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ABSTRACT 

Background: Chronic wounds are a significant health problem in various populations.  

Psychosocial stress is a lifestyle factor that has been shown to directly influence wound 

healing.  Current findings support roles for assessment and reduction of psychosocial 

stress in the comprehensive management of chronic wounds, however, a gap remains 

between current research and current clinical practice. 

Purpose: To develop a novel method by which to educate nurses about the effects of 

psychosocial stress on wound healing while incorporating state-of-the-art technology that 

is sensitive to the needs of individuals with various learning styles. 

Objectives:  

 To review current literature documenting the relationship between chronic 

psychosocial distress and delayed wound healing to identify essential content to 

include in educational modules for nurses. 

 To develop three educational modules for nurses in inpatient and outpatient 

settings that address the relationship between chronic psychosocial distress and 

delayed wound healing, and the effects of stress-reduction interventions in 

formats that meet the needs of different learning styles.  

 To conduct a focus group discussion with nurse-participants regarding 

educational module content and delivery methods in order to evaluate and 

improve these educational modules. 

Methods: A series of literature reviews were performed between June, 2010 and 

October, 2013, using articles identified through searches using the databases PubMed and 
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CINAHL.  Essential content regarding psychosocial stress and its impact on wound 

healing was identified, and was used in the development of educational modules, 

designed to meet the basic needs of individuals with different learning styles.  A 

purposive sample of nurses was recruited through the use of flyers, reviewed the 

educational modules online, and met for a focus group to discuss their experiences with 

these modules. 

Outcomes: A novel method was developed by which to deliver educational material to 

nurses about psychosocial stress and delayed wound healing.  Participants were 

motivated to learn, had self-awareness of their preferred learning styles, and responded 

positively to this method of education delivery; they were able to articulate the basic 

concepts presented in the modules.  These findings may be generalizable to a larger 

audience and may inform the development of future education-delivery approaches in 

this area. 
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CHAPTER 1: INTRODUCTION 

Chronic wounds continue to be an important health problem in many populations 

relevant to nursing practice.  In both classic and current literature, chronic wounds are 

described in individuals of all ages, across ethnic and socioeconomic groups and are 

related to a variety of co-morbidities (Greer et al., 2012; Cole-King & Harding, 2001).  

Chronic wounds are challenging to heal due to complex interactions between the primary 

wound etiology, co-morbid conditions, and unique lifestyle factors of the individual 

(Broughton, Janis, & Attinger, 2006).  Psychosocial stress, in particular, is a lifestyle 

factor that has been shown to directly influence wound healing, and lifestyle 

modifications can be implemented to reduce psychosocial stress and promote wound 

healing (Christian, Graham, Padgett, Glaser, & Kiecolt-Glaser, 2006).  Despite the 

increasing understanding of the role of psychosocial stress in wound healing, stress 

assessment and stress-reduction interventions are often overlooked in current nursing 

practice (Christian et al., 2006).  This Doctor of Nursing Practice (DNP) project was 

developed as an initial step toward incorporating information about psychosocial stress 

and wound healing into nursing practice through the development of educational modules 

designed for nurses. 

This chapter includes introductory information concerning the incidence and 

significance of chronic wounds, with particular emphasis given to venous leg ulcers; 

factors that contribute to the development of these chronic wounds; and the role of 

psychosocial stress in wound healing.  The significance to nursing and the role of 

advanced practice nurses in reducing healing time and preventing chronic wounds 
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through interventions that reduce psychosocial stress is also discussed.  Additionally, this 

chapter includes discussion of educational delivery methods tailored to different learning 

styles of nurses in order to improve knowledge of psychosocial stress and chronic 

wounds in order to facilitate translation of stress-reduction interventions into nursing 

practice.  This chapter concludes with the purpose and objectives of this DNP project. 

