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Abstract 

Background 

Greater than 795,000 people suffer a stroke each year in the United States causing it to be the 

fifth leading cause of death and leading to an economic burden of $34 billion per year. (Centers 

for Disease Control and Prevention [CDC], 2020). 

Local Problem 

A CARF audit of a local inpatient rehabilitation unit noted deficiencies in stroke education and 

required an action plan to remediate problems.  

Purpose  

The aim of this quality improvement project was to determine if the system change of 

implementation of the Nursing Stroke Education Pathway (NSEP) in the EHR improved nurse 

adherence with use of pathway and increased nurse confidence in education documentation. 

Design 

Participants for this quality improvement project were a convenience sample of 17 nurses 

employed at the inpatient rehabilitation unit. The project looked to compare retrospective data 

with prospective data regarding documentation, provision of patient stroke education, and 

adherence to NSEP.  

Methods  

Utilizing the Plan Do Study Act method, the lead project investigator was able to developed the 

NSEP within Epic to promote standardization and consistency of patient education. 

Retrospective chart review of patients discharged from the inpatient rehabilitation with a primary 

diagnosis of stroke were reviewed for accuracy of personal stroke risk factors, co-learner 

documentation, and stroke booklet provision. Intervention measures were gathered prospectively 
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following the implementation of the NSEP. A survey on patient education and documentation 

was completed by participants pre- and post-intervention. 

Results  

Improvements were seen in accurate documentation of personal stroke risk factors, use of 

discharge binders, and documentation of co-learners. Time spent on patient teaching, 

understanding of education mandates, ease of documentation, and clarity of education improved.  

Conclusion 

Stroke education provided to patients, education documentation, and documentation efficiency 

are improved using the NSEP. Additional study is needed in areas including the sequence of 

educational topic provision, educational material layout, and additional locations of study. 

Clinical Relevance  

NSEP can expand to include additional disease processes such as diabetes, asthma, and chronic 

obstructive pulmonary disease. NSEP may be incorporated into other healthcare organizations, 

including hospitals, home health, skilled nursing facilities, and outpatient rehabilitation.  

Keywords 

stroke, rehabilitation nursing, electronic health records, quality improvement, data accuracy  

Key Practice Points 

• Findings of this QI project suggest rehabilitation nurses should use stroke education 

pathways for consistent and accurate documentation. 

• QI project findings are consistent with the ability of electronic health records to adapt to 

the unique educational provision by rehabilitation nurses in specialized centers. 

• The findings of this QI project indicate a possible manner for improving stroke education 

by relieving time constraints for rehabilitation nurses.  
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Nursing Stroke Education Pathway (NSEP): 

A Quality Improvement Project to Enhance Documentation Accuracy and Compliance 

Strokes are the result of cellular death secondary to a failure of blood circulation to the 

brain due to a blockage within a blood vessel (thrombosis, stenosis, embolism) or bleeding from 

a ruptured blood vessel (National Institute of Neurological Disorders and Stroke [NINDS], 

2020). The neurologic effects of strokes can include dysfunction of emotions, problem solving, 

judgement, and memory. Visual deficits, sensory changes, hemiplegia, hemiparesis, dysphagia, 

dysarthria, or aphasia may also be potential stroke consequences (NINDS, 2020).  

Greater than 795,000 people suffer a stroke each year in the United States causing it to be 

the fifth leading cause of death (Centers for Disease Control and Prevention [CDC], 2020). Prior 

stroke survivors who experience a recurrent stroke make up nearly one-quarter of the yearly 

stroke totals (CDC, 2020). Associated employment absences, medications, and ongoing medical 

care resulting from strokes have an economic burden of $34 billion per year in the U.S. (CDC, 

2020).  Tackling the prevention and effects of strokes to improve population health outcomes can 

be used to decrease the economic burden (İçağasıoğlu et al., 2017). Goals of Healthy People 

2020 include the use of prevention, detection, and risk factor modification of stroke and heart 

attack to improve cardiovascular health and quality of life (Office of Disease Prevention and 

Health Promotion [ODPHP], n.d.). 

