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best practices in item writing, removes these errors [5-7]. The specific aim of this study was to compare exam scores of ESL to non-ESL nursing
students on a standard format multiple-choice exam (as provided by a publisher) compared to a linguistically modified exam.
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Abstract

Purpose: To test the effectiveness of an educational intervention program on nursing assessment performance and documentation of diabetic foot
and venous leg ulcers.
Participants and Setting: Nurses (n=9) employed at two Midwestern, suburban, community hospitals with outpatient, wound-healing centers
were invited to join the study.
Approach: The combination of the Donabedian theory and PDCA provided the basis to identify quality issues and development of an educational
plan. 
Outcomes: There were statistically significant increases in knowledge level in knowledge and performance in assessment and documentation.
Implications for Practice: Nurses’ knowledge of diabetic foot ulcers and vascular leg ulcers increase with education. Approach to evaluation and
education can be applied to other Nursing topics.

Keywords: Assessment; Comprehensive foot exams; Conceptual framework; Diabetic foot ulcers; Evidence-based education program; Healthcare 
quality; Leg ulcers; Quality Payment Program; Venous disease

Introduction

Background & Significance

Chronic lower-extremity wounds, which include diabetic foot ulcers and venous stasis ulcers, are responsible for $7 billion per year in annual
health-care costs worldwide [1]. The prevalence of venous leg ulcers in individuals 65 and older is as high as 1 to 2% of the United States popula-
tion (492,000 to 984,000 individuals). With an average cost of $16000 per treatment this results in billions of dollars spent on this wound condition
alone [1]. Additionally, Diabetes Mellitus (DM) and diabetic foot ulcers are an escalating health concern within the population. The rates of patients
with DM were estimated at 285 million in 2010 and are projected to exceed 360 million people at risk for or with a chronic wound by 2030. Based
on these estimates, an approximate 15% of patients (or 54 million people) with DM will suffer from a diabetic foot ulcer during their lifetime [2,3].

Venous leg and diabetic foot ulcers are the most prevalent of the conditions that are classified as chronic wounds and require specific care to
promote optimal outcomes. Chronic wound care is defined as “care of wounds that are difficult to heal or have complicated healing cycles either 
because of the nature of the wound itself or because of complicating metabolic and/or physiological factors [4,5].”

Evidence-based care aims to provide the most effective care that is available with the goal of improving patient outcomes [6]. Guidelines have been
developed to reduce the risk of foot ulceration both and nationally [10,11]. And internationally [9]. Wound care nurses can provide a vital service 
in implementing guidelines to identify the high-risk condition and prevent the occurrence of foot ulcers and other complications. 
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Meeting the healing needs of the population of patients with chronic-wound conditions requires the wound-care nurse to accurately assess,
intervene, and communicate evidence-based wound-care practices. Managing wounds successfully requires a comprehensive, accurate patient
evaluation, assessment, and documentation in the health record.

In the specialty area of wound-care nursing, educational deficits can result in missed care where there is a failure to recognize early signs of
infection or wound deterioration. These missed care occurrences can result in patients needing additional and costly treatments, antibiotics, or
readmission to the hospital for inpatient treatments. To minimize missed care occurrences, it is essential that qualified wound-care nurses have
adequate knowledge related to best practices in chronic wound care and that they integrate this knowledge accurately into all aspects of the pa-
tient-management process, including documentation in the Electronic Health Record (EHR). To achieve this level of patient care and documen-
tation, the wound-care nurse must be knowledgeable about common wound types (i.e., venous stasis ulcers and diabetic foot ulcers) and their
typical and atypical characteristics. These actions will lead to the identification of the correct treatment guidelines and appropriate interventions
to optimize healing outcomes for the patient. 

Review of the Literature

A comprehensive literature review of wound care, nursing competence, and educational interventions was conducted. Qualitative and quantita-
tive research, discussion articles, literature reviews, and reports related to lower extremity wound care and nursing competency were reviewed.
The research was conducted through CINAHL, Pubmed, and Scopus. Keywords included leg ulcers, venous disease, diabetic foot ulcers, com-
prehensive foot exams, assessment, quality payment program, healthcare quality, evidence-based education program, and conceptual frame-
works. Articles meeting inclusion criteria were peer-reviewed, available in full-text, and published in English. Articles published prior to 2012
were excluded. The exceptions were articles that the authors consider to be sentinel contributions.

