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ABSTRACT

Purpose: The purpose of this project was to educate wound care patients from a rural

wound care clinic about the importance of diet in healing chronic wounds. The aim of this

Doctor of Nursing Practice project was to increase the patients’ knowledge of nutrition and its

role in wound healing.

Background: Wounds become chronic if after three months the wounds fail to undergo

appropriate systematic repair to produce purposeful reparations of the body tissues. Chronic

wound patients constitute about 15% of the United States Medicare patients. Chronic wound

conditions affect the quality of life of patients and take about $20 billion yearly from the national

economy. The healing of wounds is the response of the natural body to an injury to restore the

structure and function of the human body. The three primary essentials of wound healing are

pressure relief and nursing care; dressings; and nutrition. Nutrition is essential in wound healing

with macronutrients and micronutrients playing important roles in wound healing. The role of

protein in the provision of the necessary components for tissue growth, cell repair and renewal

make protein an essential component in all phases of wound healing.

As hospitals and healthcare professionals are considered the primary source of patient

education for chronic wound management, it becomes necessary for hospitals to re-evaluate their

patient education with emphasis on education delivery methods. In this project the shift in

emphasis was facilitated by the available information that identified Just-in-Time education

method as an effective and efficient patient information delivery model. Adopting a Just-in-Time

education model will promote delivery of wound healing information to patients and also

emphasize the importance of nutrition to wound healing. The project sought to determine
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whether using the Just-In-Time Teaching would help increase patient’s understanding of the

importance of nutrition to chronic wound healing. The project used pretests and posttests to

collect data from 13 chronic patients with chronic wounds in a rural hospital wound care center.

The educational intervention was presented in PowerPoint. Results of the analysis show that the

patients’ knowledge of the importance of nutrition to wound healing increased following the

educational intervention.

Method: Patients 30- to 75-years old who have had a chronic wound for more than three

months were invited to participate. The Model for Improvement guided this project in delivering

the education and evaluating improvement in the nutrition knowledge of the participants using a

pretest, educational presentation, and post-test design. The evidence-based educational

intervention was created by the student in collaboration with providers at the site.

Outcomes Achieved: Data collection was conducted in one week and analyzed with

Qualtrics. The analysis showed that there was an increase in the patients' knowledge of the role

of nutrition in chronic wound healing as shown in the attached graph and tables.

Conclusion: The week-long implementation was successful in increasing nutritional

knowledge among the participants. The result of this project provided some significant new

information about the importance of education to patients with chronic wounds.
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INTRODUCTION

There are about 6.5 million chronic wound patients in the United States with an estimated annual cost of $25 billion (Sen et al.,

2009). These costs and burden necessitate the need for more efficient wound healing interventions. Wound healing consists of 0.1% of

the budget of the National Institute of Health, which constitutes about $29.8 billion in monetary terms (Baquerizo Nole et al., 2014).

Optimal wound healing demands a multidisciplinary approach and specialties in wound care. The specialties are combinations of

physiologic and immunologic processes plus physical and societal factors that boost wound healing (Quain & Khardori, 2015).

The concept of Just-in-Time Teaching (JiTT) was developed by Novak, Patterson, Gavrin, and Christian (1999). It is a blend

of the “Just-in-Time” manufacturing process which was initiated by Toyota Manufacturing in the 1970s (Gavrin, 2006). Toyota

manufacturing utilized the concept in the purchase of factory supplies for and as when needed to curtail storage costs and materials

wastes (Monden, 1998). The “JiTT” consists of warm-up exercises that students undertake before class activities with regards to a

topic or subject (Gavrin, 2006). It acts as leverage to what the students learn in the class and helps instructors discern the areas of the

subject that need emphasis (Gavrin, 2006). The warm-up exercises may consist of “reading quizzes” which are given to the students

by the instructors to get their minds focused on the upcoming class work (Gavrin, 2006). The concept of JiTT is flexible and applies to

various human disciplines of study; it helps to prepare students for studies and dispels the misunderstanding of some ideas among the

students, (Starting Point-Teaching Entry Level Geoscience, 2018).
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This project intends to educate wound care patients in a rural hospital setting on the role of nutrition in improving wound

healing using the JiTT concept. The project was conducted in a 22-bed acute care hospital facility that houses a full-service wound

care clinic among other specialties. The hospital is classified as a critical access hospital under the provisions of the Code of Federal

Regulations (CFR) (42 CFR 485.601-647) (Conditions of Participation: Critical Access Hospitals [CAHs], 1993). The wound center is

operated by one nurse practitioner (NP) and other support staff. The hospital also has a medical nutrition therapy program operated by

a registered dietitian (RD) which also provides nutrition education for the patients (Benson Hospital, n.d).

Background Information and Knowledge

Chronic wounds are “wounds which have failed to proceed through an orderly and timely reparative process to produce

anatomic and functional integrity over a period of three months” (Werdin, Tennenhaus, Schaller, & Rennekampff, 2009, p. 170). This

definition presupposes that a wound becomes chronic when it fails to heal after three months of a reparative healing process (Jarbrink

et al., 2017). Wound healing is also defined as “the body’s response to an injury in an attempt to restore normal structure and

function” (Saxena, 2016, p. 164). It is “an essential physiological process consisting of the collaboration of many cells strain and their

products” (Gonzalez, Costa, Andrade & Medrado, 2015, p. 614). Chronic wound conditions affect the quality of life of patients and

take about $20 billion yearly from the national economy (Jarbrink et al., 2017). About 15% of the United States Medicare patients are

chronic wound patients (Nussbaum et al., 2018).
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The three primary essentials of wound healing are “pressure relief and nursing care; dressings; and nutrition” (Gruen, 2010, p.

46). These wound healing fundamentals are symbolized as the legs of a three-legged stool that needs equality on all legs to maintain

proper balance (Gruen, 2010) (Figure 1).

FIGURE 1.Gruen’s three-legged stool model for wound healing.

The phrase ‘wounds heal from the inside out’ is attributed to the fact that healthy persons seldom suffer chronic wounds,

whereas, patients with chronic wounds suffer from one or more diseases that debilitate the human body which will reduce the energy

to build up body nutrients needed for wound enclosure (Sen et al., 2009). Furthermore, there is an increase in the demand for energy

during the wound healing process which is hampered by the patient's suboptimal nutritional index such as malnourishment or

malnutrition (Quain & Khardori, 2015). Having known that nutrition is essential in the wound healing process, a failure to address

nutritional needs in wound healing is equivalent to taking out a leg out of the imaginary three-legged stool of wound care that will

upset its balance.
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Wound Healing Processes

Wound healing process runs in phases with common characteristics. The phases comprise of:

 (i) hemostasis/inflammatory,

 (ii) fibroblastic/proliferative and,

 (iii) maturation/remodeling (Stechmiller, 2010).

The hemostasis which is usually considered as a component of inflammation commences at the inception of the injury with the filling

in of the wound tissues with blood. Through the process of vasoconstriction, the blood vessels are constricted to reduce further blood

flow (Porth, 2015). By the actions of the damaged endothelium and platelets, the endothelium and the platelets contract the capillaries

to create blood clot on the wound by the release of cytokines and growth factors (Stechmiller, 2010). The vasoconstriction is followed

by the process of vasodilation which dilates the capillaries to create an increase in blood flow and the release of neutrophils,

macrophages, and lymphocytes to the wound area to cleanse the wound of bacteria (Demidova-Rice, Hamblin, & Herman, 2012).

At this stage of the healing process Omega-6 and Omega-3 fatty acids that are found in fish oil are needed for the platelet

collection and cytokine release respectively (Quain & Khardori, 2015). Protein is also essential at this stage of the healing process for

collagen synthesis (Quain & Khardori, 2015). The chemical composition of the neutrophils and macrophages in becoming phagocytic

eradicates the dead tissues, subsides the inflammation stage and introduces the proliferation stage (Tortora & Grabowski, 2003).

Malnutrition will prolong the inflammatory phase by delaying blood clot formation due to insufficient platelet and collagen (a protein
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substance) (Stechmiller, 2010), and because wound healing increases protein demands in the body a reduction in protein may lead to

reduction in the patient’s lean body mass (LBM) with a corresponding suboptimal immunity and risk of infection (Quain & Khardori,

2015). The monocytes that are released from the blood vessels to the body tissue transform to macrophages in the tissue space and

release cytokines that will enhance inflammatory reactions (Porth, 2015). These cells from the monocytes trigger phagocytosis and the

release of growth factors. The growth factors attract fibroblasts and trigger restorative activities including epithelialization or cell

growth, and angiogenesis (Porth, 2015). These processes set the pace for the proliferative stage of wound healing (Koh & Dipietro,

2011).