Chronic Wounds 

The criteria that distinguish chronic wounds from others are often vague, and may 

include a lack of measurable healing within a specific timeframe, or healing that is 

delayed by infection or other physiological processes (Cole-King & Harding, 2001).  

What is generally agreed upon is that chronic wounds are those in which the expected 

sequence of events necessary for healing are interrupted or compromised (Cole-King & 

Harding, 2001).  Annually, treatment of chronic wounds in the United States accounts for 

$6-$15 billion of health care expenditures (Markova & Mostow, 2012).  Of particular 

interest in this DNP project are venous lower extremity ulcers, how they are influenced 

by psychosocial stress, and the role of nurses in venous leg ulcer management to improve 

healing outcomes. 

Venous Leg Ulcers 

Venous leg ulcers are wounds that are associated with varicose veins or venous 

insufficiency (Werchek, 2010).  This phenomenon is not completely understood, and 

affects both men and women, with a slightly higher incidence among women, and 

increasing risk with age (Werchek, 2010; Abbade, Lastoria, & de Almeida Rollo, 2011).  

While the risks for venous leg ulcers are not highly modifiable, understanding the 
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significance of this problem, and factors that contribute to the development of varicose 

veins and venous leg ulcers increases the ability of nurses to promote interventions that 

may prevent chronic wound development and reduce healing rates (Cushman, Callas, 

Denenberg, Bovill, & Criquis, 2010).  Estimates of prevalence of venous leg ulcers in the 

United States are as high as 2% in the general population, but increase to 4% in 

individuals aged 65 years or older (Abbade et al., 2011).  Treatment of venous leg ulcers 

in the United States is estimated to cost anywhere from $150 million to $1 billion 

annually (Markova & Mostow, 2012). 

Psychosocial Stress and Delayed Healing 

As understanding of physiological processes has advanced over the last several 

centuries, awareness of the connection between mind, body and immune functions has 

increased (Christian et al., 2006).  This has progressed from observations of the body’s 

responses to changes in emotional states, to Hans Selye’s proposed General Adaptation 

Syndrome, to the development of the field of psychoneuroimmunology, the study of 

psychological, nervous, and immune system interactions (Forshee, Clayton, & McCance, 

2010).  The role of stress, whether physiological or psychological, is paramount in the 

interaction of these systems; it disrupts homeostasis, and must be removed or overcome 

in order for balance to be regained (Forshee et al., 2010).   

Stress, in general, refers to factors that impair the ability of the body to adapt or 

maintain homeostasis (Sherwood, 2010).  Stress is caused by different factors, for 

example, it can be mechanical or psychological, and can have positive or negative 

outcomes (Aschbacher, 2013).  Eustress is a term that refers to positive or good stress, 
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and refers to stress that motivates productivity or resilience; distress has a negative 

connotation and is associated with destructive or harmful consequences (Gibbons, 

Dempster, & Moutray, 2010).  While many pathological conditions have been linked to 

stress, this DNP project focuses on the effects of chronic psychosocial distress on wound 

healing.  Knowledge about the impact of chronic psychosocial distress on wound healing 

is particularly germane to nursing practice due to the frequent involvement of nurses in 

wound care and the need to assess for and address factors that may further complicate 

wound healing. 

Education Delivery Methods 

Classic findings have indicated that incorporating interventions into nursing 

practice that address the relationship between chronic psychosocial distress and delayed 

wound healing could improve outcomes for individuals with venous leg ulcers (Cole-

King & Harding, 2001).  In order to implement a new intervention into practice, a key 

step is to effectively disseminate the information among those by whom it will be 

applied.  This requires consideration of the current level of knowledge of the learning 

audience and delivery methods that would best meet the needs of a variety of learners 

(Hosford & Siders, 2010).  The benefit of assessing learning styles to enhance the 

reception and retention of learning material has been studied in a variety of programs, 

including nursing and medical school curricula and continuing education (Rogers, Lataur, 

& Dunn, 2010; Van der Veken, Valcke, Muijtjens, de Maeseneer, & Derese, 2008).  

