 

designed to assess if a stroke documentation educational intervention for registered nurses (RNs) 

on a stepdown stroke unit could affect their documentation compliance and knowledge of nurse-

driven stroke metrics. The project used a combination of an educational video and reminder card 

to reinforce nurse-driven stroke metric knowledge and documentation compliance. The video 

reviewed where and when to document the following nurse-driven stroke metrics in patients’ 

electronic health records (EHR): dysphagia screening, stroke education, smoking cessation, 

utilization of sequential compression devices, neurological assessments, and the National 

Institutes of Health Stroke Scale. A pre- and post-survey was used to measure nurse-driven 

stroke metric knowledge before and after the educational video. Results from the post-survey 

showed a statistically significant increase in knowledge, Z = 3.04, p = .002. Patient EHR chart 

audits measuring nurse-driven stroke metric documentation compliance before and after the 
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educational interventions did not show any statistically significant changes in documentation 

compliance. The results of this project demonstrate that a multi-modal educational intervention 

can be used to increase knowledge of a topic.  
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Chapter I 

Introduction 

 

This chapter will introduce the quality improvement project’s research question. A 

description of the problem, and the background of the problem is also included, followed by an 

organizational needs assessment and definition of terms. Lastly, the chosen theoretical 

framework and evidence-based practice model to guide the project is described. 

Description of Problem 

A cerebrovascular accident, or “stroke”, is an acute injury to the central nervous system 

from a cerebral infarction, intracerebral hemorrhage, or subarachnoid hemorrhage causing an 

acute neurological deficit (Sacco et al., 2013). Strokes are the fifth highest cause of death and 

one of the leading causes of disability in the United States (Virani et al., 2020). When a patient 

experiencing an acute stroke comes to the hospital it is imperative that they receive timely, 

appropriate, evidence-based care in order to give them the best chance at recovery. Accurate and 

thorough nursing documentation of interventions and neurological assessments during this 

critical period is vital for the interdisciplinary team. This documentation provides accurate 

monitoring of the condition of the patient and guides treatment interventions. There have been 

many substantial audits that have shown a correlation between documentation and improved 

health outcomes for patients recovering from acute stroke in the hospital (Patel, 2015). 

Nevertheless, multiple studies have shown that documentation continues to be problematic in 

many medical settings, causing frequent communication failures for the interdisciplinary team 

(Joyner et al., 2017).  

Background and Significance of Problem 
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The American College of Cardiology (ACC) and the American Heart Association (AHA) 

published a report in 2000, that looked at establishing a methodology for measuring and 

improving the quality of cardiovascular and stroke care patients received (Measuring and 

improving quality of care, 2000). The report provided proposed quality metrics and performance 

measures for stroke including clinical evaluations, acute therapy interventions, preventative 

therapy interventions, and rehabilitation plan (Measuring and improving quality of care, 2000).  

Quality metrics and performance measures usually focus on the process of care delivery, 

but can also center around the structure of care, patient outcomes, and efficiency in care delivery 

(Bonow et al., 2008; Reeves et al., 2010). It is important to note the difference between quality 

metrics and performance measures. Quality metrics are preliminary test measures that are 

generated to support self-assessment and quality improvement and may not meet the stricter 

criteria of performance measures (Bonow et al., 2008). Performance measures are developed 

using ACC/AHA methodology, are peer-reviewed and receive public comments prior to 

publication (Bonow et al., 2008). Performance measures are used for public reporting, comparing 

institutions, and reimbursement (Poisson & Josephson, 2011). For the purposes of this paper, the 

term, “stroke metrics”, will be used when discussing both quality metrics and performance 

measures.  

Since 2000, there have been stroke metric guidelines put out by multiple organizations. In 

2008, a number of prominent organizations created the Stroke Performance Measure Consensus 

Group which established 10 metrics for inpatient stroke patients (Poisson & Josephson, 2011). 

These stroke metrics can be divided into in-patient and discharge metrics. The in-patient metrics 

include thrombolytic therapy administered if appropriate; early in-patient antithrombolytic 

treatment; venous thromboembolism (VTE) prophylaxis; dysphagia screening; stroke education; 
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and smoking cessation education (Poisson & Josephson, 2011; Reeves et al., 2010). The 

discharge metrics include patient discharged on antithrombotic therapy; patient with atrial 

fibrillation discharged on anticoagulation therapy; patient discharged on cholesterol lowering 

medication; and rehabilitation assessment (Poisson & Josephson, 2011; Reeves et al., 2010).  

Compliance with stroke metrics has been shown to have a positive association with 

improving stroke patient outcomes (Howard et al., 2018). Compliance with stroke metrics also 

suggests that a patient’s life can be improved and even extended (Reeves et al., 2010). 

Furthermore, failure to follow stroke performance measures and quality metric recommendations 

potentiates suboptimal patient outcomes (Bonow et al., 2008). Howard and co-workers (2018) 

exemplified the benefit of adhering to stroke metric documentation and performance guidelines 

when they analyzed the data from 546 patients an American Stroke Association’s Get with the 

Guidelines (GWTG) Stroke program participatory hospital. They found a statistically significant 

increase in the quality of care stroke patients received compared to patients treated at non-

GWTG Stroke program hospitals (Howard et al., 2018). Elkbuli et al. (2018) also found that 

implementing a clinical documentation educational program was associated with a statistically 

significant improvement in accuracy of patient observed/expected death ratio, case mix index 

(CMI) and severity of illness.  

In addition to the stroke performance and quality metrics outlined by the Stroke 

Performance Measure Consensus Group and the American Stroke Association’s GWTG Stroke 

program, the quality improvement project hospital site also mandates that additional stroke 

metrics be monitored and documented. These metrics include neurological assessments, daily 

documentation on education and care plan, and a NIHSS completed and documented every shift. 
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For the purposes of this quality improvement project, the additional stroke metrics required by 

the project hospital site were included in the project’s educational refresher course video. 

Project PICOT Question 

After reviewing the statement and background of the problem, the project’s research 

question is: For registered nurses working on a stepdown stroke unit, how does additional stroke 

metric documentation education compared to current stroke metric documentation education 

affect their nurse-driven stroke metric knowledge and nurse-driven stroke metric documentation 

over a four week-period? The components of a PICOT question are the (P) patient population or 

disease, the (I) intervention or issue of interest, the (C) comparison intervention or issue of 

interest, the (O) outcome of interest, and the (T) time frame (Melnyk & Fineout-Overholt, 2019, 

p. 40). Applying this framework to the research question introduced in the first paragraph, the (P) 

is nurses working on a stepdown stroke unit, the (I) is additional stroke metric documentation 

education, the (C) is current stroke metric documentation education required for the nurses, the 

(O) is the nurses’ stroke metric knowledge and nurse-driven stroke metric documentation 

compliance (T) for four weeks after the intervention.  

Definition of Terms 

As a comprehensive stroke center, the project site hospital’s current stroke documentation 

education focuses on stroke nurses’ knowledge and proficiency in completing a National 

Institutes of Health Stroke Scale (NIHSS) assessment each shift and includes education on 

conducting neurological assessments every four hours, and documentation of stroke metrics. 

Additional stroke metric documentation education is supplemental stroke metric documentation 

education that focuses on how and where stroke nurses are to document in the electronic health 

record to meet stroke metric documentation requirements. 
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Stroke metrics are metrics monitored to gauge care delivered to patients admitted for 

suspected and actual acute stroke. Metrics that fall under the umbrella of “stroke metrics” 

include: Starting antiplatelet or dual antiplatelet therapy early; anticoagulation for atrial 

fibrillation and atrial flutter; venous thromboembolism (VTE) prophylaxis; low-density 

lipoproteins (LDL) blood draw collected within 48 hours of admission and intensive statin 

therapy started if appropriate; dysphagia screening prior to patient being given anything orally; 

treatment and prevention of hyperglycemia and hypoglycemia after stroke; stroke education for 

patients and caregivers; patient education on smoking cessation; patient assessed for 

rehabilitation; NIHSS total score documentation; intravenous thrombolytic therapy within 4.5 

hours of arrival if appropriate; and a modified Rankin score (mRS) documented for patients 

treated with intravenous thrombolysis with tissue plasminogen activator (tPA), catheter-based 

thrombolysis with tPA, and/or mechanical thrombectomy (Sentara Norfolk General Hospital 

Stroke Program, 2018, p. 11). Nurse-driven stroke metrics are stroke metrics that registered 

nurses are responsible for implementing and documenting. The nurse-driven stroke metrics that 

this project will focus on are the dysphagia screening, neurological assessments, NIHSS, stroke 

education for patients, smoking cessation education, and the utilization of sequential 

compression devices (SCDs) as part of VTE prophylaxis. 