The three characteristics of proliferation or scar tissue formation are granulation, contraction, and epithelialization. During this

phase, the growth factors produced by the macrophages and other inflammatory cells stimulate tissue migration and regeneration

including the migration of the fibroblasts into the wound tissue (Demidova-Rice, Hamblin, & Herman, 2012). The fibroblasts in the

wound tissue will cause a progressive hardening of the tissue and in combination with the vascular endothelial cells initiate tissue

granulation and epithelialization (Porth, 2015). Epithelialization is a very “essential component of wound healing and is used as a

defining parameter of a successful wound closure” (Pastar et al., 2014, p. 446). The process of epithelialization causes proliferation

and migration of the epithelial cells into the wound to seal the wound surface (Porth, 2015). The maturation/remodeling stage of

wound healing commences after about three weeks of the injury and may last as long as six months or more depending on the

seriousness of the wound (Porth, 2015). During this phase, the fibroblasts synthesize with the collagens resulting in wound contraction
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and realignment of the granulation tissues to increase the wound tensile strength (Demidova-Rice, Hamblin, & Herman, 2012).

Malnutrition may decrease fibroblasts proliferation and diminish wound tensile strength and can also lead to the development of

chronic wounds (Stechmiller, 2010).

Effects of Nutrition on Wound Healing

Nutrition has been acknowledged as a common denominator for all wound patients (Molnar, Underdown, & Clark, 2014). This

is because nutrition plays essential roles in the three phases of wound healing comprising of inflammatory, proliferative and

remodeling (Stechmiller, 2010). Unfortunately, marketers and manufacturers of wound dressing products emphasize more on their

products or devices without much being said of the importance of nutrition. It has been argued that most clinicians in the United States

do not consider nutrition and malnutrition as essential aspects of long term wound care (Gruen, 2010). Malnutrition or nutrition

deficiency will prolong the inflammatory phase by delaying blood clot formation due to insufficient platelet and collagen (a protein

substance) (Stechmiller, 2010). Malnutrition may also decrease fibroblast proliferation and diminish wound tensile strength. It can

also lead to the development of chronic wounds (Stechmiller, 2010). Protein deficiency will adversely affect the inflammatory phase

by extending it beyond the projected time, disrupt the proliferation of the fibroblasts and impair protein synthesis and angiogenesis

(Porth, 2015, p. 81). The roles of protein in the provision of the necessary components for tissue growth, cell repair, and renewal make

protein an essential component in all the phases of wound healing (Brown, 2010).
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Additionally, carbohydrates are also very essential in wound regeneration because they provide energy for the body's

metabolic activities that are needed for regeneration and also provide the glucose for fibroblast proliferation (Brown, 2010). Sufficient

carbohydrates in the body system forestall the use of amino acids for energy (Porth, 2015) and its deficiency can also distort the

wound remodeling. Fatty acids act as sources of energy during proliferation, and they are needed in the building of the epidermal and

dermal tissues (Brown, 2010). In addition to the mentioned macronutrients, some micronutrients also play essential roles in the wound

healing process. Vitamin A helps in inflammatory and proliferation phases and is also an essential nutrient for reepithelialization

(Brown, 2010). Other micronutrients include Vitamin B needed in cell proliferation and skin support, Vitamin C is needed for

collagen synthesis and Vitamin K for blood clotting during hemostasis phase (Brown, 2010).

In a 2009 evidence-based systematic review conducted by the Ontario Medical Advisory Secretariat aimed at determining the

efficacy of nutrition interventions in the treatment of pressure ulcers in increasing the rate of healing compared with standard care,

three of the randomized control trials concluded that “supplemental or enteral nutrition feeding may improve healing of ulcers”

(Health Quality Ontario, 2009, p. 128).

In a healthcare related study where educational materials for wound dressing were attached to the wound dressing package, it

was observed that the 88% of the nurses that got the package with the attached educational materials got the dressing correctly, while,

none of the nurses that got the traditional package got the dressing correctly (Kent, 2010). This study establishes the need for patients
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to have instructions to complete nutrition interventions and these instructions are given in the PowerPoint slides that were given to the

participants in this project.

Applying the above study to this project presupposes that the pretest questions and take home literature that were given to the

participating wound care patients represent the warm-up exercises of the JiTT model. These warm-up exercises reinforce the

intervention in the minds of the participants, while the answers to the post-test questions determined the improvement in the patients'

knowledge about the intervention content.

Problem Statement and Significance

Traditionally, wounds were treated in hospital sites, but the introduction of the hospital-based out-patient payment system by

the Centers for Medicare and Medicaid Services (CMS) in 2000 triggered the establishment of wound care centers (Nussbaum et al.,

2018). This increase in the establishment of wound centers represents the trend towards multidisciplinary management and

specialization in wound care (Kim et al., 2013). There are reports of the efficacy of the implementation of multidisciplinary wound

healing management in the reduction of amputation rates among patients with diabetes in the Netherlands, Finland, Lithuania and the

United Kingdom (Rogers, et al., 2010). Wound centers incorporate multidisciplinary management and treat patients with chronic

wounds with the aim of healing the wound, minimizing infections, forestalling future chronic wounds and improving the patient’s

quality of life (Chen, Chang, Shen, Lin, & Chen, 2015). They are structurally organized as stand-alone clinics and wound centers that

form part of hospitals or those that are within academic settings (Rogers et al., 2010).
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Local Problem

The city of Benson is located within Cochise County in Arizona. By the 2010 census report, the city has a population of 4,769

people comprising of 79% urban and 21% rural, 43.9% males and 56.1% females, 71.8% Whites, 25.1% Hispanics, 1.3% American

Indians, 0.9% Blacks, 0.2% Asians and 0.4% others (Cochise County Census, 2010) (Figure 2). In 2016 the poverty level of the city

residents was estimated to be 24.8% broken down to 25.4% Non-Hispanic Whites, 38.1% Blacks, 20.2% Hispanics, and 24.2%

American Indians (“Health and Nutrition of Benson, AZ Residents,” 2018) (Figure 4). The population of the city is not economically

strong in comparison with the rest of Arizona and the United States. The poverty level in Benson is 28.7% as against 17.7% and

15.1% for the state of Arizona and the nation respectively (“Benson Demographics Profile,” 2018) (Table 2). The median house value

and gross rent of the city were estimated at $77,302 and $622 respectively (“Health and Nutrition of Benson, AZ Residents,” 2018).

The cost of living is 15% and 17% lower than the state of Arizona and the nation respectively (“Benson, AZ livability,” 2018). Some

58% of the residents have social security income while 38% live on retirement income (“Benson employment information,” 2018).
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FIGURE 2. Demographics of the state of Arizona. (Cochise County Census, 2010)

FIGURE 3. Poverty level of the state of Arizona. (Health and Nutrition of Benson, AZ Residents, 2018)
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FIGURE 4. Races in Benson Arizona.
(3,50571.8% White alone; 1,22425.1% Hispanic; 631.3% American Indian alone; 420.9% Black alone; 180.4% Two or more races; 120.2% Asian alone;
retrieved from "Benson, Arizona," 2019)

TABLE 1. Economic comparison of Benson with the rest of Arizona and the United States. (Health and Nutrition of Benson, AZ Residents,
2018)

Items Benson State of Arizona Nation

Poverty level 28.7% 17.7% 15.1%
Cost of living 15% & 17% 15% lower 17% lower
Average public test scores 30% & 49% 30% lower 49% lower

In a publication by the News Sun Newspaper of March 22, 2017, and attributed to the Director of Community Pediatrics of

Chiricahua Community Health Center Inc., the city of Benson was described as an area without access to a Federally Qualified Health
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Care Center in 2017 (Dabovich, 2017b). The publication stated further that some new patients with specific health plans that are not

acceptable to some doctors are accepted by the Chiricahua Community Health Center (Dabovich, 2017b). The statements were made

on the commissioning of the organization's Benson Family Health Center (Dabovich, 2017a) which is a federally qualified health care

center. The Benson Family Health Center is presently the only federally qualified health care center in the city of Benson ("Federally

Qualified Health Center (FQHC)," n.d.). A Federally Qualified Health Care Center is defined under section 1905(l) (2) (B) of the

Social Security Act among other conditions as an entity “which is receiving a grant under section 330 of the Public Health Service

Act” (Social Security Act, 1935/1965). The critical condition in the eligibility criteria for Federally Qualified Health Care Centers as

enunciated by the Health Resources and Services Administration of the United States Department of Health and Human Services is

the provision of primary care services in underserved areas (Health Resources & Services Administration [HRSA], 2018).