Educational and behavioral interventions should be discussed with patients by medical 

professionals to improve modifiable risk factors to decrease the risk of stroke (ODPHP, n.d.).  

The integrated services (including patient education and monitoring), multidisciplinary 

collaboration, systems of knowledge management, and quality management of organizational 

interventions can produce clinical benefit (Bridgwood et al., 2018).  Learning needs and 
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readiness should be assessed, individualized, and revised at each stage in a patient!s care 

(Mountain et al., 2020; Cameron, 2013). The information addressed, including areas of ongoing 

patient needs, should be documented in the patient!s electronic health record (EHR) to facilitate 

knowledge transfer among healthcare staff (Mountain et al., 2020). 

Patient education is essential in fulfilling the requirements for the Commission on 

Accreditation of Rehabilitation Facilities (CARF). CARF is the accrediting body for 

rehabilitation facilities at over 28,000 locations and incorporates specialty programs, including 

stroke (CARF, n.d.). CARF stroke specialty programs focus on the unique needs of a stroke 

patient, including lessening impairments and complications post-stroke, enhancing activity 

abilities, maximizing quality of life, reducing environmental obstacles, and preventing 

subsequent strokes (CARF, 2020). CARF requires that nurses and clinicians provide medical 

management that includes assessing a patient!s strengths, weaknesses, and support (CARF, n.d.). 

Therefore, the standardization of education is necessary to provide error-free documentation to 

accrediting surveyors. Documentation standardization streamlines patient data and improves 

EHR effectiveness (Elliott et al., 2018. 

Review of Literature 

 Studies revealed common themes in stroke education including stroke knowledge deficit, 

program design methodologies to enhance provision of education to stroke patients, and barriers 

to education (Anand et al., 2017; Ashraf et al., 2015; Benoit et al., 2020; Bridgwood et al, 2018; 

Cameron, 2013; Chan et al., 2015; Doody et al., 2018; Elliott et al., 2020; Etter et al., 2020; Ing 

et al., 2015; Jack et al., 2013; Kamalakannan et al., 2016; Livne et al., 2017; Lynch et al., 2015; 

Mitchell et al., 2017; Mountain et al., 2020; Noah, 2017; Ozakgul & Asti, 2018; Riese et al., 

2017; Robinson & Kersey, 2018; Winstein et al., 2016); Vincent-Onabaio & Moses, 2016). The 
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timing of stroke education to promote optimal understanding and retention is best completed 

throughout the patient's hospital stay and using standardized patient education improves patient 

outcomes (Riese et al., 2017). Standardizing patient education in EHR improves compliance with 

stroke management and decreases documentation time (Etter et al., 2020; Noah & Thomas, 

2017).  

Stroke Knowledge Deficits 

Patients and caregivers report not feeling adequately knowledgeable regarding strokes, 

post-stroke care, and poor stroke knowledge as a cause of delay in seeking emergent care (Ing et 

al., 2015). Caregivers express concerns regarding inadequate stroke knowledge before patient 

hospitalization, feeling inadequately educated before discharge, experiencing difficulty 

understanding stroke education, and being given educational information that was not helpful 

(Ing et al., 2015). When the caregivers cannot be present for aspects of education, they report 

dissatisfaction with education methods and concerns about being inadequately prepared for 

future care requirements and changes needed after discharge to home (Ing et al., 2015; Roy et al., 

2015; Kamalakannan et al., 2016). Patients and caregivers continue to have issues with recalling 

risk factors even after their stroke, and that knowledge is necessary to lower the risk of having a 

secondary stroke (Vincent-Onabajo & Moses, 2016).  

A lack of understanding of stroke symptoms, combined with symptoms associated with 

other pre-existing conditions, cause patients confusion and lead to delays in seeking treatment 

(Ashraf et al., 2015; Soto-Camara et al., 2020). Education sessions improve knowledge of stroke 

disease processes in patients who have experienced minor strokes or transient ischemic attacks, 

so they are more likely to present earlier for treatment (Benoit et al., 2020; Soto-Camara et al., 

2020). Educational sessions implemented at initial stroke hospitalization allow the patient to 
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draw from existing knowledge in the face of an acute change in health status (Soto-Camara et al., 

2020). 