The dysphagia screening is a pass or fail assessment used to identify individuals who 

require a more in-depth swallowing assessment by a speech therapist or a modified barium 

swallow study. The dysphagia screening must be documented prior to giving anything oral to a 

patient with or suspected of having a stroke. The neurologic assessments performed every four 

hours requires the bedside registered nurse to assess the patient’s orientation, speech, specific 

motor responses, extremity strength and pupillomotor function. The NIHSS is a neurologic 
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examination consisting of 15 items measured on a scale to “evaluate the effect of acute cerebral 

infarction on the levels of consciousness, language, neglect, visual-field loss, extraocular 

movement, motor strength, ataxia, dysarthria, and sensory loss” (NIH Stroke Scale International, 

1999). The project hospital requires that a registered nurse documents a NIHSS upon admission 

and once a shift for patient with or suspected of having a stroke. Stroke education is education 

focused on stroke risk factors, medication management, interventions, and recovery provided to 

patients recovering from acute stroke or a transient ischemic attack (TIA) and their caregivers. 

The stroke education and care plan must be launched upon admission in the patient’s electronic 

health record (EHR) and tailored according to their specific needs. The stroke education and care 

plan must be documented in the EHR daily. Smoking cessation education is education specific to 

the educating patients on the risks of smoking, and resources for quitting if they are interested. 

Smoking cessation education is required to be provided to active smokers or those who are quit 

within the past year. If the patient has quit smoking in the past year, then their quit date should 

be documented. 

An electronic health record (EHR) is a patient’s digital medical chart that the patient’s 

medical team documents within. EPIC is the electronic health record software used by the 

project hospital. The EPIC Playground is a replica, or simulation, of the EPIC software 

electronic health record system used by the project hospital for training employees on how to 

navigate EPIC and chart in EPIC. 

Organizational Needs Assessment 

 The project hospital is part of a large, multidivisional organization. Continually growing 

for over 130 years, the organization is now comprised of 12 hospitals and 3,739 beds, along with 

over 445,000 members in its health insurance program (Siwicki, 2019). For the purposes of this 
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paper, only one of the hospitals in the healthcare system will be discussed. The project hospital is 

a 525-bed academic teaching, and American Nurses Credentialing Center (ANCC) Magnet 

hospital based in Southeastern Virginia (Sentara Norfolk General Hospital, n.d.).  It is a level 1 

trauma center, the only comprehensive stroke center in eastern Virginia, a destination cardiac 

center, as well as a highly respected burn and high-risk birth center (Sentara Norfolk General 

Hospital, n.d.). In 2018, the project hospital adopted the American Stroke Association’s 

standards for stroke metrics and definitions and transitioned to their “Get with the Guidelines: 

Stroke” registry and performance improvement program (Stroke Newsletter, 2018). Additionally, 

the project hospital received certification from the healthcare accreditation and certification 

organization, Det Norske Veritas Germanischer Lloyd (DNV GL) Healthcare, that designated the 

facility as a Comprehensive Stroke Center in 2018 (DNV GL Healthcare, n.d.; Vandendriessche, 

2018). 

Accurate stroke documentation is needed at the project hospital for both their upcoming 

DNV GL Comprehensive Stroke Center and ANCC Magnet status re-designation. Accurate 

documentation is paramount in ensuring patient safety and the provision of high-quality care and 

improved stroke patient health outcomes. The quality improvement project will focus on the 

inpatient project unit, one of the three stepdown stroke units at the project hospital. The project 

unit traditionally cares for patients recovering from acute stroke, suspected stroke and transient 

ischemic attacks. As a requirement to work on the project unit, the project hospital requires that 

registered nurses complete eight hours of stroke-specific education annually. Since the COVID-

19 pandemic, the project unit has dually functioned as a unit that cares for COVID-19 patients. 

There have been periods of time that the unit became solely a COVID-19 unit. As a result, some 

of the focus on nurse-driven stroke metric documentation has been neglected. The registered 
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nurses on the project unit would benefit from stroke metric and documentation education 

reinforcement, or refreshment course, due to the nurse-driven stroke metric documentation 

misinformation and documentation noncompliance. 

Facilitators 

 The project hospital has many resources and attributes that will help facilitate the 

implementation of the educational refresher course intervention. The project hospital’s key 

resources are two stroke coordinators and a well-developed stroke program. Another beneficial 

attribute of the project hospital is the culture of continued learning and constant innovation that 

is present at the hospital. Nurses on the project unit have expressed a willingness to improve 

their practice for the benefit of the team and their patients. Additionally, many key stakeholders 

at the project hospital, such as the Chief Nursing Executive, Magnet Leader, the Nursing 

Research Council and the stroke coordinators are onboard with the project and eager to assist 

with its implementation. 

Barriers 

 There are two perceived barriers that jeopardize the success of the stroke documentation 

educational intervention at the project hospital. The first barrier is the current COVID-19 

pandemic that is affecting all aspects of hospital operations. Due to COVID-19, there are 

increased demands on the nursing staff, further narrowing the time nurses have to document 

during their shift. The second barrier is the resistance to change that may be felt by some of the 

nursing staff on the project unit. Some nurses may resent having to change their documentation 

habits during their shift. 

Theoretical Framework 
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 The theoretical framework selected to frame the educational intervention for this project 

is Malcolm Knowles’ Adult Learning Theory, or andragogy (Knowles, 1978). Knowles’ theory 

is based upon six principles, or assumptions, of adult learners (Knowles et al., 2005). Using this 

framework assisted in the development of an educational intervention that was appropriate and 

effective for teaching the adult registered nurse participants in the project. 

Quality Improvement Model 

The Model for Improvement (MFI), created in 1996 by a collaboration of professionals 

called the Associates in Process Improvement (API), was selected to guide the process of the 

project (Langley et al., 1996). The model asks three fundamental questions: “What are we trying 

to accomplish”, “How will we know that a change is an improvement”, and “What changes can 

we make that will result in improvement?” (Langley et al., 2009, p. 5). The MFI model then uses 

the Plan-Do-Study-Act (PDSA) process to test the effects of the changes implemented until the 

researchers arrive at an intervention that achieves their specified aims (Agency for Healthcare 

Research and Quality (AHRQ), 2013). 

Conclusion 

 In the first chapter, a description of the background and significance of the problem were 

provided. The quality improvement project’s PICOT question was explained, and key terms were 

defined. The organizational needs assessment for the project hospital was offered and the 

facilitators and barriers for the project were listed. The framework and model chosen to guide the 

quality improvement project were also outlined in this chapter.  
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Chapter II 

Review of the Literature 

 

 This chapter will provide an in-depth description of the search criteria used for the 

literature review conducted for the purposes of this project. A detailed literature critique and 

synthesis of the relevant literature is provided afterward. Subsequently, the rationale for 

implementing a quality improvement project to improve documentation of nurse-driven stroke 

metrics is given. 

Literature Review Search Criteria and Results 

 A thorough search was conducted using the electronic databases Ovid MEDLINE (Ovid), 

Cumulative Index of Nursing and Allied Health Literature (CINAHL), and two separate searches 

in Google Scholar (Appendix A). The beginning search terms for the searches conducted in Ovid 

and CINAHL were “Compliance AND Documentation AND Nurses,” and all terms were 

exploded, and keyword equivalents included. This resulted in 114 studies in OVID and 933 

studies in CINAHL. Both searches were then limited to the English language, and human studies 

only. Additionally, for the CINHAL search, the Boolean search terms "OR Guideline Adherence, 

AND Education, and Stroke" were used. Using these terms and limits, five studies were retained 

from Ovid (Derby et al., 2017; Esper & Walker, 2015; Joyner et al., 2017; Lieow et al., 2019; 

Reyes et al., 2016), and one study was retained from CINHAL (Reynolds et al., 2016).  

Regarding the searches conducted in Google Scholar, the search phrase "education to 

improve stroke documentation compliance" was used for the first search carried out in Google 

Scholar. A total of 38,900 were found, and after evaluating the first ten pages of results, one 

article was retained that applied to the project’s PICOT question (Marco, 2017). The search 
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phrase "educational intervention documentation" was used for the second search in Google 

Scholar, and a total of 486,000 articles were found. After evaluating the first ten pages of results, 

three articles were deemed applicable to the project’s PICOT and retained (Jackson, 2010; 

Muller-Staub et al., 2007; Sparks et al., 2015). 

The inclusion criteria for articles for each search were primary and secondary research 

articles, and studies based on medical staff receiving documentation education as the 

intervention. The exclusion criteria for articles for each search were interventions that were not 

centered around providing documentation education to medical staff, and poster abstracts. In 

total, ten articles were retained for the body of evidence from the searches conducted in Ovid, 

and CINAHL, and Google scholar. 

Critique and Synthesis of Evidence 

 The Let Evidence Guide Every New Decision (LEGEND) Table of Evidence Levels was 

used to individually evaluate the quality of evidence of each of the ten articles retained from the 

literature review (Cincinnati Children’s Hospital, n.d.). According to the LEGEND table, Derby 

and coworkers’ (2017) study is classified as a lesser quality, quality improvement study, or “4b” 

(Cincinnati Children’s Hospital, n.d.). Derby and coworkers (2017) looked at how revised vital 

sign protocol, order sets, and documentation education could improve vital sign documentation 

compliance. This study had many limitations which included inadequate data analysis with no 

mention of tests used to analyze the data, or the participant attrition rate. The sample size was 

also not mentioned and there was no control group. Strengths of the study were the four-year-

long data collection period, and the follow-up education two years postintervention (Derby et al., 

2017, p. 346). Post educational intervention, the study demonstrated improvement of vital sign 

protocol performance and documentation compliance that was sustainable through continued 
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regular documentation education (Derby et al., 2017, p. 346). There was an over 50% 

improvement in documentation compliance of temperature, blood pressure, respiratory rate and 

oxygen saturation level at the time of discharge 12 months post-intervention (Derby et al., 2017, 

p. 347). 