The medical centers in Benson are the Benson Hospital, the Good Samaritan Society (a rehabilitation and skilled care center),

and the TMC-ONE which is a group of medical professionals that are affiliated with Tucson Medical Center. TMC-ONE employs two

physicians, and a physicians assistant with specialties including internal medicine, family practice, endocrinology and breast oncology

(“Health and Nutrition of Benson, AZ Residents,” 2018). About 79.7% of the residents in Benson are covered by health insurance or

some kind of health care plan, twenty percent of Benson residents do not have comprehensive access to medical care (“Benson,

Arizona,” 2018).
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A balanced diet is defined as “containing all the nutritive factors in proper proportion for adequate nutrition” (Dorland &

Newman, 2007, p. 522). It encourages that the diet consists of sufficient quantity of essential food substances that comprise of

“proteins, carbohydrates, fats, fiber, vitamins, minerals and water” (American Medical Association Complete Medical Encyclopedia,

2003, p. 227). It emphasizes the consumption of fruits and vegetables, whole grain and raw foods, protein from dairy products and

nuts, and discourages the consumption of red meat, fatty foods, processed foods, salt, sugar and alcohol (McGraw-Hill, 2002). The

healthy diet rate is the rate of compliance of Benson residents to dietary eating that is based on sound nutritional values compared to

other cities in the state of Arizona (Healthy diet, n.d.; McGraw-Hill, 2002). The health condition and healthy diet rate in Benson are

54.0% and 51.3% respectively as against 55.3% and 48.4% respectively in the state of Arizona (“Health and Nutrition of Benson, AZ

Residents,” 2018). The city residents spend about 21.3% of their incomes on food at four supermarket and grocery stores within the

city (“Health and Nutrition of Benson, AZ Residents,” 2018).

The city has considerable educational attainment with 84.6% high school graduates, 16.7% bachelor's degree holders and 8.5%

graduate or professional holders. However, the unemployment rate in Benson is 12.1% as against 4.7% of the state of Arizona and

3.7% nationally (“Health and Nutrition of Benson, AZ Residents,” 2018). Further, the average public test scores of Benson are 30%

lower than that of Arizona and 49% lower than the national average (“Benson Demographics Profile,” 2018).

Notwithstanding the highly educated population and available health care insurance Benson residents are still burdened with

other social determinants of health like age, sex, genetic factors, occupation, health behaviors, diet, family, race, socio-economic
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status, environmental stressors and health systems (Braveman & Gottlieb, 2014). These conditions affect the nutritional and dietary

behaviors of the residents. Social determinants of health issues are conditions which are distinct from medical care but significantly

influence medical care (Braveman & Gottlieb, 2014). The World Health Organization (WHO) defined social determinants of health as

“the conditions in which people are born, grow, live, work and age” (WHO, 2013, p. 1).

An appropriate discussion of the role of nutrition in wound healing for wound care patients in Benson in the light of the social

determinants of health will entail both the treatment of the wound and a consideration of the broader aspect of health in the context of

the environment. Benson's statistics reveal that the city's population spends an average of 21% of their income on food. These

statistics leave the residents with less money for other expenses, which might necessitate a choice for unhealthy food that is relatively

cheaper than healthy food. The limited transportation limits access to grocery stores but creates an option for patients to patronize fast

food restaurants that provide junk food. The same unavailable transportation may also hinder the patient from attending the nutrition

therapies organized by both the Benson Hospital and the Cochise County Department of Health. It is imperative that a proper

understanding of the healthy diet with regards to wound healing by the patients coupled with take-home literature written in simple

English may fill the gap that may have existed by the above enumerated socio-economic factors. The education will act as self-

motivating machinery in getting the patients to engage in a healthy diet personally. Further to this, the student met with the primary

nurse practitioner (NP) and the hospital nurse educator to determine if the project would be classified as a research project or quality

improvement project. It was agreed that the project be classified as a quality improvement project.
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Needs Assessment

Benson Hospital is a 22-bed facility that provides health care services to medical and surgical patients. The hospital has a

pharmacy that is operated by a pharmacist. The hospital has six physicians and physician specialists who are locally based, and they

perform services to the community by appointments. The said physicians and physician specialists’ areas of practice cover cardiology,

podiatry, mammography, and rehabilitation. The hospital has a new redesigned Emergency Room (ER) with a specialized eight-bed

unit that can provide quality emergency care 24 hours a day, every day of the year. The hospital was given Level IV Trauma Center

designation for its ER from the Arizona Department of Health Services, Bureau of EMS and Trauma System in March 2011. This

designation by the Arizona Department of Health Services, Bureau of EMS and Trauma System places Benson hospital among the 13

hospitals in the state that are designated as a Level IV Trauma Center. This designation brings Benson hospital within the Arizona

state’s Level I Trauma Centers which can resuscitate and stabilize patients and move the patients to a more appropriate trauma center

based on the patients’ injuries.

Benson Hospital has a wound care center that is managed by a nurse practitioner, a dietician, and other support staff. There is

no record of another wound care center within the city of Benson. The nearest wound care center is in the city of Sierra Vista which is

about 40 miles away from Benson. Furthermore, accessibility to Benson's wound center is also hampered because of the limited

transportation services in Benson as the city buses operate between 8 am and 4 pm Monday to Friday.
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Patients who are at nutritional risk are often referred to the hospital’s medical nutrition therapy (Benson Hospital, n.d). The

medical nutrition therapy is organized by a registered dietician (RD) who counsels patients on nutrition services that suit their medical

conditions. Like Benson Hospital, many outpatient settings have dieticians who manage their medical nutrition therapy departments

for outpatients. However, by the provisions of Section 1861(s)(2)(V) of the Social Security Act, Medicaid and Medicare

reimbursement coverage for such services are restricted to certain beneficiaries who have diabetes or renal disease, and it covers only

a limited number of such services per year (Center for Medicare and Medicaid Services, 2002; Medicare, n.d). The medical nutrition

therapy covered by Medicare is just three hours of individual lessons for the first year of eligibility and two hours per year after the

first year (CMS, 2002).

Another resource for patients is the state of Arizona’s Chronic Disease Management Program popularly known as Healthy

Living Program which is held in several locations as indicated in the program’s events calendar (Cochise County, 2019). The program

holds a series of workshops led by facilitators. They teach participants ways to self-manage their health conditions. Participation is

open to all patients with chronic diseases like diabetes, stroke, depression and their caregivers, (Cochise County, 2018). Furthermore,

the Cochise County Health Department maintains an office in Benson which offers nutrition services among other services to patients.

The office staff consists of four staff members and serves about eight people each day (Benson Hospital, n.d).
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Purpose of the Study

The purpose of this project was to educate wound care patients on the importance of diet in healing chronic wounds. It was

also aimed at creating awareness among the wound care patients of the dangers of poor nutrition and the benefits of proper nutrition

through an appropriate understanding that their diet can affect their wound healing and contribute to improved rates of healing.

Furthermore, the study sought to determine the efficacy of Just-in-Time Teaching method of education in disseminating the role of

nutrition in chronic wound healing.

The primary aim of the project was that about seventy five percent of the wound care patients scheduled at the clinic within

one week would participate in the education intervention and evaluate its efficacy. The project also aimed for ninety percent of the

participating patients to demonstrate an increase in knowledge scores after viewing the education materials.

Intended Improvement

This quality improvement project responded to an identified need for improvement from the wound care clinic staff to identify

and test a plan for improvement, examine the results, and incorporate the established changes in the health care setting. The intended

improvement will give the stakeholders the opportunity to harness patients' experience through the pretest questions, engage the

patients through the educational program, evaluate the patients’ knowledge of the intervention through the posttest questions, and

empower the patients by enabling them to effect the changes in their dietary plans beyond the scope of this project.
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Study Question

Does nutrition education through the medium a Just-in-Time Teaching improve patients’ knowledge of how their diet can help

heal their wounds?