When providing education for nurses, as with any other audience, learners will 

fall into a category or a variety of categories for which different information delivery 
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modalities are recommended (Dobson, 2009; Hosford & Siders, 2010).  In this DNP 

project, consideration was given to the potential for enhanced learning for nurses with 

various learning styles through the use of multiple delivery methods.  Educational 

modules for nurses were developed based on the common learning dimensions of visual, 

auditory, reading, and kinesthetic/tactile, and delivery formats included text with pictures, 

audio recording, and a combined version of the previous delivery methods with the 

addition of brief interactive questions, to address the needs of the respective learning 

styles.  Each module contained basic information concerned with the effects of chronic 

psychosocial distress on the delayed healing of venous leg ulcers, tailored for nurses in 

both inpatient and outpatient settings. 

Significance to Nursing 

The field of wound care has seen many changes in the last several years.  

Sophisticated dressings have been developed to combat surface pathogens, negative 

pressure dressings are used to manage drainage and promote the formation of granulation 

tissue, and serial debridement and hyperbaric oxygen therapy now play regular roles in 

the healing of chronic wounds (Greer et al., 2012; Broughton et al., 2006).  Wound 

management is garnering attention due to changes in health policy, concerns related to 

cost containment, the increasing incidence of diabetes and obesity, and the aging 

American population (Markova & Mostow, 2012).  Chronic wounds are associated with 

high costs related to increased hospitalization, and higher rates of amputation; increased 

mortality and decreased quality of life are also of concern (Markova & Mostow, 2012). 
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It is apparent that the role of chronic psychosocial distress is influential in a 

variety of disease processes (Christian et al., 2006; Forshee et al., 2010).  There is interest 

in this topic, both within the discipline of nursing, and throughout other allied health 

disciplines (Cole-King & Harding, 2001).  This broad awareness points to the 

significance of further investigation into stress-reduction interventions, in nursing, in 

order to improve health outcomes.  Currently, a knowledge gap remains between the 

evidence of the effects of chronic psychosocial distress and the development of methods 

by which to assess this factor and interventions that can be employed to reduce its effects.  

Doctoral-prepared nurses, specifically DNPs, are prepared to connect the evidence 

concerning the effects of chronic psychosocial distress on delayed wound healing to the 

clinical or practice setting (Danzey et al., 2011).  These advanced practice nurses, in a 

variety of settings, function as patient advocates, disseminators of knowledge, and 

messengers of change (AACN, 2004).  They are capable of promoting care that is 

efficient, effective, and considers the reciprocal influences of mind, body and 

environment on the health of the individual. 

The purpose of this DNP project was to develop a novel method by which to 

educate nurses about the effects of psychosocial stress on wound healing while 

incorporating state-of-the-art technology that is sensitive to the needs of individuals with 

various learning styles.  The objectives were: 

 Objective 1: To review current literature documenting the relationship between 

chronic psychosocial distress and delayed wound healing to identify essential 

content to include in educational modules for nurses. 
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 Objective 2: To develop three educational modules for nurses in inpatient and 

outpatient settings that address the relationship between chronic psychosocial 

distress and delayed wound healing, and the effects of stress-reduction 

interventions in formats that meet the needs of different learning styles. 

 Objective 3: To conduct a focus group discussion with nurse-participants 

regarding educational module content and delivery methods in order to evaluate 

and improve these educational modules. 
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CHAPTER 2: LITERATURE REVIEW 

In this chapter, summaries are presented on literature relevant to this DNP 

project.  First, the extant literature, ranging from classic to current, was reviewed to 

establish the need for a DNP project on delayed wound healing and chronic psychosocial 

distress, as these may contribute to venous ulcers developing into chronic wounds.  