The quality improvement study by Esper and Walker (2015) had many limitations which 

indicates that the study is also a lesser quality, quality improvement study, or “4b” (Cincinnati 

Children’s Hospital, n.d.). The study's purpose was to see if educational interventions could 

enhance knowledge of Oncology Quality Measures (OQMs) and documentation of measures 

(Esper & Walker, 2015, p. 309). The study had a small sample size, was only conducted in a 

single institution, and focused on one advanced provider segment of oncology nurse practitioners 

(Esper & Walker, 2015, p. 310). Additionally, the authors of the study cited their four-week post-

intervention follow-up as a limitation, believing that follow-up four to six months later would 

provide more accurate data about intervention sustainability (Esper & Walker, 2015, p. 311).  

The study's investigators were also known to the study participants, which may have generated 

bias, causing undue influence and negatively impacting generalizability (Esper & Walker, 2015, 

p. 311). Postintervention, all nine indicators measured showed a 10-50% improvement with 

OQM documentation compliance (Esper & Walker, 2015, p. 311). 

In 2010, Jackson conducted a quality improvement project which employed educational 

sessions for nurses to improve their pain assessment documentation. The study indicated that 

there was a statistically significant improvement post-educational intervention on documentation 

of pain assessment levels after analgesic treatment (X² (2, N = 149), 8.315; p = .004) (Jackson, 

2010, p. 12). The limitations of the article were numerous, however. The paper did not indicate 

how soon the post-intervention data were collected after the educational intervention, no follow-
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up period was mentioned, and the educational intervention itself was not clearly described. Due 

to the limitations of the paper, the article qualifies as a lesser quality, quality improvement study, 

or “4b” (Cincinnati Children’s Hospital, n.d.). 

The quality improvement project by Joyner et al. (2017), has many strengths. It is 

classified as a good quality, quality improvement study, or “4a” (Cincinnati Children’s Hospital, 

n.d.). The authors of the study created an admission documentation tool and provided 

documentation education to assist nurses with increasing documentation of home ventilator 

settings upon admission to the hospital. The tool was reviewed and critiqued by several nurses 

before implementation. The investigators clearly identified the Plan-Do-Study-Act model as the 

improvement methodology and included their survey questions, responses, sample size, and the 

participants' demographics in the paper. The study exceeded their goal of 80% compliance for 

using the documentation tool and attending educational sessions with 97.3% utilization of the 

tool and a 97.4% attendance to the educational sessions postintervention (Joyner et al., 2017, p. 

120). The study's limitations included its small sample size, the pre- and post-intervention groups 

were unpaired, and there was no baseline documentation compliance data to compare post-

intervention data to (Joyner et al., 2017, p. 117, 120). 

Although Lieow and coworkers (2019) state that their study is a descriptive study, it is 

actually classified as a quality improvement study done with good quality, or “4a” (Cincinnati 

Children’s Hospital, n.d.). The study used a pretest-posttest survey and chart audits to determine 

how educational training could impact knowledge, competency, and compliance with among 

nurses documenting sedation and delirium scores (Lieow et al., 2019, p. 507). The study’s 

strengths were its large sample size (N = 245), zero participant attrition rate, inclusion of 

participants descriptive statistics, validity testing performed by ten advanced practice nurses, and 
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the consent process was well explained (Lieow et al., 2019, 508-509). The three-session, multi-

modal educational intervention and follow-up at three- and 10-months post intervention were 

also unique strengths of the study (Lieow et al., 2019, 508, 510). The study's limitations included 

it being a single-center study, possible recall bias due to the short three-day interval between pre- 

and post-tests, and no follow-up education. (Lieow et al., 2019, p. 512). The study found that 

while knowledge and competency improved from the educational intervention, there was not a 

statistically significant sustained increase in compliance and documentation (Lieow et al., 2019, 

p. 506). Due to the study's strengths, this is classified as a good quality, quality improvement 

study, or “4a” (Cincinnati Children’s Hospital, n.d.). 

The paper by Melgoza (2017) looked at how adherence to stroke documentation on 

stroke units could be improved through nursing documentation education and electronic health 

record (EHR) modifications (Melgoza, 2017, p. 2). This study is classified as a lesser quality, 

retrospective cohort study, or “4b” due to the non-experimental nature of the study, lack of a 

power analysis, and the second site's data was never discussed or graphically depicted 

(Cincinnati Children’s Hospital, n.d.). The tool’s validity and reliability were not reported. The 

strengths of the study were the large sample size, the in-depth evaluation given of the 

retrospective data analysis, and that the audit tools were described and given in the appendices of 

the paper. The implications of the paper were that EHR modifications might help increase 

documentation compliance, which reflects the quality of care given at an institution (Melgoza, 

2017, p. 18). 

Muller-Staub and colleagues (2007) conducted a randomized control trial that evaluated 

the impact of nursing education on documentation and implementation of nursing diagnoses, 

interventions and nursing-sensitive patient outcomes (Muller-Staub et al., 2007, p. 104). The 
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study’s strengths included its random selection of wards chosen to participate in the study, the 

use of a highly valid and reliable measurement instrument, monthly educational sessions for a 

year, and the in-depth statistical analysis of the data. Due to the study’s strengths, this study is 

classified as a good quality randomized control trial, or “2a” (Cincinnati Children’s Hospital, 

n.d.). The study’s limitation was that the actual performance and quality of the nursing 

interventions and patient outcomes were not measured (Muller-Staub et al., 2007, p. 111). The 

study showed a significant improvement in nursing diagnosis documentation postintervention as 

the preintervention mean was 0.92 (SD = 0.41) and the postintervention mean was 3.50 (SD = 

0.55, p < .0001) (Muller-Staub, 2007, p. 107). Nursing interventions also showed a statistically 

significant improvement as the preintervention mean was 1.27 (SD = 0.51), and the 

postintervention mean was 3.21 (SD = 0.50, p < .0001) (Muller-Staub et al., 2007, p. 108). 

A study conducted by Reyes and co-workers (2016), is considered a good quality, quality 

improvement study, or "4a” (Cincinnati Children’s Hospital, n.d.). The study looked at how 

clinical documentation education among surgery department faculty could improve 

documentation and minimize financial losses. The study's strengths included a long data 

collection period of three years and an in-depth statistical analysis of pre- and post-intervention 

data (Reyes et al., 2016, p. 304-308). The findings of the study were that after the educational 

intervention, non-compliant documentation decreased by 85%, and that continued documentation 

education is necessary to "procuring a culture of accountability" for documentation (Reyes et al., 

2016, p. 304, 307). The limitations of the study included the inability to confirm similar pre- and 

post-intervention patient populations, no power analysis or faculty sample size was given, and 

that the Affordable Care Act was enacted during this study period and may have skewed the 

financial data (Reyes et al., 2016, p. 304-308). 
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According to the LEGEND table, the Reynolds and co-workers’ study published in 2016 

is classified as a lesser quality, quality improvement study, or “4b” (Cincinnati Children’s 

Hospital, n.d.). The study evaluated how an educational Stroke Competency Program for 

neurocritical care nurses could improve the knowledge of and adherence to stroke documentation 

and performance guidelines. The study's strengths were that four content experts validated the 

stroke knowledge assessment survey, data from the surveys were de-identified, demographics of 

the participants were given, and the conceptual concepts of the study were adequately defined 

(Reynolds et al., 2016, p. 329-331). The study’s limitations were that the nurses enrolled in the 

study on a volunteer basis, a power analysis was not provided, internal reliability was low, pre-

test and post-test data was not matched, and there was attrition of less-experienced nurses 

(Reynolds et al., 2016, p. 330-333). Post-intervention, the correct time of stroke assessments 

improved from 88.6% (n = 960), to 90.5% (n = 1855), and dysphagia screening documentation 

improved from 71% (n = 100) to 75% (n = 105), but neither findings were statistically significant 

(Reynolds, 2016, p. 330).  

Lastly, Sparks and colleagues (2015) conducted a quality improvement study that utilized 

documentation education in an effort to increase physician documentation of six common “high 

yield” comorbidities present on admission. The study demonstrated that the educational 

interventions increased documentation of the six comorbidities specified (Sparks et al., 2015, p. 

77). The study’s strengths include the presence of a control group similar to the intervention 

group, description of educational interventions, and statistical analysis of the pre- and post-

intervention data. The study’s limitations were that it had a small sample size, and it did not 

provide any measures of statistical uncertainty, effect size, or power analysis, nor did it provide 
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instrument validity and reliability. The strengths and limitations of this study classify it as a 

lesser quality controlled clinical trial (CCT), or "3b” (Cincinnati Children’s Hospital, n.d.). 