THEORETICAL FRAMEWORK AND SYNTHESIS OF EVIDENCE

Theoretical Framework

The application of the Just-in-Time Teaching model to this project comprised of pretest questions given to the patients to

ascertain their current understanding of nutrition and wound healing. The five basic steps of Just-in-Time Teaching model consist of:

(a) Assess; (b) Plan; (c) Implement; (d) Evaluate; and (e) Document. (Sondra, LaCheeta, & Dianna, 2014).

 Assess - find out how much the patient knows through pretest questions.

 Plan - The necessary content needed for the desired teaching method, was PowerPoint, and was reviewed.

 Implementation of the plan - This is the stage of the teaching. In this project the patients were given access to the computer to

view the pretest, and the power point presentation

 Evaluate - Assess the patients understanding of the teaching by logging them into the Qualtrics software to answer the posttest

questions.

 Document - Put down a record of the intervention and the results or outcomes for another researcher to continue from where

the present exercise stopped.
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The project is built on the concept of Just-in-Time Teaching (JiTT). The Just-in-Time Teaching combines in-class learning with pre-

class communication that poses questions that require students' responses. These responses act as warm-ups for the students and help

the faculty to determine the students’ understanding of the topic under review, their misconceptions and prior knowledge. Just-in-

Time Teaching is used to academically and successfully introduce active or interactive learning, constructivism and prompt feedback

(Marrs & Novak, 2004). The Just-in-Time Teaching involves the learners in the learning process by allowing the learners to use their

prior knowledge in the assessment of the new knowledge from the instructor (Marrs & Novak, 2004). These principles resonate with

the constructs of andragogy (also known as the theory of adult learning) which was developed by Knowles et al. (Knowles, Holton, &

Swanson, 2015). The Adult Learning Theory is based on five assumptions that:

 adults learn by individual perceptions by taking part in their learning process,

 adults bring their past experiences to bear on their learning process,

 adults look for immediate or ‘Just-in-Time’ reasons to learn in order to meet a need or solve an immediate problem. The

expected benefit of the education will motivate them positively in improving their general well-being.

 While children learn for fear of punishment, the adults learn by self-motivation (Knowles, Holton, & Swanson, 2015).

The above principles and assumptions of the adult learning theory and the concepts of the Just-in-Time Teaching will inform the

methodology of this project.
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Review of Literature

A literature review was conducted in search of reported studies on the effectiveness of patients’ knowledge of the roles of

nutrition and protein intake with wound healing. The search included the impact of a healthy dietary lifestyle in enhancing wound

healing in diabetic wound patients and chronic wound patients. The online databases PubMed, and CINAHL, were utilized to collect

evidence. The keywords included single and a combination of ‘nutrition,’ ‘chronic wounds,’ ‘wound healing,’ ‘nutrition education,’

‘role of nutrition in wound healing,’ ‘protein intake,’ ‘wound care center’, incorporation of nutrition intervention in wound

healing(care)’ understanding wound healing’, understanding role of nutrition in wound healing’, and nutrition education intervention

in wound healing’.

Searches in PubMed with the inclusion words ‘wound management’ and wound care center’ yielded three articles, a further

search with the inclusion words ‘nutrition assessment’ and ‘incorporation of nutritional intervention in wound healing’ yielded thirty

six articles, and when filtered to five years it yielded five articles. A further search with the inclusion words ‘wound management’,

‘nutrition education intervention’, ‘wound healing’, ‘wound care therapy’, ‘non healing diabetic wounds’ and ‘nutrition yielded forty

one articles.

Searches in Cumulative Index of Nursing and Allied Health Literature (CINAHL) database yielded forty four articles using

inclusion words ‘wound management’, ‘wound care center’, ‘nutrition assessment’, ‘incorporation of nutrition intervention in wound

healing’, ‘understanding nutrition in wound healing’, and ‘nutrition education intervention’.
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Most of the studies researched established that there were significant improvements in nutritional behavior after nutrition

education intervention than before the intervention. Some studies further suggested an individualization of the educational intervention

to achieve significant outcomes. A study found that the patient’s illness beliefs that run counter to clinical evidence may adversely

influence patient’s understanding of the intervention. Some of the researches reviewed labored under the problems of limited quality

evidence and limited number of studies. (Appendix A, Synthesis of evidence).

Synthesis of Evidence

Nutrition Education for Wound Patients

Patient education is recognized as a patient's right and a provider's responsibility (Office of Disease Prevention and Health

Promotion, 2018). Some literature acknowledged that there were behavioral changes after an educational program. The essence of

patient nutrition education is to achieve a healthy dietary lifestyle. A quasi-experimental study carried out in 2016 established that

nutritional training based on Pender's Health Promotion Model improved the nutritional behavior of the participants (Khodaveisi,

Omidi, Farokhi, & Soltanian, 2017). A significant deficiency in nutrition education intervention is the sustainability of the behavior

change after the intervention. Most positive outcomes are for the short run and not for the long run. To forestall this, the 2017

Diabetes Guidelines enjoined diabetes educators to engage in continued support of the patients for ongoing self management (Beck et
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al., 2017). In line with this assertion, a study found that eight months after a venous leg ulcer client education that the participants

continued to experience the essence of the training (Miller, Kapp, & Donohue, 2014).

An assessment by the Indiana University-Purdue University Indianapolis on the effect of JiTT concept in reducing the

percentage of failure and withdrawal of students from the school, observed that four out of the five courses taught with JiTT had

positive results (Gavrin, 2006). The study further concludes that the students improved on their cognitive gains of the subjects on post-

class questions after the intervention than they did before the intervention (Gavrin, 2006).

Nutrition Requirements in Wound Healing

Several works of literature acknowledged the need for nutrition in wound healing and the adverse effects of malnutrition on

wound healing. However, there was insufficient evidence of expedited wound healing from nutrition and protein intake. Very few

works of literature dealt with the effects of protein on wound healing time frame.

In a study, 1103 patients were recruited from outpatient and inpatient consultations, were given a three-step wound

management service of debridement, wound re-evaluation, and individual wound bed preparation plan from January 2011 to

December 2014. At the end of the period, 62% of the patients reported wound healing or improvement in the wounds (Chen, Chang,

Shen, Lin, & Chen, 2015).

In a study by Mechanick (2004), it was acknowledged that there is a link between nutrition and wound healing and that the

incidence of pressure ulcers is associated with the patient’s nutritional status. It concluded that there was a reduction of pressure ulcer
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risks in a randomized controlled study of 672 critically ill patients who were treated with high protein dietary supplements.

Notwithstanding the above results and others establishing improved outcome in nutrition intervention in malnourished patients, some

more extensive studies have failed to reveal any benefit on mortality.

In a research article, Stechmiller (2010) opines that the best possible wound healing necessitates sufficient nutrition because

malnutrition hampers the wound healing processes. The research cited documented clinical studies to the effect that adequate nutrition

enhances surgical wound healing (Campos, Groth, & Branco, 2008). However, Molnar, Underdown, and Clark (2014) distinguished

between an acute wound and chronic wound concerning nutrition. He argued that the current understanding of nutrition in wound

healing might be relevant to trauma patients who probably were healthy before the injury, but not to chronic patients whose health

may have been compromised by the disease that caused the wound.

Appraisal Strengths, Limitations and Gaps

There are limitations, weaknesses, and strength in the literature review. The studies support the notion that providing

nutritional education to diabetes and wound patients will significantly reduce the co-morbidities associated with diabetes and chronic

wound. The gaps exist in the distinction between acute trauma wounds and chronic wounds because of diseases; there are also

inconclusive studies that stated no significant change in wound healing as a result of the nutritional education. Some trials concluded

that dietary protein enhances wound-healing, but others concluded that there are no significant effects of protein in wound healing
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except for the use of topical collagen which is a combination of protein molecules. The reviews did not answer the question of how

educational materials will help in improving the patient's self-care in wound healing.

In a health care related study where educational materials for wound dressing were attached to the wound dressing package, it

was observed that 88% of the nurses that utilized the package with the attached educational materials applied the dressing correctly in

comparison to none of the nurses that used the traditional package applied the dressing correctly (Kent, 2010).

METHODS

The collection of data and treatment of data are presented in this chapter. Descriptions are provided regarding the: (a) study

design; (b) sample; (c) instruments; (c) setting; (d) protection of human subjects; (e) data collection; and, (f) data analysis.