Wound management encompasses all elements of wound care, including assessments, treatments, and documentation. Furthermore, wound
management includes the control of complications during the healing process and the management of the patient’s comorbid conditions. These
conditions frequently include management of sepsis, infection, disturbance of bodily function, dietary and nutritional issues, and procedures
directly related to wound management [5]. Chronic wound care further embodies the promotion of comfort and dignity, the relief of suffering,
and the improvement of quality of life [5]. Nurse-knowledge deficits in wound-care management have been associated with poor patient
outcomes such as infection, tissue necrosis, gangrene, periwound dermatitis, periwound edema, osteomyelitis, hematomas, dehiscence, and
even death [7-9]. In their literature review, Ylonen, Stolt, Leino-Kilpi, & Suhonen [10] identified that gaps in knowledge about the integration
of evidence-based practice for the nursing care provided to patients with diabetic foot ulcers or venous stasis ulcers have a significant impact on
the progression of wound healing and overall patient quality of life. This overall finding indicates a need for ongoing educational programs for
nurses in the wound-care practice setting.

Purpose of the Quality Improvement Project

Literature identified gaps in knowledge have an impact of the quality of care, it is expected that an education-based intervention would work to
address that problem. To address the problem, this quality improvement project examined the effect of chronic-wound education and documen-
tation training on nurse knowledge of wound-care content, self-assessment of knowledge, and EHR documentation practices. The PICOT ques-
tion for this project asks:

- Among outpatient wound care nurses, does formal education on diabetic foot ulcer and venous stasis ulcer standards of patient care impact
nurse knowledge and application to documentation practices across three months? 
- The goals of this multisite project were 3-fold: to increase the knowledge of the nurses regarding diabetic and vascular wound assessment,
increase the accuracy of the documentation of the assessments and introduce national guidelines.

Approach

The setting for this Quality Improvement (QI) project was wound-healing centers at two Midwestern, suburban, community hospitals. The
population focus for this quality improvement project study was Registered Nurses (RN) and Licensed Practical Nurses (LPN) practicing in the
identified outpatient wound-care centers (Phase I: n= 9, and in Phases II and III: n=9). There were no exclusion criteria. This study was unfund-
ed and therefore study participants were not compensated. Participation in this project was identified as voluntary and was not related to the
assessment of individual workplace performance. The organization’s management was not notified of the individual’s participation within the
project and was not informed of the participant’s performance. The sample size was limited by the number of nurses working at the facilities.
The University of Cincinnati Institutional Review Board granted the project exempt status on July 19, 2018, and the Mercy Health Institutional
Review Board granted the project exempt status on July 26, 2018. Written permission was obtained from studied institutions. The author would
like to acknowledge the cooperation of the nursing staff of the facilities. The study purpose and method was explained to the eligible nurses and
their informed consent was obtained.

All data obtained during this study was de-identified with a participant number, was coded, and was stored in a locked cabinet in a locked office.
The Primary Investigator (PI) maintained the list for the duration of the project and shredded it upon completion.

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the 
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Implementation Model & Theory Application

The quality improvement model identified to guide this project was the Donabedian Model of Structure, Process, and Outcome approaches 
[11-13]. The Donabedian Model has been used in the practice areas of evaluation and examination of comprehensive wound care and 
documentation programs via a learning management system [14].

In this project, the structure had three parts. The facilities or setting part of the structure used in this project were two Midwestern, 
suburban, community hospitals with wound healing centers. Annually, these facilities treat approximately 1800 newly diagnosed lower-
extremity wounds. The second part of the structure consisted of the material resources of equipment and dressing supplies. The 
structure’s third part included human resources (the number of and qualifications of the professionals, including their education, training, 
and experience).