After analyzing the cumulative body of evidence used for this project, a judgment on the 

body of evidence can be made. According to the LEGEND Tool for Grading the Body of 

Evidence, the ten articles that comprise the body of evidence are cumulatively considered 

moderate-grade quality evidence (Cincinnati Children’s Hospital, n.d.). This grade is assigned to 

the body of evidence primarily based upon the inclusion of the “2a” good quality randomized-

control trial by Muller-Staub and colleagues (2007) (Cincinnati Children’s Hospital, n.d.).  

Educational Interventions 

 After analyzing each article, many educational intervention similarities between studies 

became apparent. Sparks and co-workers (2015) and Esper & Walker (2015) both implemented 

the use of small "pocket" or "reminder" cards to help encourage documentation compliance. In 

two studies, printed out educational materials were placed in convenient locations like the 

nurses’ station to help promote documentation and performance compliance (Derby et al., 2017; 

Reynolds et al., 2016). In two different studies, documentation tool aids like electronic health 

record (EHR) templates (Reyes et al., 2016) and algorithms (Joyner et al., 2017) were used to 

coach proper documentation and performance. In another two studies, feedback was provided to 

participants during the educational intervention process (Esper & Walker, 2015; Sparks et al., 

2015). Web-based education was an educational intervention in the studies conducted by Derby 

and colleagues (2017) and Reyes and colleagues (2016). The most common educational 

intervention was some form of in-person educational sessions which was utilized in all ten 

articles in the body of evidence (Derby et al., 2017; Esper & Walker, 2015; Jackson, 2010; 
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Joyner et al., 2017; Lieow et al., 2019; Melgoza, 2017; Muller-Staub et al., 2007; Reyes et al., 

2016; Reynolds et al., 2016; Sparks et al., 2015).  

Improved Documentation, Performance, and Knowledge 

Improved guideline and quality measure documentation, performance, and knowledge 

were demonstrated in many of the articles in the body of evidence. In nine of the ten articles, 

improved documentation was demonstrated after the educational intervention(s) (Derby et al., 

2017; Esper & Walker, 2015; Jackson, 2010; Joyner et al., 2017; Lieow et al., 2019; Muller-

Staub et al., 2007; Reyes et al., 2016; Reynolds et al., 2016; Sparks et al., 2015). In five of the 

ten articles, guideline and quality measure adherence also improved after the educational 

intervention. (Derby et al., 2017; Esper & Walker, 2015; Muller-Staub et al., 2007; Reyes et al., 

2016; Reynolds et al., 2016). Lastly, in three of the ten articles, increased knowledge of 

guidelines and quality measures among participants was found after the educational 

intervention(s) (Esper & Walker, 2015; Lieow et al., 2019; Reynolds et al., 2016). 

Rationale for Project 

 Many of the studies in the body of evidence demonstrated that educational interventions 

increase documentation compliance, performance, and knowledge among a wide variety of 

participants. Therefore, a stroke documentation educational intervention focusing on where to 

document in the EHR, what needs to be documented, and how frequently everything should be 

documented may improve stroke metric documentation compliance in stroke stepdown nurses. 

However, many of these studies have limitations, such as poor study design and insufficient 

statistical data, that weaken their generalizability and replicability. After analyzing the body of 

evidence related to the project’s PICOT question, there is still some question as to whether a 

stroke metric documentation educational intervention for stroke stepdown nurses can affect their 
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documentation compliance and knowledge of nurse-driven stroke metrics. This project has been 

undertaken to strengthen this body of evidence. 

Conclusion 

 Chapter two provided a review of the literature used to investigate the project study 

question. The search criteria used to locate relevant literature and the search results were listed as 

well. A critique and synthesis of the evidence was provided using LEGEND tables to evaluate 

the quality of evidence of each of the ten articles retained from the literature review and the body 

of evidence as a whole (Cincinnati Children’s Hospital, n.d.). The rational for undertaking the 

quality improvement project was also explained. 
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Chapter III 

Methods 

 

 This chapter will examine the project methods for implementing an educational refresher 

course on documentation of nurse-driven stroke metrics by nurses on a stepdown stroke unit. A 

plan to assess the nurses' knowledge of proper documentation of nurse-driven stroke metrics is 

included. The design of the project is discussed, followed by a description of the protection of 

human subjects. The participant population, educational refresher course timeline, and 

instruments involved in the project are also detailed. Lastly, the plan for outcome measurement 

and data analysis is outlined. 

Design and Aims 

 The design of this quality improvement project was a quasi-experimental, Plan-Do-

Study-Act (PDSA) design with pre-test and post-test surveys (Moran et al., 2020, p. 142). This 

quality improvement project was designed to assess if a stroke metric documentation educational 

intervention for stepdown registered nurses on a stroke unit can affect their documentation 

compliance and knowledge of nurse-driven stroke metrics. The pre-test and post-test surveys 

compared current stroke metric documentation knowledge on the project unit, to stroke metric 

documentation knowledge after an educational refresher course (Moran et al., 2020, p. 142). The 

project's primary aim was to evaluate the effects of the educational refresher course that focused 

on the proper documentation of nurse-driven stroke metrics. The project's secondary aim was to 

evaluate the stepdown registered nurse participants' nurse-driven stroke metric documentation 

knowledge before and after the educational refresher course. 

Human Subjects Review 
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 Prior to implementing the project at the Level 1 trauma center in Southeastern Virginia, 

the quality improvement project was submitted to the Georgetown University Institutional 

Review Board (IRB) and the Eastern Virginia Medical School IRB. Eastern Virginia Medical 

School’s IRB governs over the project site hospital. Both institutions determined that the project 

was not human research and the primary investigator (PI) was given permission to proceed with 

the quality improvement project. Site approval was also granted by the project site hospital's 

Nursing Research Council, Vice President and Chief Nurse Executive. There was minimal risk to 

subjects as there was no physical, psychological, social, legal, or economic risk to the volunteer 

registered nurse participants. 

Registered nurse participants who volunteered to participate in the educational refresher 

course were assigned a random number from Qualtrics (Qualtrics, 2021, Qualtrics XM, Provo, 

UT) to be used as their anonymous participant identifier on their pre- and post-surveys. The use 

of the random number patient identifier protected the survey participants’ anonymity. A 

disclaimer was included in the project email sent to the registered nurse participants that 

explained how their survey responses were anonymous (Appendix B). Since the survey 

responses were anonymous, this minimized the possibility of coercion and undue influence the 

participants faced from the PI and hospital staff. The email also explained how their survey 

responses would be used in the quality improvement project. If the registered nurse participants 

had any additional questions or concerns they were instructed to email the PI’s Georgetown 

University email address. The PI had sole access to their Georgetown University email account 

and was the only one responding to the registered nurse participant emails. The volunteer 

registered nurse participants were also notified in the project email that they were free to choose 

to not participate in the educational refresher course if they changed their mind after providing 
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their information on the registration list. If they no longer desired to participate in the educational 

refresher course they were instructed to not notify the PI of their decision in order to mitigate any 

feelings of fear potential retaliation or coercion. No Protected Health Information (PHI) or 

Personally Identifiable Information (PII) were included with the pre- and post-educational 

refresher course survey response data or the nurse-driven stroke metric documentation 

compliance data. 

No patients were recruited for the project. The nurse-driven stroke metric documentation 

compliance data were retrieved from the EHR by the quality improvement project’s co-

investigators. The patients of the charts queried did not need to consent as the project had no 

direct involvement with the patients, and their chart data was de-identified by the quality 

improvement project’s co-investigators. The nurse-driven stroke metric documentation 

compliance data recorded in the audit tool by the co-investigators did not contain any PHI, or 

PII. 

Population 

The project population involves the registered nurses on the project site hospital unit, 

who volunteered to participate in the educational refresher course and surveys. The inclusion 

criteria for registered nurses to qualify for participation in the educational refresher course were: 

1. Must be a registered nurse hired to work on the project stroke stepdown unit 

2. Must remain employed on the project unit during the duration of the educational 

course and post-data collection period.  

3. Must read, speak, and write in the English language. 

While not a true population, an additional category of data was analyzed during this study: 

patient charts on the project unit. Inclusion criteria for charts to be queried were:  
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1. Charts of patients who were admitted to the project unit for positive stroke, transient 

ischemic attack, or for suspicion of an acute stroke. 

2. Charts of patients who were internally transferred to the project unit from another 

inpatient unit for positive stroke, transient ischemic attack, for suspicion of an acute 

stroke. 