The nutrition education intervention project is designed to determine the current wound patients’ perception of the role of

nutrition in wound healing and to advance such knowledge to a higher and practicable level. This Doctor of Nurse Practice project was

conducted in a wound care clinic situated in a rural community. A quality improvement model will guide this project.

At the inception of the project proposal, the student had a meeting with Chief Executive Officer of the hospital, Chief Clinical

Officer, and the wound care clinic primary Nurse Practitioner (NP) where the topic of the project was discussed and approved to be

conducted in the hospital. It was agreed and the NP recruited his patients for the project and this precluded the student’s access to the

patients’ confidential information and dispensed with the Benson hospital’s Institutional Review Board. The committee provided the
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NP with the computer which the participants used to access the pretest, posttest questions and educational PowerPoint. The NP also

provided the participants with a link to the PowerPoint education materials on the computer.

Study Design

Quality improvement has been defined as “systematic, data-guided activities designed to bring about immediate improvements

in health care delivery in particular settings” (Lynn et al., 2007, p. 666). The model for this project is the Model for Improvement

(MFI) which was developed by Langley et al., (2009). MFI presents a framework to expedite improvement in work. The MFI was

structured on the following fundamental questions:

• What are we trying to accomplish?

• How will we know that a change is an improvement? (Langley et al., 2009).

• What change can we make that will result in improvement? (Langley et al., 2009).

Underscoring the question of what we are trying to accomplish is the quest to identify any gap that has existed in the local nutrition

therapy services. A needs assessment was completed to identify any of these gaps. Ascertaining whether any proposed change is an

improvement requires the creation of milestones and measurements to assess outcomes. Quality improvement (QI) projects also

consist of setting goals and a time frame. These goals may be measured with descriptive statistics. The results of these measurements

may lead to further changes for further improvements.
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The MFI utilizes the cycle of Plan, Do, Study, Act (PDSA) to analyze any changes observed from the quality interventions and

effectively uses the changes to improve the quality of services rendered (Figure 5). In order to improve services, there must be a

constant and consistent engagement with the systematic approach in assessing quality, identifying problems, observing the reasons for

the problems with the intent to determine the intervention that will best address the problem (Finkelstein et al., 2015).

The model utilizes tools to evaluate the success of the project in improving the nutritional knowledge of the participants

through the pre-test and post-test questionnaires. The intended quality improvement measure covers the process of the PDSA cycle in

its application to this program and sequentially follows the process of the change by:

1. Plan: Met with the wound care clinic NP, clinical educator and the nutritionist, and conducted a needs assessment.

2. Do: Based on the need’s assessment, devised an educational intervention.

3. Study: Measures were identified to determine the effectiveness of the intervention, and

4. Act: A summary of the results of the intervention was presented to the primary Nurse Practitioner to determine if the

PowerPoint helped increase dietary knowledge among the patients.

In arriving at such decisions, the wound care clinic staff could determine whether the PowerPoint needs to be modified or not so that

they can continue to give it out to the patients.
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FIGURE 5. Model for improvement. (from Langley GL, Nolan KM, Nolan TW, et al. The improvement guide: a practical approach to enhancing
organizational performance. San Francisco: Jossey-Bass; 1996. W. Edwards Deming developed the Plan-Do-Study-Act cycle. (Deming WE. The new economics
for industry, government, education. Cambridge, MA: Massachusetts Institute of Technology; 1994.)

The project takes the form of a nonrandomized group with a pretest and posttest design.

Setting

The project was conducted in a 22-bed Critical Access Hospital in a rural setting in the city of Benson in Cochise County,

Arizona. The student had a written authorization from the hospital’s primary NP, who is also the primary care physician for the wound

care patients, before the commencement of the project. The written authorization is attached (see Appendix D).
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Participants

The participants were invited from the chronic wound patients that attend the out-patient wound care center who cut across

several demographics and were between the ages of thirty (30) years to seventy five (75) years and have chronic wounds that had

lasted for more than three months. They also need to speak and understand simplified elementary school grade four English language.

The wound care center sees an average of forty (40) patients per week. The participation in the educational intervention was open to

all who met the eligibility requirements. The inclusion criteria were chosen because wounds that have no complications would heal

within weeks; however, the process of healing is interrupted by some infections or other comorbidities causing the wound healing to

last longer than expected thereby resulting in chronic wounds (Grubbs & Manna, 2018).

Ethical Considerations

There are potential concerns for ethical implications in any educational program because the participants would be disclosing

their diagnosis in the pretest and posttest questions. The student obtained a determination from the University of Arizona Institutional

Review Board (IRB) before commencing the collection of data (Appendix B).

Autonomy

Autonomy means the right of the project participant to make a considered reasonable decision in determining what to

participate in without coercion or influence. The participants were informed of the full details of the project they were asked to be

engaged. In this project, the participants were recruited by an associate NP who explained to them that there were no consequences if
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they refused to participate and also assured them that their information is secured. The patients' information was stored in Qualtrics

which is only accessible through the password-protected University of Arizona network.

Beneficence

Beneficence refers to the project coordinator's obligation to get most of the potential benefits for the participants and minimize

the risk of harm to the participants to avoid exploitation (Polit & Beck, 2017). The benefits include an increase in the knowledge and

awareness of the participants of the need to adhere to healthy diet to ensure normal wound healing. There was no anticipated risk

associated with this project as the participants did not be supply their names or dates of births or other private information.

Respect for Persons

The participants participated in the project of their own volition from any influence of fear of any consequences for not

participating (Polit & Beck, 2017). There was also a full disclosure to assure the participants that there were no biases in the project.

The disclosure gave a clear and distinct explanation of the purpose of the study (Appendix C).

Justice

This principle demands equality in the selection of the participants. The inclusion criteria must not be based on ethnic, racial or

gender or sexual orientation. The recruitments were guided by the participants' diagnosis and health conditions in relation to the

project question and objectives. The privacy of the participants' information was protected in accordance with the Health Insurance

Portability and Accountability Act of 1996 (HIPAA) (Polit & Beck, 2017). The student had considered the beneficiaries and who bore
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the burdens of the project. The participants in this project benefited from the project in the form of healthy diet lifestyle that will help

in healing their wounds while the burden of providing the Qualtrics software for the intervention and the provision of the computers to

be used for the project were provided by the University of Arizona and Benson Hospital respectively. The burden on the patients was

the 20 minutes that was spent in signing up for the intervention with the Associate Nurse Practitioner, answering the pretest and

posttest questions, and studying the PowerPoint slides.

Educational Intervention

The information retrieved from the literature review was used to develop a PowerPoint presentation. The PowerPoint

presentation was made using Microsoft PowerPoint, and it is attached to this proposal as Appendix G. The content was created with

information from fitness program literature, health and diet flyers, and wound care pictorials depicting wound healing processes,

nutritional support, and educational materials. The PowerPoint slides include material about the phases of wound healing, various food

items, and their nutritional values regarding wound healing, and the combination of the food items to achieve healthy diet choices to

improve nutrition and wound healing. The associate NP made copies of the PowerPoint and distributed them to the patients who took

them home for further reference. The PowerPoint presentation was approved by the primary NP who is the participants' primary care

provider and the student's faculty committee.
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Data Collection

The project was planned with pretest and posttest questions that were given to the wound care patients to determine the level of

their knowledge of the role of nutrition in wound healing. The student uploaded the pretest and posttest questions with the PowerPoint

slides into the Qualtrics survey application and sent the links to the primary NP for access into the Qualtrics. All patients coming to

the wound care clinic appointment during one business week were informed of the project by an associate NP at the wound care

center. The primary NP was not available during the week of the implementation. The primary NP explained the procedure of the

implementation to the associate NP; the student also spoke with the associate NP informing her of the process and procedure of the

intervention and its implementation. She provided the participants with the disclosure statement (Appendix C). The patients that

agreed to participate utilized the hospital’s computer. The associate NP logged into the hospital computer and used the Qualtrics

software link sent by the student to open the Qualtrics and gave the patients access to the pretest questions (Appendix E). The pretest

questions consist of 10 demographic questions of gender, age, ethnicity, education level, employment status, wound duration, type of

wound, previous nutrition counseling, health insurance, and a number of monthly visits made to the center by the participants. There

were eight Likert-scale questions for the patients to ascertain the level of their agreement or disagreement. The Likert-scale questions

were based on the contents of the educational PowerPoint presentation. After the pretest questions, the participants were given the

PowerPoint education presentation. After reading the education material, participants were given a link to the posttest questions. These

questions are the same as those on the pre-test without the demographic items and with additional questions. The posttest questions
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include questions for the assessment and evaluation of the PowerPoint presentation with the intent of determining the success of the

educational PowerPoint presentation. There was a closed-ended question inquiring whether the participants would change their dietary

lifestyle. Closed-ended questions, also known as fixed alternative questions presented the respondents with options that are specific

(Polit, & Beck, 2017) (Appendix F).