Current literature was reviewed and synthesized to provide background information 

pertaining to chronic wounds, with a focus on venous leg ulcers, wound healing, and the 

significance of these phenomena to nursing practice.  The physiological effects of chronic 

psychosocial distress and how it affects wound healing are also presented.  Secondly, 

since evidence was uncovered supporting the use of stress reduction as a nursing 

intervention to enhance wound healing the literature was also reviewed on learning styles 

and educational delivery methods.  This was done to decide on how to best deliver 

information on chronic psychosocial distress and delayed wound healing to 

nurses.  Thirdly, information on focus groups is also presented.  Focus groups are 

discussed as a method to evaluate different delivery methods to present information on 

emotional stress and delayed healing prior to delivering this information to 

nurses.  Finally, a conceptual framework to guide this DNP project is presented. 

Chronic Wounds 

Wounds can be challenging to heal for a variety of reasons.  Wounds that do not 

heal within a specific timeframe, due to the disruption of one or more events in a 

complex sequence required for healing, are often labeled as chronic, or are described as 

ulcers (Cole-King & Harding, 2001).  Disease processes that contribute to the 
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development of chronic wounds include vascular disease, immunologic problems and 

circulatory disorders (Forshee et al., 2010).  It is important for nurses and other health 

care professionals to identify factors, such as co-morbid conditions or lifestyle practices, 

that may be inhibiting the healing process and to apply treatments or interventions in 

order to restore healing processes.   

The lower extremities are a common location for chronic wounds, whether these 

are associated with diabetes, vascular disease, or pressure injury (Greaves, Iqbal, 

Baguneid, & Bayat, 2013).  In both the United States and the United Kingdom, the rate of 

active leg ulceration in the general population is estimated at 1-2 per 1000, with venous 

disease accounting for the majority of lower extremity ulcers (Markova & Mostow, 2012; 

Greaves et al., 2013). 

Venous leg ulcers.  Of particular interest in this DNP project are venous leg 

ulcers, wounds associated with venous insufficiency and varicose veins.  Factors that 

have been identified as contributing to the development of varicose veins and subsequent 

venous leg ulcers are pregnancy, occupations that require long periods of standing, 

obesity, deep vein thrombosis, and genetic factors (Cushman et al., 2010; Werchek, 

2010).  The development of varicose veins themselves is associated with a variety of 

factors that increase intravenous pressure (Jones & Carek, 2008).  For example, 

weakened valves within veins, or increased intra-abdominal pressure result in strain 

against the venous walls and cause elongation, twisting and outpouching of the 

vasculature (Jones & Carek, 2008). 
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More recently, the role of endothelial dysfunction, in the absence of valvular 

incompetence, has been noted in the development of varicose veins (Carrasco, Ranero, 

Hong, & Vidrio, 2009).  Hypoxia of the venous endothelium occurs due to the stasis or 

backpooling of blood with increased venous pressure (Carrasco et al., 2009).  Tissue 

changes induced by this lack of oxygen contribute to tissue death and erosion of the 

overlying skin, resulting in venous leg ulcers (Werchek, 2010).  Impaired fluid and 

nutrient exchange, due to the leaching of plasma and fibrinogen from the vasculature into 

surrounding tissue, cause the skin to become discolored and the vasculature hardened, 

trapping white blood cells and resulting in a build-up of free radicals and chronic 

inflammation (Werchek, 2010). 

Treatments for venous leg ulcers range from simple to complex.  Depending on 

the underlying structures involved, surgery or pharmacological treatments may be 

implemented to correct the underlying processes contributing to venous insufficiency 

(Raffeto & Marston, 2010).  Compression therapy is another mainstay in the treatment of 

venous leg ulcers, and is often used in conjunction with serial debridement; nutrition, 

infection control, and exudate management are also essential to ensure that the wound 

environment can support healing (Raffetto & Marston, 2010).  Adjunctive therapies are 

used in wounds that fail to progress with standard therapy and may include the use of 

split-thickness skin grafts, or products such as those derived from neonatal foreskin and 

porcine intestinal submucosa (Labropoulos, Wang, Lanier, & Khan, 2011; Raffetto, & 

Marston, 2010).  While the physiological factors mentioned here are important to 

address, and the prudent use of advanced or adjunctive therapies can support healing, 
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venous leg ulcers are often chronic and recurrence rates range from 30-70% (Labropoulos 

et al., 2011; Finlayson, Edwards, & Courtney, 2011).  There is also a growing wealth of 

evidence that demands that nurses and other health care professionals consider the role of 

stress in wound healing. 