3. Charts of patients who were transferred from an outside facility for stroke. 

4. Charts of patients 18-years and older. 

Procedures – Timeline 

 The educational refresher course was offered to participating registered nurses on the 

project stepdown stroke unit at the project hospital in October of 2021. Due to COVID-19 

pandemic restrictions, conducting classes in person was not feasible. For this reason, the 

educational refresher course was pre-recorded using the online software program, Zoom (Zoom, 

version: 5.4.7, Zoom Video Communications, San Jose, CA). This software program allowed the 

PI to visually walk participants through the steps of documenting nurse-driven stroke metrics in 

the EHR using the project site’s EPIC playground (EPIC Playground Hyperspace, 2021, Epic 

Systems Corporation, Verona, WI). An additional benefit of the pre-recorded seminar was that 

participants were able to start and complete the educational refresher video and surveys at a time 

that was most convenient for them. The educational refresher video reviewed where and when to 

document the following nurse-driven stroke metrics in patients’ electronic health records (EHR): 

dysphagia screening, stroke education, smoking cessation, patient compliance with wearing 

sequential compression devices (SCDs), neurological assessments, and the National Institutes of 

Health Stroke Scale (NIHSS) (Appendix C). In addition to the educational refresher video, the 

participating registered nurses were also given a stroke metric documentation reminder card that 
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they could attach to their badge reel (Appendix D). The reminder card included a list of the 

nurse-driven stroke metric items that must be documented upon admission to the project unit, 

and each shift. 

The registered nurses who volunteered to participate in the educational refresher course 

were sent an email containing a link to the pre-recorded educational refresher course video and 

the pre- and post-educational course surveys. The survey consisted of 18 multiple-choice 

questions, seven of which collected participant demographic information, and the remaining 11 

questions asked about nurse-driven stroke metric documentation (Appendix E). Consent of the 

participant was implied when the volunteer registered nurse participant clicked on the pre- and 

post-survey links sent to them in the educational refresher course email. The email instructed the 

volunteer registered nurse participants to complete the pre-test first, then watch the refresher 

course video, and then complete the post-test. The registered nurses had one week from receipt 

of the email to view the educational video and complete the pre- and post-surveys. The registered 

nurses who volunteered to take the refresher course were also given a nurse-driven stroke metric 

reminder card by the project unit manager once the one-week refresher course period was over.  

The pre- and post-surveys were administered through the online survey platform, 

Qualtrics (Qualtrics, 2021, Qualtrics XM, Provo, UT). Participants were assigned a random 

number from Qualtrics (Qualtrics, 2021, Qualtrics XM, Provo, UT) to be used as their 

anonymous patient identifier on their pre- and post-educational course surveys. This allowed 

Qualtrics (Qualtrics, 2021, Qualtrics XM, Provo, UT) to match participant data, allowing the PI 

to compare participants’ anonymous pre-survey responses to their anonymous post-survey 

responses. 
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The study’s second category of data were the nurse-driven stroke metric documentation 

compliance data manually extracted from the applicable patient charts through chart audits. The 

chart audits occurred three times a week, on Monday, Wednesday, and Friday, for four weeks 

before and for four weeks after the educational course. These audits were conducted by two of 

the project site hospital’s stroke coordinators who operated as the project’s co-investigators. The 

nurse-driven stroke metric documentation compliance data collection had to be done through 

manual chart audits as the project site hospital did not organize stroke metric data according to 

individual units. At the time of the project, the project site hospital did not require the stroke 

coordinators to audit patient charts for documentation of length of time patients wear sequential 

compression devices (SCDs), neurological assessments, or an NIHSS assessment each shift. The 

following nurse-driven documentation compliance data is what the co-investigators recorded on 

the audit tool in Excel (Excel, version 16.17, Microsoft, Redmond, WA) (Appendix F):  

1. The number of stroke or suspected stroke patient charts of patients on the project unit 

on the day of the audit. 

2. The number of stroke or suspected stroke patient charts of patients on the project unit 

that had proper documentation of a dysphagia screening prior to any food or 

medication being given orally to the patient. 

3. The number of stroke or suspected stroke patient charts of patients on the project unit 

that had proper documentation of stroke education given to the patient. 

4. The number of stroke or suspected stroke patient charts of patients on the project unit 

that had proper documentation of smoking cessation education given and a quit date 

recorded if applicable to the patient. 

Marketing Plan 
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An informational flyer about the stroke metric educational course and knowledge surveys 

was given to the manager of the project unit and distributed to registered nurses on the project 

unit during each shift’s huddle (Appendix G). A huddle is a brief meeting at the beginning of 

each 12-hour shift for nurses that takes place on their unit. The unit manager had one week prior 

to the educational course start date to distribute the flyer. Registered nurses wanting to 

participate in the educational course provided their name and email on a paper-registration list 

that accompanied the informational flyer (Appendix H). After the one-week registration period 

was complete, the unit manager provided the primary investigator with the registration list. The 

primary investigator then utilized the registration list to email the participating registered nurses 

the links to the knowledge surveys and educational course video. 

Instruments 

 Two tools were created for this project to assist in the collection of data from participants 

and patient charts. One tool was the 18 multiple-choice question survey to assess nurse 

knowledge of nurse-driven stroke metric documentation requirements (Appendix E). The second 

tool created was the audit tool in Excel (Excel, version 16.17, Microsoft, Redmond, WA) that 

was used to record nurse-driven stroke metric documentation compliance before and after the 

educational refresher course (Appendix F).  

Project Resources 

The quality improvement project’s PI used the assistance of two co-investigators that 

work as stroke coordinators at the quality improvement project site hospital. The two co-

investigators collected the nurse-driven stroke metric documentation compliance data, 

deidentified the data, and recorded it in the project’s audit tool. The PI also used the assistance of 
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a statistician from Georgetown University to help with statistical analysis of the data from the 

quality improvement project.  

Another resource the PI utilized for this quality improvement project is the project site’s 

EHR training software called EPIC Playground (EPIC Playground Hyperspace, 2021, Epic 

Systems Corporation, Verona, WI). The primary investigator was given permission by the 

project site’s Information Technology (IT) Director to utilize the project site’s electronic health 

(EHR) training software for the purpose of educating current project site employees. The PI used 

the Epic Playground (EPIC Playground Hyperspace, 2021, Epic Systems Corporation, Verona, 

WI) software in the project’s educational refresher course video to show the project’s 

participating registered nurses where and how they should document nurse-driven stroke metrics 

in the hospital’s EPIC (EPIC Hyperspace, 2021, Epic Systems Corporation, Verona, WI) 

electronic health record. 

Outcome Measurements and Data Analysis Plan 

The primary endpoints of the quality improvement project were the ratios of 

documentation compliance for each nurse-driven stroke metric monitored during the project. The 

secondary study endpoints were the percentage of correct responses by registered nurses on the 

pre- and post-surveys. For the quality improvement project to detect a statistically significant 

effect of the educational refresher course on nurse-driven stroke metric documentation 

knowledge the study must be adequately powered. A power analysis conducted prior to the 

implementation of the project by the project’s Georgetown University statistician determined 

that 27 of the registered nurses on the project unit needed to complete both the pre- and post-

educational course surveys in order to achieve a power of 0.80 for a paired samples t-test with a 

medium effect size (d=0.5). The survey data was analyzed using Qualtrics (Qualtrics, 2021, 
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Qualtrics XM, Provo, UT) and the Statistical Package for the Social Sciences (SPSS) (SPSS 

Statistics, version 28, IBM, Armonk, NY). 

Neither a power analysis nor a minimum sample size of patient charts audited on the 

project unit was needed as the project looked at the same stepdown stroke unit during the entirety 

of the study. As a result, the study solely compared the compliance rate of nurse-driven stroke 

metric documentation before and after the educational refresher course.  

Data Management and Security 

The project site’s stroke coordinator co-investigators used their Outlook (Outlook, Office 

365, Microsoft, Redmond, WA) work emails to email the completed audit tool with the pre- and 

post-educational refresher course nurse-driven stroke metric documentation compliance data to 

the PI’s Georgetown University email address. The co-investigators encrypted their emails to the 

PI’s Georgetown University email address using the encryption option provided in Outlook 

(Outlook, Office 365, Microsoft, Redmond, WA). The PI downloaded the completed audit tool 

document and placed it into the PI’s Georgetown-Box (Georgetown Box, 2021, Box Inc., 

Redwood City, CA), a secure cloud data management service. The PI’s Georgetown-Box 

(Georgetown Box, 2021, Box Inc., Redwood City, CA) account and personal computer are 

password protected. The audit tool data on Georgetown-Box (Georgetown Box, 2021, Box Inc., 

Redwood City, CA) was made visible to the project’s statistician from Georgetown University 

and the DNP faculty lead mentor. 

The registration list for the educational refresher course was kept in the project unit’s 

locked charge nurse office until the registration period was over. The charge nurse for each shift 

during the registration period brought the list to huddle and gave registered nurses on the project 

unit the opportunity to sign the registration list. Once the week-long registration period was 
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complete, the unit manager gave the registration list to the PI. The PI scanned the registration list 

onto the PI’s computer and the scanned document was placed in a secure folder on Georgetown-

Box (Georgetown Box, 2021, Box Inc., Redwood City, CA). The paper registration list is 

securely stored in a locked security box in the PI’s home office. Only the PI has access to the 

PI’s personal locked security box in their home office.  

The PI downloaded the anonymous survey response data from Qualtrics (Qualtrics, 2021, 

Qualtrics XM, Provo, UT) and stored it in the PI’s Georgetown-Box (Georgetown Box, 2021, 

Box Inc., Redwood City, CA). Only the PI, the project’s Georgetown University statistician, and 

the DNP faculty lead mentor had access to the anonymous pre- and post-educational refresher 

course survey data recorded by Qualtrics (Qualtrics, 2021, Qualtrics XM, Provo, UT). All of the 

quality improvement project data will be securely deleted or shredded after being securely stored 

for three years. 