Data Analysis

The pretest and posttest test responses were collected in Qualtrics. The results were retrieved from Qualtrics by the student and

exported to Excel for analysis. There are four levels of measurement for mathematical operations, and they are nominal, ordinal,

interval and ratio (Polit & Beck, 2017). Nominal scales use numbers as codes to represent categories; on the other hand, in ordinal

scales measurement numbers represent categories, while interval scales put numbers in meaningful numerical order with meaningful

interval values (Kellar & Kelvin, 2013). In determining the instruments needed for the measurement of the variables, there must be a

consideration of the conceptual relevance of the instrument to the variable. To this effect therefore since the demographics generally

fall into the nominal scale measurement it may not need any quantitative analysis as nominal measurement questions were determined

through simple percentages. In ordinal scale, the numbers represent categories that can be ranked in numerical order but without

meaningful information regarding the intervals between the rankings (Kellar & Kelvin, 2013). Likert-scale questions are considered

ordinal because of its ranking and ranges (Kellar & Kelvin, 2013).
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The project used descriptive statistics, and pretest and posttest data were compared using percentages, bar graphs, and charts.

The statistics assisted in determining whether there were important differences between pretest and posttest responses.

FINDINGS AND RESULTS

Description of Sampled Data and Participant Demographics

Sample and Demographics

The study utilized survey data obtained from the education intervention given to a sample of patients with chronic wounds who

visited the Benson hospital wound care center within a week. The aim was that seventy-five percent of the wound care patients

scheduled at the clinic within one week would participate in the education intervention from the eligible wound care patients who visit

the Benson hospital Wound Care Center and participate in the study. Only completed pre-test/post-test surveys and follow-up

quantitative surveys data from those participants who qualified were submitted for this study.

There were 13 patients comprising of eight males and 5 five females (indicating 61.54% male and 38.46% of female

respectively) that participated in the survey. Two participants comprising about 15.38% were between the ages of 30 – 45 years, no

participants were from age range of 46 to 60 years and 11 (84.62%) were within the range of 60 to 75 years. Only 12 white patients

responded to the survey; other ethnicity such as Black, Hispanic and others did not respond. Among all the participants, 7.69% have

less than high school degree, 38.4% have high school degrees or equivalent (e.g. GED), 15.38% have some college but no degrees,

7.69% have Associate degrees, 7.69% have bachelor’s degrees and 23.08% have graduate degrees. The participants that were
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employed comprised of 8.33%, while 50.00% are retired and 41.67% are others. The participants who had had their wounds between

three to six months were 33.38%, while those with wounds within seven to twelve months were 33%, and 33.33% had the wound for

more than 1 year. The participants with diabetic wounds comprised of 30.77% while 23. 08% have arterial wounds and 46.15% have

venous wounds. Twenty three and eight hundredth percent responded that they had received nutritional counseling while 76.92%

responded that they had not received nutritional counseling. Patients with Medicare comprised of 61.54% and 30.77% had Medicaid

(known as AHCCCS), and 7.69% had other types of health insurance. The participants that visit the Nurse Practitioner within 0 to 7

days were 38.46% of the participants and those that visit the Nurse Practitioner within 8 to 14 days comprised also of 38.46% while

the number that makes the same visit within 15 to 23 days were 23.08%. No participant responded to a visit to the Nurse Practitioner

for more than 24 days’ intervals. (Table 2).

TABLE 2. Demographics.

# of Responses Percentage
Gender

Male 8 61.54%
Female 5 38.46%

Age
30 – 45 2 15.38%
46 – 60 0 0.00%
60 – 75 11 84.62%

Ethnicity
White 12 100%
Black 0 0.00%
Hispanic 0 0.00%
Others 0 0.00%

Education Level
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Less than high school degree 1 7.69%
High school degree or equivalent (e.g., GED) 5 38.46%
Some college but no degree 2 15.38%
Associate degree 1 7.69%
Bachelor’s degree 1 7.69%
Graduate degree 3 23.08%

Work
Employed 1 8.33%
Retired 6 50.00%
Others 5 41.67%

Duration of Wound
6 months 4 33.33%
7 – 12 months 4 33.33%
More than 1 year 4 33.33%

Type of Wound
Diabetic 4 30.77%
Arterial 3 23.08%
Venous 6 46.15%

Nutritional Counseling
Yes 3 23.08%
No 10 76.92%

Type of Insurance
Medicare 8 61.54%
Medicaid known as AHCCCS 4 30.77%
Other types of health insurance 1 7.69%

Frequency of Center Visit
0 – 7 days 5 38.46%
8 – 14 days 5 38.46%
15 – 23 days 3 23.08%
More than 24 days 0 0.00%

Legend: (AHCCCS) Arizona Health Care Cost Containment System
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Self-Report of Knowledge

The knowledge assessment was scored using comparison on responses to questions on pretest and posttest as shown in Table 3.

Multiple choice questions were scored with “Strongly agree” is scored highest with the value of ‘7’ while “Strongly disagree” scored

lowest with a value of ‘1.’ Two participants out of 13 participants did not respond to one question each in the pretest questions. The

fifth participant did not respond to question #4 which asked about the important role of vitamins A, B, C and K in wound healing. The

seventh participant did not respond to question #6 which asked about protein being a very important part of our bloodstream that helps

in wound healing. One participant did not respond to smoke cessation question in posttest but responded “Somewhat agree” in the

pretest.

The table under shows the percentages of “Strongly agree” and “Agree” of knowledge questions in pretest and posttests and

they are arranged in descending order. The posttest percentages are greater than the percentages as shown in the table (Table 3).

TABLE 3. Percent of ‘strongly agree’ and ‘agree’ of pretest and posttest questions.

Questions
Percent of Strongly Agree and Agree

Responses
Posttest Pretest

1. A wound that failed to heal within three months is considered as chronic wound. 100% 61.53%
2. Pressure relieve, wound dressing and nutrition are three important interventions that assist with wound healing 100% 69.23%
3. Small meal portion and exercise can reduce and control blood glucose level and as a result promote wound

healing. 100% 30.77

4. Vitamins A, B,C, and K play an important role in wound healing 100% 25.00%
5. Wound healing is the body's response to an injury in an attempt to restore normal structure and function 100% 53.84%



47

6. Protein is very important part of our bloodstream that helps in wound healing 100% 75.00%
7. Meat, fish, egg, green vegetables, nuts, beans, and whole grains are very good source of protein 100% 76.92%
8. Smoking tobacco and drinking alcohol effect wound healing and need to be stopped. 100% 69.23%
9. Debridement means to remove dead tissue and it helps in wound healing 100% 53.84%
10. Off-loading means taking pressure off the wound to allow the blood flow to the injury 92.31 69.23%

The graph below has two colors representing the responses to the “strongly agree” and “Agree” questions in the pretest and

posttest questions. The blue color represents the percentage of the posttest responses while the pink is for the pretest questions. The

percentages are arranged in descending order.

FIGURE 6. Percentage of ‘strongly agree’ and ‘agree’ responses on pretest and posttest.
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Evaluation of Educational Intervention

In an evaluation of the educational intervention 23% of the participants strongly agreed and 76.92% agreed that the educational

material was clear, easy to understand and helpful. The survey showed that 30.77% disagreed and 69.23 strongly agreed that the

educational material was difficult to access. Out of 13 participants, four patients agreed to change their lifestyle based on the

information they got from the educational material, two responded not to change their life styles, while one responded “I don’t know”

to lifestyle change. Six participants did not respond to the question.