Treatment was provided by approximately nine nurses that the facilities employed. Treatments were based on evidence-based standards of 
care [15-18]. The Donabedian Model defines the process measures as the things that are involved in the giving and receiving of care and 
includes both patients’ and health care professionals’ activities related to diabetic foot ulcers and venous stasis leg ulcers and treatment 
measures. The majority of the quality measures used for public reporting are process measures. These reporting measures include but are not 
limited to control of hemoglobin A1c, screening for tobacco use, assessing appropriate footwear in diabetic patients, wound measurements, 
and wound-healing percentage. These outcome measures are used to evaluate and reflect the impact of wound-care center interventions on 
patient health outcomes.

The Donabedian Model examines the problems and outcomes but does not address interventions that are necessary to make changes to the 
three approaches. The Plan, Do, Study, and Act (PDSA) model was used. The PDSA cycle for testing a change by developing the plan to 
test the change (Plan), carrying out the test (Do), observing and learning from the consequences (Study), and determining what modifi-
cations should be made to the test (Act).19 In this project, the plan was complete needs assessment and the nurse’s learning preferences. 
The project was carried out by the PI. After collecting the data, modifications will be made and rolled out to remaining wound-care centers 
in the system. The Standards for Quality Improvement Reporting Excellence (SQUIRE) V.2.0 [20] were used to ensure completeness of 
reporting this Quality Improvement (QI) work.

Program Implementation

The educational program was developed in alignment with evidence-based practice guidelines for vascular and diabetic foot-ulcer care. The 
leadership of the facility reviewed the plan for alignment with policies and practice of the wound healing centers. This education program 
was delivered as part of a planned nurse-education day for wound-center employees. A pre-intervention/post-intervention design was used 
to evaluate outcomes of this QI project related to nurse knowledge and documentation application in the EHR. The education project was 
implemented across six months in three phases.

During the Phase I of this project, a letter explaining this QI project, invitation to participate, and informed consent form was emailed to all 
nurses employed by the project sites. Only those nurses who agreed to participate in this project received the evaluation tools for completion 
during this project. Nurses who agreed to participate in this project were provided with a web-based platform link to access and complete the 
Knowledge Self-Assessment: Chronic Wounds & Clinical Practice Survey based on Benner’s Novice to Expert theory [21] (Figure 1). As part of 
the pretest, nurses were asked to rate their current knowledge in assessing diabetic-foot and vascular lower-extremity wound patients, performing 
specific skills and documentation of assessment findings in the electronic health record. Part three of Phase I was to determine which learning 
modalities were deemed most useful by nursing staff during the intervention. As part of the pre-test, preference questions were posed addressing 
which learning modalities would be most helpful for study participants in the acquisition of knowledge.

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
Outpatient setting A Quality Improvement Project. Int J Nurs & Healt Car Scie 03(04): 2023-204.
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Figure 1: Chronic Wounds & Clinical Practice Survey based on Benner’s Novice to Expert theory.

Phase II of this project occurred at the time of the scheduled nurse-education and training day. The education program was provided to wound-
care nurses to support best practices and staff development. Prior to the start of the education program, nurse participants were given the pretest 
on vascular ulcers and diabetic foot ulcers (Figure 2), developed from the evidence-based resources available to the nurses and evidence-
based practice standards [15-18]. This pre-test was delivered in paper format and took participants approximately 10 minutes to complete. The 
delivery of the formal education program immediately followed. The structured education program for this project was part of a six-hour, 
scheduled-education day for the wound-care nurses. The program included the following components: delivery of education via lecture format 
on the content areas of statistics, assessment, and documentation of vascular ulcers, diabetic foot ulcers and wound care [15-18], application of 
a wound-care case study to the EHR practice environment, and utilization of the documentation audit (Figure 3). After this experiential-based, 
formal education program, the participants completed post-test 1 (Figure 2) and documentation re-evaluation to assess nurse content-knowledge 
recall and performance immediately following the program.

Figure 2: Wound care quiz pre-quiz.