Conclusion 

This chapter examined the project methodology for implementing an educational 

refresher course on documentation of nurse-driven stroke metrics in the EHR for stepdown 

stroke nurses. The plan for assessing the registered nurses' knowledge and compliance of proper 

documentation of stroke nurse-driven stroke metrics was discussed. The project design, human 

subjects review procedure, project population, educational refresher course timeline, and project 

instruments were explained. The plan for outcome measurement and data analysis was described 

as well as the procedure for data management and security. 
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Chapter IV 

Results 

 

 This chapter will provide an analysis of the quality improvement project data generated 

by the project knowledge survey and documentation compliance audits. The analysis will include 

a description of the demographics of the sample population, and the data results for the primary 

and secondary aims. A summary of the findings and outcomes of the project will also be given. 

Analysis of Data 

 A total of 28 registered nurses from the project unit, voluntarily completed the 

registration list to participate in the educational refresher course. Of the 28 registered nurses that 

signed up, 23 registered nurses completed the entire educational refresher course by watching the 

video and taking both the pre- and post-surveys. One registered nurse only completed the pre-

survey and not the post-survey, therefore, the data from this pre-survey was discarded. 

Sample Demographics 

 Twenty-three registered nurses that were employed on the project unit completed the 

educational refresher course and were included in the data analysis (Table 1). A majority of the 

registered nurses (39%) who completed the educational refresher course had between five and 10 

years of registered nursing experience. However, most of the registered nurses (43.5%) had only 

worked on the project unit for less than two years. Additionally, five (21.7%) of the participating 

registered nurses were employed on the project unit as travel nurses. Over half (60.9%) of the 

registered nurses who completed the educational refresher course worked the day shift. Likewise, 

over half (63.9%) of the registered nurses were bachelors-prepared nurses. Twenty-two of the 23 
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registered nurse participants held NIHSS certification, while only five (21.7%) registered nurses 

held additional nursing certifications. 

Table 1 
 
Participant Characteristics 
 
 n % 
Years as an RN   

Less than 2 years 5 21.7 
2-4 years 4 17.4 
5-10 years 9 39.1 
11-20 years 3 13.0 
More than 20 years 2 8.7 

Years as RN on the project unit   
Less than 2 years 10 43.5 
2-4 years 5 21.7 
5-10 years 6 26.1 
11-20 years 2 8.7 

Currently working as travel nurse on the 
project unit 

5 21.7 

Primary Shift   
Days                      14           60.9 
Nights 9 39.1 

Highest Nursing Degree   
ADN or Diploma 5 21.7 
BSN 16 63.9 
MSN 2 8.7 

Nursing Certification   
PCCN 1 4.3 
RN-BC 3 13.0 
None 18 78.3 
Other 1 4.3 

Currently Holds NIHSS Certification 22 95.7 
 

Primary Aim 

The quality improvement project's primary aim was to evaluate if an educational 

refresher course focusing on the proper documentation of nurse-driven stroke metrics in the EHR 

would improve documentation compliance. No documentation compliance data were collected 

on the first Wednesday of the post-educational refresher course documentation compliance data 
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collection period. As a result, the documentation compliance data were analyzed two different 

ways. Both methods employed the use of the paired samples t-test. At first, weekly averages 

were calculated and used for the comparison of the pre- to post-educational intervention nurse-

driven stroke metric documentation compliance rates. This manner of analysis reduced the 

amount of variation, which resulted in larger effect sizes (Table 2).  

Table 2 

Comparing Weekly Percentage Compliance Using Paired Samples t-Tests 
 
 M (SD) t(3) p (1-sided) d 
Dysphagia Screening  0.81 .238 0.41 

Pre 93.6 (1.95)    
Post 95.1 (5.7)    

Stroke Education  0.37 .367 0.19 
Pre 70.6 (11.0)    
Post 68.9 (7.6)    

Smoking Cessation  0.79 .243 0.40 
Pre 92.2 (6.7)    
Post 89.1 (1.9)    

 

 The second method used to analyze the documentation compliance data entailed the 

comparison of the daily rates of nurse-driven stroke metric documentation compliance data from 

the pre-educational intervention period to the post-educational intervention period (Table 3). 

This method of analysis more accurately portrayed the daily fluctuations in documentation 

compliance by providing larger standard deviation results and lower effect sizes. That being said, 

neither method of analysis found a significant improvement in documentation compliance rates 

after the educational refresher course in any of the three audited measures. 
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Table 3 

Comparing Daily Percentage Compliance Using Paired Samples t-Tests 
 
 M (SD) t(10) p (1-sided) d 
Dysphagia Screening  0.21 .420 0.06 

Pre 94.1 (8.5)    
Post 94.7 (8.4)    

Stroke Education  0.08 .471 0.02 
Pre 69.1 (14.7)    
Post 68.6 (16.8)    

Smoking Cessation  1.0 .161 0.32 
Pre 92.6 (7.9)    
Post 89.3 (6.1)    

 

Secondary Aim 

The secondary aim of the quality improvement project was to evaluate the knowledge of 

nurse-driven stroke metric documentation among stepdown registered nurse participants before 

and after the educational refresher course. The knowledge scores were significantly skewed, so 

pre- and post-percentage correct scores were compared using the nonparametric Wilcoxon 

Signed Ranks test rather than paired samples t-tests (Table 4). After analysis, there was a 

significant increase in percentage correct from pre- to post-educational intervention, Z = 3.04, p 

= .002.   

Table 4 
 
Knowledge Scores, Pre and Post 
 
 M (SD) Median Minimum Maximum 
Number Correct, 
Pre 

9.7 (0.8) 10.0 8.0 11.0 

Number Correct, 
Post 

10.5 (0.7) 11.0 9.0 11.0 

Percentage 
Correct, Pre 

88.5 (7.4) 90.9 73.0 100.0 

Percentage 
Correct, Post 

95.7 (6.6) 100.0 82.0 100.0 
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To investigate areas of knowledge that were more or less affected by the intervention, the 

percentage of respondents with correct answers on each survey question was examined pre- and 

post-educational intervention (Table 5). The Wilcoxon Signed Ranks test was used to compare 

the responses to survey question 11 (Which EPIC flowsheet should you use to cart scheduled 

neurological checks?) before and after the participants watched the educational refresher video. 

The analysis found that there was a significant increase in the percentage correct for question 11 

on the post-survey, Z = 3.87, p < .001. Further use of the Wilcoxon Signed Ranks test on the 

other survey questions did not provide any other statistically significant results to report. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 35 

Table 5 
 
Percentage Correct by Question, Pre- and Post-Intervention 
 
 Pre Post 
 M (SD) M (SD) 
Q8. A 73 y/o patient is being admitted to the project unit 
from the Emergency Department for a suspected stroke. 
How frequently should a nurse conduct and document a 
NIH stroke scale on this patient? 

96 (20.9) 91 (28.8) 

Q9. Upon admission to the project unit, which of the 
following assessments should be completed prior to 
giving anything oral to the patient with a 
suspected/confirmed stroke? 

100 100 

Q10. How long should a patient wear sequential 
compression devices (SCDs) each day if they are 
ordered? 

96 (20.9) 96 (20.9) 

Q11. Which EPIC Flowsheet should you use to chart 
scheduled neurological checks? 

22 (42.2) 87 (34.4) 

Q12. Under which EPIC flowsheet do you chart a 
dysphagia screening? 

91 (28.8) 100 

Q13. How frequently should the nurse document SCD 
length of time worn by patient? 

96 (20.9) 96 (20.9) 

Q14. Where in the “Adult PCS Body System” EPIC 
Flowsheet do you chart on SCDs? 

96 (20.9) 100 

Q15. Which type of stroke patients are required to have 
stroke education? 

100 100 

Q16. Where in the patient chart in EPIC do you 
document the stroke care plan? 

96 (20.9) 100 

Q17. Where in the patient chart in EPIC do you 
document stroke education? 

96 (20.9) 96 (20.9) 

Q18. A patient admitted to the project unit for a stroke 
states they quit smoking recently. What must the RN 
document for this patient in the patient’s chart? 

87 (34.4) 87 (34.4) 

Note: For full questions with possible and correct answers, see Appendix E. 

A difference score measuring the amount of overall change (Post-Percentage Correct 

minus Pre-Percentage Correct) was compared by participant characteristics. The parametric tests, 

independent samples t-test and one-way ANOVA, were used to analyze the data since the 

difference score was only slightly skewed. 
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Years as an RN. There was a significant difference in amount of change in knowledge 

by years as a registered nurse (RN), F (4, 18) = 3.88, p = .019, η2 = .46. Post-hoc testing using 

Bonferroni indicated that the difference was between those with two to four years of registered 

nursing experience and those with 11-20 years of registered nursing experience. This result 

should be interpreted with caution because of the small sizes of the groups. 