Wound Healing 

 The ideal outcome of wound healing is a return of injured skin to its pre-injury 

integrity (Rote & Huether, 2010).  However, just as wounds may occur through various 

injurious processes, wound healing is also a complex sequence of events, including 

regeneration of tissue and resulting in resolution or repair (Greaves et al, 2013; Rote & 

Huether, 2010).  The following paragraphs describe the sequence of overlapping steps 

required for wound healing, which include hemostasis, acute inflammation, proliferation, 

and maturation. 

Hemostasis and acute inflammation.  The period immediately following tissue 

injury is characterized by cessation of bleeding and initial inflammatory responses that 

must occur before tissue repair and growth can take place.  Following the initial 

wounding event, exposed collagen activates the clotting and inflammatory pathways that 

characterize this phase (Broughton et al., 2006).  Angiogenesis factor and fibroblast-

activating factor, released by local macrophages, attract epithelial and endothelial cells 

and fibroblasts to the area of injury (Rote & Huether, 2010).  Clot formation occurs 

during this phase and the wound edges are sealed by platelets and fibrin to protect the 

wound from bacterial invasion (Rote & Huether, 2010).  A matrix is formed, through 
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fibrin deposition, upon which new tissues may be deposited in subsequent healing steps 

(Greaves et al., 2013). 

The acute inflammatory response is initiated through the release of cytokines and 

growth factors by the clot-forming components: collagen, platelets, thrombin, and 

fibrinectin (Cole-King & Harding, 2001).  In response to these chemical messengers, 

neutrophils migrate to the damaged tissue, removing debris and secreting chemokines, 

which promote vasodilation and attract monocytes and macrophages that will play 

essential roles in the further phases of healing (Greaves et al., 2013).  In normal healing, 

the inflammatory phase lasts for 4-6 days following the initial injury, and prepares the 

wound for the subsequent proliferative phase through the prevention of infection and 

establishment of basic structures upon which new tissue can grow (Broughton et al., 

2006). 

Proliferation.  Approximately 3-4 days following injury, the proliferative phase 

begins; this phase lasts for up to two weeks and is largely characterized by generation of 

new tissue (Broughton et al., 2006).  During proliferation, fibroblasts lay down a collagen 

matrix, endothelial cells promote angiogenesis and granulation tissue forms (Greaves et 

al., 2013).  Fibrin clots are dissolved and cleared by macrophages and capillary budding, 

lymph vessel formation and epithelialization occur concurrently (Rote & Huether, 2010).  

Epithelialization is the establishment of keratinocytes over established granulation tissue, 

along a collagen matrix laid down by fibroblasts (Greaves et al., 2013).  Establishment of 

an epithelial layer over the entire wound, as the new tissue reorganizes and the wound 
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margins contract, signals wound closure; however, the healing process is not yet 

complete (Greaves et al., 2013). 

Maturation.  The final phase of wound healing is maturation, which overlaps the 

preceding proliferative phase, beginning around one week after the initial injury, and 

continuing for up to a year (Greaves et al., 2013).  Wound contraction, tissue regeneration 

and collagen matrix assembly continue long after wound closure; cellular differentiation, 

scar formation and remodeling continue until maximal tissue strength has been achieved 

(Rote & Huether, 2010).  Although the wound tissue will never return to its pre-injury 

strength, collagen reorganization, over time, will increase the tensile strength of the 

healed tissue (Cole-King & Harding, 2001). 