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
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The advantage of this practice entails faculty being face-to-face with students to intervene when an incorrect technique is demonstrated and to
mentor proper procedures promoting proficiency. Intentionality partnering students in the laboratory and clinical setting afforded the opportuni-
ty for stronger students to be paired with weaker ones enhancing learning opportunities. Additionally, teambuilding skills and communication
were garnered during experimental learning endeavors. 

Innovation during the pandemic granted the opportunity to instruct, practice, and demonstrate skills virtually for critique and assessment. De-
veloping technologies enhances nursing education significantly and transforms practices from the pre-pandemic era [9]. Lessons learned during
the pandemic regarding nurse education were multi-faceted: 1. Necessity of revising federal regulations, accreditation standards, and program
expectations, 2. Incorporating virtual learning in addition to face-to-face learning, and 3. Creativity when devising skill test outs to demonstrate
competency [1].

The post-pandemic era continues to embrace multiple strategies implemented during the lockdowns. Appreciation of the value of renewed op-
portunities assists with impediments for students meeting academic deadlines. Ruminating and reflecting on the value gained from virtual sim-
ulation, virtual assessment of skills, and learning opportunities relied upon during the pandemic. Nurse educators witnessed the advantages of
assessing skills and competency virtually and permanently adopted the practices. Current practices entail students recording their skills for as-
sessment. The benefits of this approach permit students to perform in a low-stress setting and have multiple opportunities to record and submit
their best attempt for evaluation. Previous practice required students to test out on campus during a designated time performing with a single
attempt in a high-stress atmosphere. The effectiveness of the skill assessment currently adopted benefits students with the ability to simultane-
ously watch their submission while comparing faculty feedback to identify deficits and enhance remediation. Recording submissions mitigates
the declaration of unfair evaluation and enables colleagues to provide recommendations for enhanced performance, too. Affording flexibility
for faculty and students in nursing programs contributes to satisfaction and retention, another challenge endured in health science programs.

Enrollment and Attrition Challenges

National nursing shortages demand mass training of new nurses to satisfy the critical lack of workers crippling the industry [10]. The post-
pandemic era imposed greater obstacles in nursing from the mass exodus intensifying vital shortages [11]. Nursing programs, historically com-
petitive, grapple with recruiting applicants’ ultimately battling with decreased enrollment. Coupled with decreased enrollment, attrition rates
are problematic and contributing factors encompass multiple factors. Lack of persistence and motivation, financial constraints, and life events
are prominent factors for soaring attrition rates [12]. Completion rates are near 50% in nursing programs and less for minority students [13].
Diligence in mitigating the attrition of nursing students demands conducting a root-cause analysis. Schrum [14] argues consideration of restruc-
turing courses and assessment methodologies and examining budgets to evaluate the possibility of hiring a mentor are paramount in increasing
the retention of nursing students. The mentor would solely focus on serving students to address personal support to enhance academic success
and program completion. 

Post-pandemic enrollment challenges for nursing programs are heightened by mandates established because of covid. Nursing students must
complete clinical rotations in long-term care facilities or acute care settings and receive a number of vaccines to uphold accreditation body
guidelines. Students not receptive to the covid vaccine mandate contribute immensely to decreased enrollment in nursing programs [15]. The
Joint Commission and American Nurses Association in addition to fourteen nursing organizations released statements supporting the vaccine
mandates imposed on nursing students and nurses [16]. Students not receptive to adhering to vaccination mandates are unable to advance into
the clinical setting; thus, sacrificing their ability to become a nurse. Students can request clinical establishments to grant exemptions based on
religious or medical reasons but if not extended, students withdraw from the program decreasing cohort sizes.