Years as RN on the project unit. There was no significant difference in amount of 

knowledge change by years as an RN on the project unit, F (3, 19) = 0.37, p = .78, η2 = .06. 

Working as travel nurse on the project unit. There was no difference in amount of 

knowledge change between those who were or were not working as a travel registered nurse,       

t (21) = 0.54, p = .59 d = 0.27. 

Shift. There was no difference in amount of knowledge change between those working 

day shifts and those working night shifts, t (21) = 0.44, p = .67, d = 0.19. 

Highest nursing degree. Although the greatest amount of change was in those with the 

lowest degree, the differences by degree were not statistically significant, F (2, 20) = 1.76, p 

= .20, η2 = .15. 

Nursing certification. Very few of the registered nurse participants held a nursing 

certification other than the NIHSS certification. As a result, those without any certification were 

compared to those with any certification. The difference in amount of knowledge change did not 

differ significantly by having a certification, t (17) = 1.05, p = .31 d = 0.27. 

National institutes of health stroke scale (NIHSS) certification. Since only one 

registered nurse participant did not have NIHSS certification, the independent sample t-test result 

should be interpreted with caution. There was no statistically significant difference in amount of 

knowledge change by having NIHSS certification, t (21) = 1.94, p = .07. 
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Summary of Findings 

After analysis of the documentation compliance audit data, the quality improvement 

project was unable to detect a statistically significant improvement in documentation compliance 

of nurse-driven stroke metrics. Consequently, with regard to the quality improvement project’s 

primary aim, an educational refresher course had no effect on nurse-driven stroke metric 

documentation compliance by registered nurses on a stepdown stroke unit. While there was no 

improvement with documentation compliance, the data analysis of the project’s pre- and post-

educational intervention survey did detect a statistically significant increase in percentage correct 

on the post-educational intervention survey. Therefore, concerning the project’s secondary aim, 

an educational refresher course did improve the knowledge of nurse-driven stroke metric 

documentation for stepdown stroke registered nurses. 

Conclusion 

An analysis of the quality improvement project data was offered in this chapter. The 

statistical tests used for analysis and their results were listed. Additionally, a summary of the 

findings of the quality improvement project was provided. 
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Chapter V 

Discussion and Conclusions 

 

This chapter will offer a discussion of the project findings and present the limitations of 

the project. Implications for practice, education, research and policy dissemination will be 

explained. Recommendations for nursing practice and future practice will also be provided.  

Discussion of Findings 

Originally, it was calculated that a minimum of 27 registered nurse participants would be 

needed to complete the educational refresher course in order for the quality improvement project 

to have enough power to detect statistically significant results. However, the quality 

improvement project data analysis was still able to detect statistically significant results with 

only 23 registered nurse participants. The ability to detect a statistically significant change 

indicates that the quality improvement project was indeed adequately powered.  

Participant Demographics 

The participant demographic survey data suggests that while there were many 

experienced nurses working on the project unit, there were also many nurses who had not 

worked on the unit for very long. Registered nurse participants with five or more years of 

registered nursing experience made up 60.9% of the sample size, but only 34.8% of these nurses 

worked on the project unit for five or more years. Furthermore, 43.5% of the registered nurse 

participants had been a nurse on the project unit for less than two years, and 21.7% of the 

participants were travel nurses. The lesser amount of registered nurse experience on the project 

unit among the registered nurse participants may have contributed to the poor documentation 

compliance of nurse-driven stroke metrics. The registered nurses with less experience on the 
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project unit may not yet be proficient in meeting the project unit’s documentation requirements 

at the time of this quality improvement project. In a similar manner, it is reasonable that the 

registered nurse participants with less registered nurse experience had the greater increase in 

knowledge of nurse-driven stroke metric documentation after watching the educational refresher 

video. 

Primary Aim 

 Similarly to Reynolds et al. (2016), the educational intervention of this quality 

improvement project did not produce a statistically significant increase in documentation 

compliance. The educational refresher course implemented in this quality improvement project 

utilized a reminder card and a web-based educational video in an effort to improve 

documentation compliance of nurse-driven stroke metrics. The reminder card was chosen as an 

educational intervention due to the previous success by other studies in improving 

documentation compliance when a reminder card was used (Sparks et al., 2015; Esper & Walker, 

2015). Registered nurse participants in this project were given a reminder card that attached to 

their nursing badge reel in an effort to provide the nurses with a convenient, easily accessible 

prompt for proper documentation of nurse-driven stroke metrics. 

The web-based educational video was selected as an educational intervention for use in 

this quality improvement project due to the increase in documentation compliance experienced 

by Derby et al. (2017) and Reyes et al. (2016) when using the web-based education method. 

Moreover, this quality improvement project took place during the COVID-19 pandemic and, as 

result, in person learning was not possible. Using a web-based educational video allowed the 

project’s registered nurse participants to view the education at a time that was most convenient 

for them, and in an environment that did not compromise COVID-19 precaution guidelines.  
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Secondary Aim 

 With regards to increasing knowledge of a topic after an educational intervention, the 

results of this quality improvement project are congruent with the study results of Esper & 

Walker (2015), Lieow et al. (2019), and Reynolds et al. (2016). Increased knowledge of 

guidelines and quality measures was demonstrated in the studies conducted by Esper & Walker 

(2015), Lieow et al. (2019), and Reynolds et al. (2016). In a similar manner, the pre- and post-

educational intervention survey data from this quality improvement project exhibited an increase 

in knowledge of nurse-driven stroke metrics after completing the project’s educational refresher 

course.  

Limitations 

 There are multiple limitations to this quality improvement project which should be 

mentioned. The project was conducted on one inpatient hospital unit and had a small sample size 

(n=23) which limits the generalizability of the quality improvement project’s results. The data 

collection period and duration of the educational intervention of the project combined were only 

nine-weeks long. The registered nurse participants had the ability to take the post-educational 

intervention survey immediately after watching the educational video, which may have led to 

recall bias in the post-survey data. Since the project did not utilize a follow-up assessment after 

the educational intervention, the long-term knowledge retention of the registered nurse 

participants was unable to be assessed. 

Furthermore, the project did not provide participants with the opportunity to evaluate the 

educational refresher course. A course evaluation survey would be beneficial for identifying 

areas of the educational course that need revision in order to better meet the needs and learning 

preferences of the registered nurse participants. Feedback from participants is a fundamental step 
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of the Model for Improvement so continuous improvement of the program can occur, ensuring 

the best learning environment and material is provided (Langley et al., 1996).   

 An interesting limitation to this quality improvement project was brought to the attention 

of the primary investigator by two of the registered nurse participants through email 

communication (Anonymous RN, personal communication, October 11, 2021). The participants 

notified the primary investigator that they and other co-workers who registered for the course 

using their work email had difficulty opening their work email at home. This hindered their 

ability to take the educational course outside of work and may explain why only 23 of the 28 

registered nurses who registered for the course actually completed the educational refresher 

course. 

 Lastly, the COVID-19 pandemic also acted as a limitation to this quality improvement 

project. While the project unit traditionally operates as a stroke stepdown unit, since the start of 

the pandemic they were also selected to be a COVID-19 stepdown unit. The extra demands of 

caring for COVID-19 patients exacerbated many of the issues facing the chronically short-staffed 

unit. In an attempt to minimize the demands on the registered nurses, the project site hospital 

implemented a “reduced-charting” protocol and EPIC (EPIC Hyperspace, 2021, Epic Systems 

Corporation, Verona, WI) flowsheet to be used during times of high COVID-19 admissions. It is 

probable that the reduced-charting protocol and flowsheet may have contributed to decreased 

documentation compliance with nurse-driven stroke metrics during the data collection periods of 

the project. 

Implications for Practice and Education 

The results of this quality improvement project provide four implications for practice and 

education. The first implication is the usability and convenience of web-based education. Web-
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based education provides learners with a convenient avenue for knowledge acquisition. Web-

based education can be very accessible since many people have access to a computer, laptop, or 

cellphone. Web-based education can also be very flexible for learners to use which may increase 

participation in learning and completion of education. In short, web-based learning can be an 

efficient and effective way to increase knowledge of a topic amongst a population.  

 The second implication for practice and education is the integration of multi-modal 

educational interventions when teaching. The use of multiple interventions when educating 

learners can increase understanding of new information, knowledge retention, and use of the new 

knowledge. Incorporating many educational methods in a teaching plan can help meet the 

learning preferences of the various learners and increase the likelihood of a successful 

educational campaign. 

The third implication is that the educator for the project site unit has requested to use the 

educational video and reminder card as an educational tool for future registered nurse hires on 

the project unit and other stepdown stroke units at the project site hospital. Lastly, this project 

and its findings will be presented to the project site’s Nursing Research Council and will be used 

by the project site hospital for their ANCC Magnet re-designation application. 

Recommendations for Nursing Practice and for Future Practice 

 The results of this quality improvement project indicate that an educational refresher 

course combining a web-based pre-recorded video and a badge reel reminder care can increase 

knowledge of nurse-driven stroke metrics. It is recommended that this quality improvement 

project be repeated after the COVID-19 pandemic in order to mitigate the potential for the 

reduced charting protocol to skew the documentation compliance results. When the project is 

repeated, an educational course survey and post-intervention follow-up should be incorporated 
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into the project timeline. This would allow for identification of areas in the educational course 

that may need revision or reinforcement. Additionally, the quality improvement project should 

also be implemented on other stepdown stroke units within the hospital to assess generalizability.  