Education Design 

Educational program implementation improves caregiver knowledge of care for stroke 

patients (Anand, Sumeet, & George, 2017). The Re-Engineered Discharge project (Project RED) 

is a program comprised of 11 steps to achieve the goals that patients discharged from the hospital 

receive standardized education, care coordination, and follow-up care (Mitchell et al., 2017). 

Analysis of the project revealed substantial evidence that the 11 steps decrease hospital 

readmissions, improve patients’ understanding of their disease process, and increase feelings of 

preparedness at discharge (Mitchell et al., 2017). The provision of patient education about this 

diagnosis throughout a hospital admission is one component of those steps. 

Effective education includes information regarding medications, physical care needs, 

emotional care needs, available resources, and referrals (Winstein et al., 2016). Individualized 

instruction should consist of interventions presented to patients and caregivers over five to nine 

sessions (Winstein et al., 2016). The education focus should include caregiver education to 

improve patient independence, maintain caregiver health, and establish coping mechanisms 

(Ozakul & Asti, 2018).  

The consensus among nurses is that patients should not be provided with excess 

education before they are ready to learn, during an acute medical change, or during a single 

session (Roy, Gasquoine, Caldwell, & Nash, 2015). Education should be provided while the 

patient is hospitalized, during rehabilitation, and weaved into home care and support programs 

(Ozakul & Asti, 2018).  

Education sessions and multidimensional implementation are more effective teaching 
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methods than providing only printed materials for the patient to review (Lynch et al., 2016). 

Patient education methods may include video, counseling groups, and brochures. While all 

options improve stroke education understanding in the short-term, none improved long-term 

outcomes (Chan et al., 2015). A combination approach to stroke education integrating all 

methods of instruction was the only approach shown to help patients retain education three 

months after the provision of information (Chan et al., 2015).  

Nursing Barriers to Education 

A bridge is necessary between nurses, stroke knowledge, their understanding of how 

information should be relayed to patients and caregivers, and how education is currently 

provided (Roy, Gasquoine, Caldwell, & Nash, 2015). Nursing perception of barriers to providing 

patient education includes workload, time constraints, communication difficulties with patients, 

lack of educational materials, inadequate knowledge, and organizational culture (Livne, 

Peterfreund, & Sheps, 2017).  Burnout rates increase when staff report higher stress from lack of 

time and feeling overburdened (Robinson & Kersey, 2018). Barriers impact professional 

confidence and require a supportive atmosphere to foster growth and learning (Makarem et al., 

2019). 

Barriers to Patient Education 

Patient barriers to the retention of education include memory deficits during 

hospitalization and lack of review of provided education materials (Ing et al., 2015). Most 

patients who have experienced an intracranial hemorrhage report not remembering all or some of 

their hospitalization (Ing et al., 2015). Patients are also noted to lack knowledge about their 

rehabilitation goals, lack of self-motivation and experience difficulty taking ownership of goals, 

and do not fully understand the role of nursing in the rehabilitation process (Loft et al., 2017).   
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Purpose 

Synthesizing the knowledge drawn from stroke education, standardized documentation, 

education design, and barriers to education, and recognizing the need to have an organized and 

scheduled EHR template containing patient education documentation, an innovative Nursing 

Stroke Education Pathway (NSEP) was designed for implementation to meet CARF standards. 

This pathway provided nurses with the ability to review, in a systematic manner, the stroke 

education that patients and caregivers need to understand such as signs and symptoms of a 

stroke, activating emergency assistance, stroke risk factors, medications, physical and emotional 

changes, use of assistive devices, community resources and life after stroke (CDC, 2020; 

NINDS, 2020; American Stroke Association, n.d.). The aim of this quality improvement project 

was to determine if the system change of implementation of the NSEP in the EHR improved 

nurse adherence with use of pathway and increased nurse confidence in education 

documentation. 