Nurse educators must be vigilant to extend support and resources to students throughout their nursing program to decrease attrition. Actions
nurse educators and leaders are able to provide include several intentional strategies. Effective teaching methods promote academic success.
Study groups, supplemental learning opportunities, and learning opportunities to connect real-life situations to classroom experiences and
provided necessary assistance for mastery of content and motivation to program completion [17]. Effective teaching styles for adult learners and
various learning styles are critical to meet the needs of the learners. Connecting students to mentors, peer study sessions, and academic and
program advisors promote success for nursing students. Smith [17] argues stress reduction is paramount for nursing students. Increased anxiety,
stress, and poor physical health directly correlate to attrition rates of nursing students. Nurse educators must remain cognizant of this factor and
should incorporate stress reduction workshops and resources must be readily available for nursing students. Additionally, students will have the
opportunity to provide learning to patients in their care to heighten health outcomes impeded by stress and anxiety. Faculty support is significant
to mitigate attrition rates in nursing programs by providing encouragement, and being visible on campus [17].

Faculty Recruitment and Retention

The American Association of Colleges of Nursing (AACN) estimates nearly 69,000 nursing students were denied admittance into programs
nationwide before the global pandemic attributed to faculty shortages [18]. Unfortunately, the number continues to skyrocket because of the
pandemic. The pandemic amplified nurse educators’ difficulties with the retention and recruitment of qualified, credentialed faculty. 

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
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Figure 3: Application of a wound-care case study to the EHR practice environment, and utilization of the documentation audit.

Phase III occurred approximately three months following the delivery of the formal education program. The PI met 1:1 with each participant 
for follow-up evaluation. Post-test 2 (Figure 2) was given at this time along with participant assessment demonstration and assessment of EHR 
documentation practices, utilizing the simulated EHR. The case study from Phase II in the simulated EHR was used for documentation 
demonstration and took approximately 10 minutes per nurse participant to complete.

Analysis of Results

Data was coded, securely stored, and entered in a password protected Excel spreadsheet. All data was double-checked for accuracy prior to the 
conduction of any statistical analysis. Missing data, patterns, and extreme observations were analyzed. Descriptive statistics of means, 
percentages, and ranges were run on all variables. A paired t-test was conducted to evaluate if the difference between pre-intervention and post-
intervention scores were statistically significant. The level of significance for the analysis was p <0.05.

Outcomes

The objective of part one and two of Phase I was to determine the learning needs of the nurses. Skills that were scored as a novice, advanced 
beginner, or competent were included in the educational intervention (Figure 4). Documenting the assessment components that nurses identified 
as a novice, advanced beginner, or competent were included in the educational intervention (Figure 5). The participants rated the skills lab as their 
preferred learning modality. Twenty-four percent of the participants found it the most useful. Twenty-three percent of the participants rated the 
CE offering as the most useful. Nineteen percent rated the self-study module as the most useful. All participants rated the journal club, didactic
lecture, and education posters as least useful (Figure 6).

Figure 4: Rate your current level of knowledge in assessing/performing.

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
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Figure 5: Rate your current level of knowledge in documenting in HER.

Figure 6: Knowledge self-assessment: chronic wounds & clinical practice survey.

The first objective of Phase II and III of this project was to determine whether the educational intervention had a statistically significant effect on 
nursing knowledge over time. The findings of the data analysis were not statistically significant for improvement over time (p=<0.05). Paired t-
tests were used to determine significance. The mean knowledge test score on the pre-test was 80 percentage points with a range of 70 to 90. The 
knowledge test score on the post-test was 100 percentage points. A 20-point increase on average from pre-intervention to post-intervention was 
observed (Figure 7). A paired t-test was conducted to test if this increase was statistically different from 0 and resulted in a p-value of 0.0001, 
which meant there is statistical evidence to conclude that the intervention would increase scores. A three-month follow-up quiz was given to test 
retention of the intervention material. All subjects scored the same (100%) as they had three months prior.

Figure 7: Program evaluation pre/post test.

The second objective of Phase II and III of the project was to determine whether the educational intervention had a statistically significant 
effect on nursing documentation performance over time. The mean performance score on the pre-test was 14 percentage points. The mean 
performance score on the post-test was 29 percentage points with a range of 28 to 30. Paired t-tests were utilized to determine significance. The 
findings of the data analysis were not statistically significant for improvement over time (p=<0.05). From pre-intervention to post-intervention, 
a raw increase of 15 points (p-value<0.001) on average was observed, which corresponded to a 107% increase (Figure 8). The organizations 
have continued to monitor performance with random monthly documentation audits on new patients. 