Dysfunctional healing and psychosocial stress.  Alterations to normal 

physiological processes at any point in the healing process may delay or inhibit wound 

closure, contributing to the development of chronic wounds or ulcers (Pukstad et al., 

2010).  An example of such an alteration is a prolonged inflammatory response that 

occurs when an organism is exposed to stress (Cole-King & Harding, 2001).  

Psychosocial stress refers to life events or situations that influence emotional responses, 

at a level that exceeds an individual’s ability to cope or adapt (Kemeny & Schedlowski, 

2007; Forshee et al., 2010).  Stress responses are mediated by the neuroendocrine system 

and the sympathetic nervous system, through the hypothalamic-pituitary-adrenal (HPA) 

axis (Kemeny & Schedlowski, 2007).  Catecholamines and glucocorticoids released in 

response to psychosocial stress, in the short term, prepare the body to respond to factors 

that threaten homeostasis (Hansel, Hong, Camara, & von Kanel, 2010).  However, in 
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prolonged psychosocial stress, these endogenous substances can suppress protective 

processes, increase susceptibility to bacterial infection, impair tissue oxygenation and 

disrupt the synthesis of peptides essential for wound healing (Gouin & Kiecolt-Glaser, 

2011).   

While the deleterious effects of chronic psychosocial distress have been 

established, much remains unknown about the exact mechanisms by which the effects of 

chronic psychosocial distress are mediated and how these effects can be prevented or 

offset (Kemeny & Schedlowski, 2007).  In addition to the effects of neuroendocrine 

modulators, such as cortisol and epinephrine, inflammation and the role of the immune 

system are biological mechanisms which are under investigative scrutiny to determine 

their role in the stress response and multiple disease processes (Pace, 2013).  In the 

coming years, more information is expected to be uncovered regarding how pre-existing 

inflammation, due to chronic psychosocial distress, and emotional or psychiatric mental 

illness may predispose individuals to have an exaggerated and detrimental immune 

inflammatory response in the face of acute illness or injury (Pace, 2013).  Such 

information could provide valuable insight into the relationship between chronic 

psychosocial distress and wound healing.  In the meantime, increased awareness of the 

delayed healing that results from chronic psychosocial distress has led to interest in the 

application of stress-reducing interventions in individuals with chronic wounds.  

Moving Knowledge into Nursing Practice 

Closing the gap between knowledge and clinical practice related to chronic 

psychosocial distress and delayed wound healing requires identification of pathways by 
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which to move new information to the bedside.  In the field of nursing, this involves 

providing education to nurses in the clinical setting.  One method by which this can be 

accomplished is the use of learning modules.  

Learning styles.  The definition of learning includes the act of acquiring 

knowledge or skill through instruction or study, or modifying behaviors through 

experience or conditioning (Merriam-Webster, 2012).  Health care professionals, 

including nurses, are lifetime learners, and must be able to acquire information in order to 

provide care that is safe and based on current scientific evidence.  Current literature 

reveals that learning experiences may be enhanced, and motivation to learn may be 

increased, through the provision of educational material in various formats, and allowing 

learners to self-select educational delivery formats (Hosford & Siders, 2010; Dobson, 

2009).   

In order to effectively deliver information to a group of learners, it is important to 

be aware of different modalities in which information can be presented, as well as the 

different styles in which individuals learn (Dobson, 2009; Rogers et al., 2010).  For 

example, current technology allows for presentation of information in pre-recorded audio, 

video, text, and interactive computer and multimedia formats in addition to basic written, 

spoken, and visual techniques (Van der Veken et al., 2008).  While the categorization of 

learning styles varies with the use of different learning assessment tools, basic learning 

styles are frequently described as single, with designations of visual, tactile/kinesthetic, 

auditory, and reading; or combined, with  sensing/intuitive, visual/verbal, 

active/reflective, and sequential/global designations (Dobson, 2009; Hosford & Siders, 
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2010).  While there are a variety of methods by which learning styles can be assessed, 

there is not yet sufficient empirical evidence to support the use of any one method over 

another (Hosford, & Siders, 2010).   