Methods 

The project was a three-month quality improvement project that compared historical 

EHR data and prospective data regarding stroke education and documentation. The setting for 

this quality improvement project was a 15-bed inpatient rehabilitation unit staffed with 17 

patient-care nurses located within a not-for-profit hospital located in North Carolina that utilized 

Epic software for electronic health records (EHR). The participants included 13 registered nurses 

and four licensed practical nurses practicing on the rehabilitation unit. Participants cared for 

patients with a primary diagnosis of stroke (ischemic or hemorrhagic) who were admitted to the 

rehabilitation unit with varying degrees of disability, lengths of stay, and family/caregiver 

support. During the three-month project implementation period, 31 patients were admitted to the 
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rehabilitation unit. The ability to provide error-free documentation of education to CARF 

surveyors has been an area of difficulty for the project site. 

Measures 

Nurse Adherence with Use of NSEP  

The primary outcome of this project was nursing adherence with all components of the 

NSEP. This was reviewed every two weeks by comparing the rehabilitation length of stay to the 

pathway documentation to determine if the correct days had been charted. For example, a six-day 

length of stay should have pathway documentation for day six completed in the EHR. 

Percentages were calculated for three process measures using retrospective chart reviews and 

prospective data collection to determine pathway adherence. These process measures included 

individualized stroke risk factors, documentation of stroke booklet delivery, and co -learner 

assessment and documentation.  

Individualized Stroke Education Documentation 

Individualized personal stroke risk factor documentation was defined as nursing 

documentation of patient education on patient specific individual risk factors in EHR on the day 

prior to discharge.  

Provision of Stroke Booklet to Patients 

To fulfill the criteria for correct stroke booklet provision, EHR documentation was 

required to show that stroke booklets were provided no more than two times in the 24 hours after 

patient admission. Documentation for the remainder of the patient stay could not include the 

provision of stroke booklet unless a reason was provided for the need for another booklet. 

Assessment of stroke booklet documentation evaluated nursing adherence to NSEP. 
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Co-Learner Documentation 

 Co-learner documentation was determined to be correct if learning assessments and 

documentation were recorded in the EHR on at least two people involved in the patient’s care. 

The co-learners could be the patient, family member, friend, or paid caregiver.   

Use of Discharge Binders by Nurses 

Educational handouts corresponding to the NSEP were encouraged to be placed in a 

discharge binder after they were reviewed with the patient. The use of discharge binders by 

nurses was assessed through manual weekly binder reviews.  

Nurse Confidence in Education Documentation 

The secondary outcome of this project was nurse confidence in documentation using the 

NSEP. A nursing survey created by Bergh, Johansson, Persson, Karlsson, & Friberg was used to 

determine “nurses’ beliefs and knowledge, education environment, healthcare organization, 

interdisciplinary cooperation and collegial teamwork, and patient education activities." The 

survey provided a tool to identify patient education barriers and was modified and used with 

permission from the authors for this quality improvement project. 

Surveys were completed by nurses pre- and post-intervention to gauge their perceived 

ability to determine patient educational topics, identify patient teaching mandates, document 

education, individualize documentation, and frequency of discharge binder updates. The survey 

also assessed the amount of time that nurses reported being able to provide patient education. 

Procedure 

This project investigated the system change of implementation of the NSEP within EHR 

to improve education accuracy, documentation, and discharge folder use on an inpatient 

rehabilitation unit. 
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While developing the NSEP, a multidisciplinary team was consulted that included the 

rehabilitation therapy director, rehabilitation nursing director, stroke quality coordinator, Epic 

ClinDoc credentialed trainer, and Epic builder. 

Interdisciplinary collaboration occurred daily between the medical director, physician 

assistant, nursing, physical therapy, occupational therapy, speech therapy, and social work as 

required by most insurance companies. Further, the collaboration follows the recommendations 

of the Commission on Accreditation of Rehabilitation Facilities (CARF). The interprofessional 

partnership for stroke education was rendered by each discipline while working together to 

reinforce the information and assist the patient and caregiver understanding and abilities. 

Ethical Considerations 

This quality improvement project received except classification by the Institutional 

Review Board (IRB) at Lenoir-Rhyne University, Hickory, North Carolina. The project 

implementation site required no IRB approval.  

Interventions 

Retrospective chart reviews were completed to gather data regarding the accuracy of 

documentation of personal stroke risk factors for patients who were discharged from inpatient 

rehabilitation for the three months prior to project implementation. Additional data was gathered 

to determine appropriate documentation of stroke booklet provision, co-learners, and length of 

time in rehabilitation. The same data was collected during the three months project 

implementation period to determine accuracy changes.  