DISCUSSIONS, IMPLICATIONS AND CONCLUSION

Discussion

This Doctor of Nurse Practitioner (DNP) project was aimed at increasing the patients' knowledge of nutrition and its role in

wound healing. The study was conducted as a quality improvement project in a rural wound care center located in the city of Benson

in the state of Arizona. The project was also aimed at determining whether the Just-in-Time Teaching (JiTT) model is an effective

method in delivering nutrition knowledge to adult patients with chronic wounds. The Just-in-Time Teaching allows learners to use

their prior knowledge in assessing the new knowledge taught by the instructor. The concept is similar to the constructs of androgogy

which assumes that adults bring their past experiences to bear on their learning process.
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The week-long implementation was successful in increasing the participants’ knowledge. The five assumptions of the adult

learning theory and the five basic steps of the Just-in-Time Teaching model were used as the theoretical framework in developing the

educational material and in the organization of the implementation of the project.

Patient education is recognized as a patient's right and a provider's responsibility. Some studies have suggested that patients

utilize behavior change regarding nutrition when patient education is utilized. However, the deficiency existing in such interventions

is the sustainability of such knowledge in the patients after the intervention. The essence of nutrition education is to achieve a healthy

lifestyle and this project was intended to bridge that gap in sustainability by preparing the intervention materials in the form of

PowerPoint slides which the NP will distribute to patients that visit the wound care center as take-home literature.

There were 23 patients that visited the center within the week of the intervention, and 13 patients participated in the

intervention for a response rate of 57%. This demography did not represent the actual demography of the city of Benson because of

the small sample size and higher rate of participants identifying as whites who otherwise make up of 71% of the population of Benson.

Some of the patients indicated that they have not attended nutrition counseling before this time notwithstanding that they are Medicare

recipients. The center runs a nutrition counseling program. The patients did not specify why they have not been attending nutrition

counseling, but the reason may be attributed to the enumerated social determinant of health issues discussed in the local problem. To

forestall this non-attendance of the nutrition counseling the student will provide the contact information of the NP in the educational
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intervention PowerPoint that will be distributed to patients to enable the patients contact the NP for referrals to the nutrition

counseling services.

The literature reviews in this project did not answer the question of how educational materials will help in improving the

patient's self-care in wound healing. However, this project identified the gaps between the provision of nutrition counseling and the

attendance of the patients to the nutrition counseling. The project was able to locate the gaps in patients' knowledge of the importance

of nutrition in wound healing before the educational intervention was delivered.

The major limitation presented in this quality improvement project is the small sample size. The small size sample caused lack

of noticeable diversity among the participants, though majority of the city of Benson's population are whites. Not all age groups as

specified in the demographics were represented; the reason of their absence is unknown. The small size sample limited the ability of

the study to be generalized to other population. All the needs and barriers of the individuals for a successful implementation were not

understood. There is need for further study on nutritional needs in wound healing in Benson hospital.

Future Implications and Impact of Results

The outcome of the project implementation was discussed with the primary Nurse Practitioner. The plan is to make the

educational material accessible to all patients with chronic wounds. The educational material will be used to educate patients during

their regular appointments in the clinic. Nutritional counseling will also be offered to the entire patients with chronic wounds.



51

Limitations

One-week duration of the implementation is not adequate for participants to apply the information received from the

educational material in their lives. Participants did not have time to meet face to face with a mentor to reinforce and implement the

health information received from the PowerPoint. The number of participants affected the strength of the project findings. There is

need for further study on nutritional need in wound healing. All the needs and barriers of the individuals for a successful

implementation are not understood because of the length of the study.

Conclusion

The result of this project provided important new information about the importance of education to chronic patients’

understanding of the importance of nutrition to wound healing. Overall, the findings of this project are comparable to information

obtained from existing literature about patient education and knowledge of the importance of nutrition to wound healing. The

conclusion is that chronic wound patients in the city of Benson hospitals would benefit from wound management education

specifically on the importance of nutrition to wound healing focusing on Just-in-Time model as delivery method. Further studies

would be advantageous regarding nutritional needs and chronic wounds in this clinic.
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APPENDIX A:

SYNTHESIS OF EVIDENCE

Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

Allen, B. (2013).
Effects of a
comprehensive
nutritional program
on pressure ulcer
healing, length of
hospital stay, and
charges to patients.

Quantitative
Study/Empirical
Study

Donabedian's
healthcare triad of
structure, process
and outcome.

Quasi experimental
design

(N-100) Bates Jensen
Wound
Assessment Tool
Braden Scale
(BWAT)

The study found that
there is a significant
healing outcome and
reduction in hospital
length of stay when
interdisciplinary
nutrition intervention
is included in wound
care. Why not cited in
synthesis?

Cook, D. J.,
Moradkhani, A.,
Douglas, K. S.,
Prinsen, S. K.,
Fischer, E. N., &
Schroeder, D. R.
(2014). Patient
education self-
management during
surgical recovery:
Combining mobile
(iPad) and a content
management
system.

Quantitative analysis Adult theory of
education

e-health electronic
platform Just-in-
Time education

N-149 Cloud based
information
system

"Content management
system can allow for
creation of modular
individualized, and
"Just-in-Time"
education well suited
to adult education”
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

DePalma, J. A.
(2008). Wound
healing and
nutrition: An
evidence update.

Systematic Review.
Peer Reviewed.

None An evidence update None None The paper proposes for
the individualization of
wound healing
interventions to
achieve significant
health outcomes. It re-
iterates that lack of
micronutrients and
macronutrients, and
malnutrition lead to
protein deficiency that
adversely affect wound
healing.

Dryden, S. V.,
Shoemaker, W. G.,
& Kim, J. H. (2013).
Wound management
and nutrition for
optimal wound
healing.

Meta-Analysis None None None None The process of wound
healing requires much
energy. That nutrition
supplies the energy.
The paper observes
that there is no proof
that some
macronutrients and
micronutrients aid in
wound healing, e.g.,
zinc sulfate does not
aid in healing of
arterial and venous
ulcers nor does a
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

higher dosage over the
regular dose of vitamin
C aids in wound
healing.

Green, L. M.,
Ratcliffe, D.,
Masters, K., &
Story, L. (2016).
Educational
intervention for
nutrition education
in patients attending
an outpatient wound
care clinic: A
feasibility study.

Qualitative Study,
Feasibility study

No theoretical
framework stated

Cross-sectional
survey

(N-5)
5 Nurses

No measurement
of outcomes

It is cost-effective to
use structured
educational
interventions to teach
wound care patients of
the benefits of dietary
plans in wound
healing. It recognized
the non-reimbursement
of nurses and other
healthcare providers as
barriers to adequate
usage of nutritional
interventions. Why not
discussed in the body?

Greer, N., Foman,
N. A., MacDonald,
R., Dorrian, J.,
Fitzgerald, P.,
Rutks, I., & Wilt, T.
(2013). Advanced
wound care
therapies for
nonhealing diabetic,

A systematic review No theoretical
framework

None None Review Manager,
version 5.1 (The
Nordic Cochrane
Centre,
Copenhagen,
Denmark).
Random-effects.
Relative risks
(RRs). Chi-square

A comparison of
advanced wound care
therapies in highly
controlled settings
with standard care
shows established a
better healing outcome
in diabetic and venous
ulcer adult patients.
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

venous, and arterial
ulcers: A systematic
review.

test. Articles from
Research
Associates.

The limitations of the
finding are limited by
the quality of the
evidence and the
number of studies.

Gruen, D. (2010).
Wound healing and
nutrition: Going
beyond dressings
with a balanced care
plan.

Qualitative.
Secondary Research
and Analysis

No theoretical
framework

None None None Concluded that
nutrition is a
fundamental area of
wound healing that has
been neglected. That
malnutrition prolongs
the wound and
contributes to the
incidents of pressure
ulcers in home health
patients. That nutrition
intervention plan can
significantly improve
pressure ulcer healing
outcomes.

Kent, D. J. (2010).
Effects of a Just-in-
Time educational
intervention placed
on wound dressing
packages: A
multicenter
randomized

Randomized trial Just-in-Time
educational model

Kent Dressing
Confidence
Assessment
Questionnaire

(N-173) Chi-square and
Fisher exact test

"Just-in-Time
education intervention
improved nurses’
confidence when
applying an unfamiliar
dressing and accuracy
of application when
applying the dressing
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

controlled trial to a simulated model
compared to traditional
wound care
education."

Khodaveisi, M.,
Omidi, A., Farokhi,
S., & Soltanian, A.
R. (2017). The
effect of Pender's
health promotion
model in improving
the nutritional
behavior of
overweight and
obese women.