Conclusion 

This chapter provided a discussion of the findings for the quality improvement project. 

The limitations of the project were also presented and explained. Implications for practice, 

education, research and policy dissemination, as well as recommendations for nursing and future 

practice were also included.  
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Appendix A 
 

Search Strategy Graphic 
 

 
 
 

 
 
 

 

 
 

 

 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 

Search included two databases: OVID and CINAHL, and two searches in Google Scholar  
Beginning exploded terms & keyword equivalents for database searches: “Compliance AND 
Documentation AND Nurses” 
Ten primary, independent studies were retained post-search 
 
 

Inclusion criteria: Primary and secondary research articles, medical staff receiving documentation 
education as intervention, studies written in English, studies in humans 
 
Exclusion criteria: Medical staff not receiving documentation education as intervention, poster abstracts 
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Appendix B 
 

Project Email Letter 
 

 
Hello registered nurses! 
 
Thank you for volunteering to participate in this educational refresher course on nurse-driven 
stroke metric documentation. You will have one week from receipt of this email to complete this 
educational refresher course. This course is part of a quality improvement project lead by a 
Doctor of Nursing Practice (DNP) student at Georgetown University. Please note that by clicking 
on the educational refresher course surveys, you are implying consent for the DNP student to use 
your anonymous survey responses for the sole purpose of measuring the change in registered 
nurses’ nurse-driven stroke metric documentation knowledge before and after watching the 
educational refresher course video. If you no longer wish to participate in the education refresher 
course, you are free to stop at any time. Please do not notify the DNP student if you choose to no 
longer participate in the educational refresher course. If you have any questions about this 
educational refresher course, you are welcome to email the DNP student at xxx@xxx.edu. Below 
are the instructions for completing this educational refresher course. 
 
To complete the educational refresher course: 
1. First, click on this link to take the Qualtrics pre-survey BEFORE watching the educational 
refresher course video: xxxx 
 
2. Next, Watch the educational videos attached to this email.  
    *The 2nd video is only 25 seconds long as I forgot to mention something in the first video. 
 
3. Lastly, Click on this link to take the Qualtrics post-survey AFTER watching the educational 
refresher course video: xxxx 
 
Remember, you have until Midnight on October 16, 2021 to complete this educational 
refresher course. 
 
I really appreciate you taking the time to take the surveys and watch the video! I hope you find 
the information presented in this educational refresher course video to be beneficial to your 
nursing practice. 
 
Thank you, 
 
Megan Tinkham, BSN, RN, PCCN 
Georgetown University BSN-DNP AG-ACNP Student 
xxx@xxx.edu 
 
*Identifying information has been removed from this document. 
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Appendix C 
 

Educational Refresher Course Video Overview 
 

 
OBJECTIVES CONTENT 

(Topics) TIME FRAME PRESENTER TEACHING 
METHODS 

EVALUATION 
METHOD 

Learner-oriented 
with one, 

measurable 
behavioral verb 
per objective. 

Outline of the 
content to be 

covered that will 
enable the 

learners to meet 
their objectives 

State the time 
frame for each 

objective. 

List the faculty or 
content expert for 

each objective. 

Describe the 
teaching methods, 

strategies, 
materials, and 
resources for 

each objective. 

Describe how 
each objective will 

be evaluated 

1. Describe the 
nurse-driven 
stroke metrics 
 
 
 
 
 
 
 
 
 

1. What are 
Nurse-Driven 
Stroke Metrics 
 
A. Dysphagia 
Screening 
B. Smoking 
Cessation 
Education 
C. Stroke 
Education 
D. VTE 
prophylaxis 
with SCDs 
E. 
Neurological 
Checks 
F. NIHSS 

1. ~5 minutes 
 
 
 
 
 

1. Megan 
Tinkham 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Video 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Pre- and 
post-test 
 
 
 
 
 
 
 
 
 
 
 
 

2.  Identify the 
correct areas 
and frequency 
to document 
nurse-driven 
stroke metrics 
in the 
electronic 
health record. 
 

2. How to 
Document 
Nurse-Driven 
Stroke Metrics 
 
A. Dysphagia 
Screening 
B. Smoking 
Cessation 
Education 
C. Stroke 
Education 
D. VTE 
prophylaxis 
with SCDs 
E. 
Neurological 
Checks 
F. NIHSS 

2. ~10 minutes 2. Megan 
Tinkham 

2. Video 2. Pre- and 
post-test 
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Appendix D 
 

Reminder Card 
 
Nurse-Driven Stroke Metric Documentation 

Reminder Card 
 
At Admission: 

¤ NIHSS 
¤ Dysphagia Screening 
¤ Launch Stroke Care Plan & Education 
¤ Modify Stroke Care Plan & Education 
¤ Current Smoker/Quit Date 
¤ Stroke Booklet Given 
¤ SCDs on patients 

 
Each Shift: 

¤ NIHSS 
¤ Stroke Care Plan & Education 
¤ SCDs on patients 
¤ Neurological Checks 
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Appendix E 
 

Nurse-Driven Stroke Metric Documentation Survey 
 
Demographic Data 

1. How long have you worked as an RN? 
a. < 2 years 
b. 2-4 years 
c. 5-10 years 
d. 11-20 years 
e. > 21 years 

 
2. How long have you worked as an RN on the project unit? 

a. < 2 years 
b. 2-4 years 
c. 5-10 years 
d. 11-20 years 
e. > 21 years 

 
3. Are you currently working on the project unit as a travel nurse? 

a. Yes 
b. No 

 
4. What shift do you primarily work? 

a. Days 
b. Nights 

 
5. What is your highest nursing degree? 

a. ADN or Diploma 
b. BSN 
c. MSN 
d. Ph.D/DNP/Ed.D 

 
6. What nursing certifications do you currently hold, if any? You can select multiple. 

a. None 
b. SCRN 
c. PCCN 
d. RN-BC 
e. Other: _____ 
 

7. Do you currently hold National Institutes of Health Stroke Scale (NIHSS) certification? 
a. Yes 
b. No 

 
Assessment 
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8. A 73 y/o patient is being admitted to the project unit from the Emergency Department for 
a suspected stroke. How frequently should a nurse conduct and document a NIH stroke 
scale on this patient? 

a. Upon admission 
b. Every shift until a stroke is ruled-out 
c. Daily 
d. Both A & B 

 
9. Upon arrival to the project unit, which of the following assessments should be completed 

prior to giving anything oral to the new patient? 
a. A NIH stroke scale 
b. A Braden Scale 
c. A dysphagia screening 
d. A four-eyes skin assessment 

 
10. How long should the patient wear sequential compression devices (SCDs) each day? 

a. 18 hours 
b. 12 hours 
c. 24 hours 
d. 8 hours 

 
Documentation 

11. Which EPIC Flowsheet do you use to chart neurological checks? 
a. Inpatient Stroke Assessment [ID: 1090] 
b. Neuro Assessments [ID: 30400987] 
c. NEURO ASSESSMENT [ID: 570] 
d. Neuro-Checks/Vitals/Pain [ID: 1016] 

 
12. Under which Epic flowsheet do you chart a dysphagia screening? 

a. Dysphagia Screening 
b. ED Swallow Screen 
c. Nutrition Screening 
d. Dysphagia Testing 

 
13. How frequently should the nurse document SCD length of time worn by patient? 

a. Once an admission 
b. Every shift 
c. Every four hours 
d. Once a day 

 
14. Where in the “Adult PCS Body System” EPIC Flowsheet do you chart on SCDs? 

a. Under “Cardiac” 
b. Under “Musculoskeletal” 
c. Under “Safety” 
d. Under “Peripheral Neurovascular” 
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15. What type of stroke patients are required to have stroke education? 
a. Hemorrhagic stroke 
b. Ischemic stroke 
c. Transient Ischemic Attack (TIA) 
d. All of the above 

 
16. Where in the patient chart in EPIC do you document the stroke care plan? 

a. Under the “Interdisc Care Plan” tab 
b. Under the “Stroke Care Plan” tab 
c. Under the “ADT Navigator” tab 
d. Under the “Education” tab 

 
17. Where in the patient chart in EPIC do you document stroke education? 

a. Under the “Interdisc Care Plan” tab 
b. Under the “Stroke Care Plan” tab 
c. Under the “ADT Navigator” tab 
d. Under the “Education” tab 

 
18. A patient admitted to the project unit for a stroke states they quit smoking recently. What 

must the RN document for this patient in the patient’s chart?  
a. Patient’s quit date under the “History” tab 
b. How long they smoked 
c. Smoking cessation education documented under the “Education” tab if patient has 

quit in the past 12 months 
d. Both A & C 
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Appendix F 
 

Audit Tool 
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Appendix G 
 

Informational Recruitment Flyer 
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Appendix H 
 

Registration List 
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