Nursing staff were required to complete a computer-based learning (CBL) module 

created to educate nurses on using the NSEP, including editing personal risk factors, assessing 

learner and co-learner, determining daily education, and updating discharge folders. Ninety-four 
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percent compliance for CBL completion was achieved.  

Two education sessions were held at the change of shift, once at the start of the project 

and once at the halfway point, to answer all questions and provide additional hands-on training 

and troubleshooting. Utilizing the Plan-Do-Check-Act Cycle, weekly monitoring was completed 

to determine barriers and allow further technical and educational feedback and support for the 

nurses (Mann, 2014). Compliance deficiencies were analyzed once per month with a subsequent 

action plan involving individual re-education for specific nurses. 

A survey, which used questions with a mixture of Likert scale and nominal answers, was 

completed by nurses pre- and post-intervention to gather data regarding self-assessment of 

discharge binder use, ability to determine patient education topics, priority of patient education, 

and time spent on patient education.    

Data Analysis 

Nurse Compliance with Use of NSEP 

 Percentages were calculated to the frequency of NSEP compliance accuracy. Accuracy 

percentages were compared weekly for each nurse. 

Individualized Stroke Education Documentation 

 The statistical mean and standard deviation were calculated from pre- and post-

intervention measures. Accuracy percentages of individualized stroke education documentation 

were calculated and compared after completion of project implementation. The Wilcoxon 

Signed-Rank Test was used to compare differences in pre- and post-intervention data. 

Provision of Stroke Booklet to Patients 

 The measures of the provision of stroke booklets were used to calculate the mean, 

standard deviation, and accuracy percentages for pre- and post-intervention data. Differences in 
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pre- and post-implementation data were compared using The Wilcoxon Signed-Rank Test. 

Co-Learner Documentation  

Compliance with the documentation of a co-learner was determined through manual 

review of EHR every two weeks. The Wilcoxon Signed-Rank Test was then used to compare the 

samples. 

Use of Discharge Binders by Nurses 

 Pre-implementation and post-intervention nursing self-assessment survey results were 

tabulated for the use of discharge binders. The average score was calculated, and the percentage 

of change was documented. 

Nurse Confidence Education Documentation 

 The ability of nurses to determine shift education topics was assessed using calculation of 

mean and percentage of change between pre- and post-intervention data. 

Results 

Sixty-one percent of participants completed the NSEP in its entirety. Data analysis 

showed accurate documentation of personal stroke risk factor documentation improved by 67%, 

stroke booklets provision improved by 59%, and documentation of a co-learner improved by 

47% following project implementation (see Figure 1).   

The Wilcoxon Signed-Rank Test results showed a statistical difference in the data 

measurements of accurate personal risk factor documentation, stroke booklet provision, and co-

learner documentation with an alpha value of 0.05 and p < .001. This indicates that the 

differences in the pre- and post-implementation data were not due to random variation.  

The results of the nursing survey showed a 15% increase in perception of having time for 

patient teaching during daily work, an 8% increase in documenting nursing activities of patient 
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teaching in the record, and a 16% increase in evaluation of the teaching. A 25% increase was 

noted in the nurses’ belief that patient teaching has a high priority in their daily work.  On 

average, there was an 11% increase in the percentage of each shift spent on patient education 

(see Figure 2). 

The ability to look at the patient!s medical history to determine their individual stroke risk 

factors without leaving the patient education documentation section of the EHR had an 18% 

improvement. The perceived level of knowledge on documenting personalized stroke risk factors 

improved by 10% at the project conclusion. A 21% improvement was seen in the knowledge of 

how to mark incorrect stroke risk factors as "not applicable." Notably, the ease and clarity of 

stroke education documentation in the EHR were found to be improved by 30% and 38%, 

respectively.  

From an organizational standpoint, there was a 14% increase in knowing the nursing 

mandate of patient teaching and information. Nurses’ report of providing written or printed 

information to patients daily improved by 25% after project implementation. This may have 

contributed to the 40% increase in the percentage of nurses updating or reviewing the discharge 

binder with education documents.   