Qualitative study Pender’s Health
Promotion Model
(HPM)

Quasi-experimental
study

108 eligible women
were selected and
randomly assigned
to two groups: one
experimental and
one control

Questionnaires,
Pender's Health
Promotion Model
construct,
independent t-
tests, ANCOVA
and Spearman's
Correlation
Coefficient
(SPSS/16)

The study established
a significant
improvement in the
nutritional behavior of
the experimental group
more than the control
group. The mean
scores before the
intervention were
41.75±3.28 and
42.36±3.69, but rose to
79.09±5.27 and
49.72±9.49 in the
experimental and
control group
respectively
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

Miller, C., Kapp, S.,
& Donohue, L.
(2014). Sustaining
behavior changes
following a venous
leg ulcer client
education program.

This is a Qualitative
study described in the
article as "a single
sample longitudinal
appraisal of health
behavior
maintenance.

There was a positive,
significant correlation
between perceived
self-efficacy and
nutritional behaviors.

The Leg Ulcer
Prevention
Program (LUPP)

A cohort study and a
pilot study. AN e-
learning study for
behavior sustenance
among venous leg
ulcer patients

(n=49) IBM SPSS
Statistics Version
19.0.0. Cochran
Q tests, Leg Ulcer
Prevention
Program (LUPP)
evaluation data

The study recorded a
proportionate increase
in behavior sustenance
in post-LUPP
education than the pre-
LUPP education
among the
participants. The study
concluded that there is
behavior change
sustainability
associated with the e-
learning.

Stechmiller, J. K.
(2010).
Understanding the
role of nutrition and
wound healing.

Review No theoretical
framework

Review and
Analysis

No sampling Interviews A patient's nutritional
state affects the wound
healing processes.
Malnutrition does not
only impair wound
healing, but it may
also cause infections
on the patient. The
supply of
micronutrients helps
wound healing;
however, there are
uncertainties in the
determination of the
role of micronutrients
and the appropriate
dosages of the
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

micronutrients are
needed for wound
treatment.

Vedhara, K., Dawe,
K., Wetherell, M.
A., V Miles, J. N.,
Cullum, N., Dayan,
C., ... Campbell, R.
(2014). Illness
beliefs predict self-
care behaviors in
patients with
diabetic foot ulcers:
A prospective study.

Quantitative
Research.
A prospective study.

None Quantitative, Meta-
analysis.
Independent and
dependent variables.

N-169 Brief Illness
Perceptions
Questionnaire
(BIPQ)

The study reports that
patients who reported
the greater
understanding of their
foot ulcer were less
likely to engage in foot
self-care because their
understanding runs
afoul of the clinical
evidence. This finding
is counter-intuitive to
the present project, but
it calls for a proper
educational process to
ensure a correct
understanding of the
rudiments of foot self-
care and the need for
nutritional therapy in
wound care. There are
studies and
conclusions that
changes in patients'
beliefs can improve
outcomes by an
adhering to
medications and
nutritional regimen.
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Author/Article Qual: Concepts or
Phenomena
Quan: Key
Variables
Hypothesis

Research Question

Theoretical
Framework

Design Sample (N) Data Collection
(Instruments/To

ols)

Findings

Wahowiak, L.
(2017). Providing
lifelong education
and support:
Updates in the 2017
national standards
for diabetes self-
management
education and
support.

No theoretical
framework

Not given Not given Not given Education
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APPENDIX B:

THE UNIVERSITY OF ARIZONA INSTITUTIONAL REVIEW BOARD (IRB) APPROVAL

LETTER
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APPENDIX C:

DISCLOSURE
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APPENDIX D:

SITE PERMISSION LETTER
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APPENDIX E:

PARTICIPANT PRETEST SURVEY

Participant Pretest Survey

This survey is planned to assess patient knowledge about chronic wounds and nutrition. Your
opinions and / or individual responses are important. This survey is anonymous. Thank you for
giving out your time in completing this survey.

Demographic Information: Circle one.
1. Gender:

1 = Female 2 = Male 3 = Other
2. Age

1 = 30 – 45 2 = 46 – 60 3 = 60 – 75
3. Ethnicity

1 = White 2 = Black 3 = Hispanic 4 = Indian 5= Other
4. Education level:

1 = Less than high school degree 2. = High school degree or equivalent (e.g., GED) 3
= Some college but no degree 4 = Associate degree 5 = Bachelor degree 6 = Graduate
degree

5. Employment:
1 = Employed2 = Retired 3 = Other

6. Length of the wound in months & years:
1 = 3 – 6 2 = 7 – 12 3 = > 1 year

7. Type of wound?
1= Diabetic wound 2= Arterial wound 3 = Venous wound

8. Have you received nutrition counseling in the past?
1 = Yes 2 = No

9. Do you have?
1 = Medicare 2 = Medicaid (known as AHCCCS)3 = Other insurance

10. How many times do you visit the wound care center in a month?
1= 0-7 days 2= 8- 14 days 3= 15-23days 4= > 24 days

Please mark your agreement in the check box following statements.
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11. Wounds that failed to heal within 3 months are considered as chronic wound.
1. = Strongly agree 2. =Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

12. Pressure relieve, Wound dressing- and Nutrition are three important things that help wound
healing.
1. = Strongly agree 2. = Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

13. Small meal portion and exercise can reduce and control blood glucose level and as a result
promote wound healing.
1. = Strongly agree 2. = Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

14. Vitamins A, B, C, and K play an important role in wound healing
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

15. Wound healing is the body's response to an injury in an attempt to restore normal structure
and function.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

16. Protein is very important part of our bloodstream that helps in wound healing.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

17. Meat, fish, egg, green vegetables, Nuts, Beans, and whole grains are very good source of
protein.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

18. Smoking tobacco and drinking alcohol effect wound healing and need to be stopped.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

19. Debridement means to remove dead tissue and it helps in wound healing.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

20. Offloading means taking pressure off the wound to allow the blood flow to the injury.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree
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APPENDIX F:

PARTICIPANT POSTTEST SURVEY

Please Mark: Rarely, Sometimes or Often to the following statements.

Participant Posttest Survey
This survey is planned to assess patient knowledge about chronic wound and nutrition. Your
opinions and / or individual responses are important. This survey is anonymous. Thank you for
giving out your time in completing this survey.

Please mark your agreement in the check box following statements:

1. Wounds that failed to heal within 3 months are considered as chronic wound.
1. = Strongly agree 2. =Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

2. Pressure relieve, Wound dressing- and Nutrition are three important things that help wound
healing.
1. = Strongly agree 2. = Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

3. Small meal portion and exercise can reduce and control blood glucose level and as a result
promote wound healing.
1. = Strongly agree 2. = Somewhat agree 3. = Neither agree nor disagree 4 .
= Somewhat disagree 5. = Strongly agree

4. Vitamins A, B, C, and K play an important role in wound healing
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

5. Wound healing is the body's response to an injury in an attempt to restore normal structure
and function.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

6. Protein is very important part of our bloodstream that helps in wound healing.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

7. Meat, fish, egg, green vegetables, Nuts, Beans, and whole grains are very good source of
protein.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree
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8. Smoking tobacco and drinking alcohol effect wound healing and need to be stopped.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

9. Debridement means to remove dead tissue and it helps in wound healing.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

10. Offloading means taking pressure off the wound to allow the blood flow to the injury.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

11. Education power point is easy to understand.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4 .
= Somewhat disagree 5. =Strongly agree

12.The education power point is clear.
1. = Strongly agree 2. =Somewhat agree 3. =Neither agree nor disagree 4
= Somewhat disagree 5 = Strongly agree

13. The education power point is helpful.
1. = Strongly agree 2=Somewhat agree 3=Neither agree nor disagree 4 =
Somewhat disagree 5 =Strongly agree

14. It was difficult to get the education power point from the doctor.
1. = Strongly agree 2=Somewhat agree 3=Neither agree nor disagree 4 =
Somewhat disagree 5 = Strongly agree

15. It was difficult to access the education power point.
1. = Strongly agree 2=Somewhat agree 3=Neither agree nor disagree 4=
Somewhat disagree 5=Strongly agree

16. Do you plan to change your lifestyle based on the information from the education?
Yes No
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APPENDIX G:

NUTRITION EDUCATION PREVENTION – EDUCATION FOR PATIENTS WITH

CHRONIC WOUNDS
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