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
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Figure 8: Program evaluation documentation audit.

Discussion

This quality improvement project reinforced the findings from Aalaa, Malazy, Sanjari, Peimani, Mohajeri-Tehrani [3] study on the nurse’s role
in diabetic foot care. The authors offer that improving the quality of nurses’ clinical performance can lead to improvement in the patient. This
project also identified the same gaps in knowledge about the integration of evidence-based practice for the nursing care provided to patients
with diabetic foot ulcers or venous stasis ulcers that Ylonen, Stolt, Leino-Kilpi, & Suhonen [10] identified.

Strengths of the project included the use of a variety of teaching methods: lecture, CE, and 1:1 training to cater to a range of learning styles and
availability of the nurses. In addition, the 1:1 portion of the educational intervention provided each nurse with an opportunity to practice
assessment and documentation techniques with the PI in a safe environment before applying the newly learned techniques to patient care. The
design provides opportunities to expand the project or apply the principles to the wound-care facilities in the health system. This type of inter-
vention can also be replicated easily and deployed in a variety of settings. There were some limitations inherent to a project focused on nursing
education in two settings. One such weakness was the small sample size. The number of nursing staff participants available from the two target
facilities limited the sample size, and such a small number threatens the validity of the study. The second limitation was the conversion of the
didactic lecture to 1:1 training. This format of the program made it time-consuming and resource-dependent. 

The implementation of evidence into practice has far-reaching benefits for patients and nurses. While this project’s findings cannot be gener-
alized, the results are indicative of the possibility of value-added learning. Research has supported the value of the educational methodology in
nurse education with implications for high-quality, evidence-based, effective nursing education. Some suggestions, such as offering educational
sessions at a variety of times and using a variety of teaching methodologies, require little more than creativity. However, some changes, such as
the implementation of skills labs as a teaching modality, require financial and human resources. The described training project as well as ad-
ditional wound care related topics were expanded to include other wound-healing centers in the Midwestern, suburban, community hospital sys-
tem. Furthermore, the prospective advantages of insurance reimbursement that regulatory compliance enhances and the empowerment of nurs-
ing staff are far-reaching. The precedence of evidence-based practice and the involvement of nursing staff in this type of quality improvement
project has the potential to impact patients and nurses positively. While not quantitative immediately following the completion of this project
the wound care nurses identified a patient with decreased circulation and sensation (symptoms discussed in class) and encouraged patient to see
vascular surgeon. This prompt action prevented the patient from amputation of their leg and maintenance of quality of life.

Conclusion

The shift toward improvements in the quality of care and the enhanced awareness of the devastating impact of the diabetic foot and vascular
lower-extremity ulcers necessitated improved clinical nursing education. Such educational interventions must be well-planned, must be market-
ed to nursing staff deliberately, must be implemented carefully and, most importantly, must be theory-guided. High-quality, effective clinical
nursing education is imperative to ensure that optimal patient outcomes are achieved. The results of this study show that it is possible to increase
nurses’ knowledge levels using material that is readily available. The findings of this study can be applied to other nursing education topics. The
findings also show that it is possible to increase nurses’ knowledge levels about diabetic foot ulcer and vascular leg ulcers nursing care with
education. Nurses have been shown to have knowledge gaps in diabetic foot ulcer and vascular leg ulcers nursing care, and with training such as
this, it is possible to bridge this gap. As new nurses come into the wound care centers, an evaluation of their baseline knowledge needs to be
completed in order to individualize their orientation.

Citation: Reed L, et al. (2023) The Effect of an Educational Program on Nurse Knowledge of Wound Care and Application to Practice in the
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Key Points

Educational interventions must be well planned, deliberately marketed to nursing staff, carefully implemented and most importantly, theory-
guided.
The design of this project provides opportunities to expand the project or apply the principles to other wound-care facilities in the health 
system.
The author developed a competency-based training that included diabetic foot and vascular wound assessment and documentation education. 
More research is needed to evaluate optimal competency-based education.

Author Note
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