Discussion 

Deficiencies in education knowledge, compliance and documentation accuracy have 

implications on patient outcomes (İçağasıoğlu et al., 2017; Riese et al., 2017; Chan et al., 2015). 

During this project, the causes of stroke education compliance and documentation accuracy 

deficits were noted to be multifactorial as shown in Figure 3. This quality improvement project 

addressed education deficiencies for staff and patients through the creation of the NSEP which 

was designed to be used throughout the hospital admission for improved information 
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preservation (Ozakul & Asti, 2018; Roy, Gasquoine, Caldwell, & Nash, 2015; Winstein et al., 

2016).  

During this quality improvement project, the analyzed data correlated the quality 

improvement process of implementing the NSEP into the electronic health record for use by 

nurses with the adherence to stroke education documentation pathway and nursing satisfaction. 

Consistent education provided by nursing staff throughout a patient!s hospitalization is necessary 

for knowledge retention and patient/caregiver satisfaction (Ing et al., 2015; Kamalakannan et al., 

2016; Roy et al., 2015). The results of this project support prior studies indicating that structured 

documentation can improve consistencies between education and care provided along with the 

documentation of those activities (Doody et al., 2018).  

The improvement in nursing confidence seen at the conclusion of the project suggests 

that the NSEP provided a foundation and navigation tool for understanding, providing, and 

documenting accurate stroke education. The pathway also fosters an environment that is 

supportive of learning which encourages increased professional confidence (Makarem et al., 

2019). Learning fosters the ability to step outside of comfort zones to try something new such as 

determining patient support systems and determining designated co-learners. 

The inability to document a co-learner for some patients due to a lack of social support 

was an unanticipated issue with the documentation noticed by nursing staff during project 

implementation. While the goal is that patients accepted to the rehabilitation unit have family or 

caregiver support available upon discharge, this did not always occur as anticipated due to a lack 

of family availability or willingness. Documentation of learning needs and readiness of the co-

learner did increase despite that issue. Improvement in co-learner documentation supports prior 
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research indicating that caregivers desire to be present for education (Ing et al., 2015; Roy et al., 

2015; Kamalakannan et al., 2016. 

 This project can be replicated to assess the effect of the NSEP with a larger number of 

participants to promote improved patient education practices. Replication can be completed on a 

hospital-wide basis, outsourced to home health care, or incorporated into insurance chronic 

disease management programs. 

Limitations 

 Limitations for this project include a small sample size, variances in employment status, 

individual reception of documentation education, and comfort with the use of EHR technologies. 

Nursing surveys were compared as overall group totals rather than as individual nurse responses. 

The compliance rate of survey completion post-implementation was lower than pre-

implementation, which may skew the results of the nursing survey. The internal validity of the 

project could have been limited by having only a single person providing documentation 

education, retrieving, and documenting data and responses. Compliance data was derived from 

EHR, but it also relied on nurse self-reporting, which could be biased. 

Conclusions 

 The data gathered from this project has shown that the NSEP can improve nursing 

documentation and accuracy. It also allowed for a more significant time to be spent with the 

patient to provide education. The NSEP was shown to alleviate nursing confusion on education 

topics and streamline the provision of educational materials to patients. This is a sustainable 

process change that can be continued. Updates to the educational material and pathway may be 

necessary if education requirements change.  
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 Future studies on the sequencing of topics within the NSEP may serve to strengthen any 

pathway updates. Consistency with education will assist patients in carryover understanding of 

topics and prevent gaps in patient education. Studies of the NSEP at alternative healthcare sites 

could be used to test whether the process change would be a sustainable and useful practice over 

a variety of settings. Additional studies with a larger number of participants would validate the 

findings that documentation accuracy was improved through use of the NSEP. The improved 

documentation accuracy could be studied for organizational risk reduction. 
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Figure 1 

 Percentage of Accurate Documentation in Electronic Health Record 
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Figure 2 

Post-Intervention Nursing Survey Improvement 
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Figure 3 

Stroke Education Compliance Deficits 

 

 

 

 

 

 

 

 

 

 