In basic scenarios, visual learners tend to prefer pictorial depictions or diagrams 

of information, auditory learners benefit from hearing spoken word or repetition of 

phrases, readers gravitate toward printed text, and tactile learners glean information from 

experiences, practical representations and interactive approaches (Alkhasawneh, 

Mrayyan, Docherty, Alashram, & Yousef, 2008).  Some individuals may demonstrate 

greater motivation for learning material presented in one modality over another; however, 

many individuals learn information through a variety of formats and greater motivation 

for learning may be demonstrated when learners are permitted to choose an information 

delivery modality (Van der Veken et al., 2008; Alkhasawneh et al., 2008; Hosford & 

Siders, 2010).  Provision of information on chronic psychosocial distress and how it 

impacts wound healing, and the benefits of stress-reducing interventions through learner-

sensitive material may increase awareness and knowledge among nurses and facilitate the 

healing of chronic wounds.  While there continues to be a lack of evidence supporting 

one learning style assessment tool over any other, what is apparent is the benefit of 

providing content in a variety of formats and allowing learners to select from a variety of 

delivery styles.   

An important consideration, when developing educational material for a specific 

audience, is the level at which learning is anticipated to occur, or the expected outcome 

of learning new material.  Bloom’s Taxonomy of Learning, developed in the 1950s, 
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categorizes learning or thinking into a hierarchy: knowledge, comprehension, application, 

analysis, synthesis, and evaluation (Crowe, Dirks, & Wenderoth, 2008).  Educators have 

subsequently used this categorization of teaching and assessment methods to develop 

curricula and evaluation tools to promote learning at different levels (Crowe et al., 2008).  

For example, expected outcomes at the lower levels (knowledge, comprehension, 

application) of learning range from simple recall to describing processes to constructing 

meaning, while at the higher levels (analysis, synthesis, evaluation), learners are expected 

to understand relationships, critique and make judgments about specific information 

(Phillips, Smith, & Straus, 2013). 

Matching teaching styles to expected outcomes is essential for successful 

education.  If material is presented at a low level in the hierarchy of learning, but learners 

are tested or expected to perform at a higher level, failure is likely to ensue (Crowe et al., 

2008).  In this DNP project, the learners, or nurse-participants, are expected to have basic 

knowledge of human pathophysiology and common disease processes.  The educational 

modules were designed to (a) add to the nurse-participant’s understanding of the 

relationship between chronic psychosocial distress and wound healing and the effect of 

stress-reduction interventions on this relationship and (b) enhance their ability to apply 

this knowledge in the clinical setting; this is learning at the third level of Bloom’s 

taxonomy: application (Crowe et al., 2008; Phillips et al., 2013). 

Evaluation Methods 

An important step in the development of any innovation is to determine whether it 

is effective; does the design meet the objectives of the investigator and the needs of the 
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target population?  Evaluation is a process by which to determine the meaning and 

significance and to examine the strengths and weaknesses of new methods as well as an 

opportunity to make recommendations for future endeavors (Burns & Grove, 2009).  

Evaluation is a key step in determining the quality and strength of research and in 

assessing the efficacy, utility, and implementation of new interventions or programs 

(Rossi, Lipsey, & Freeman, 2004). 

Focus group research.  Focus groups are a method used in qualitative research, 

and this approach is frequently used due to its capacity to inform future quantitative 

research (Rossi et al., 2004).  Qualitative research, in general, is performed to explore the 

experiences of individuals or groups with a specific phenomenon (Burns & Grove, 2009).  

The results of qualitative research are subjective and not typically measurable, but may 

provide insights that guide the design of more structured research studies (Rossi et al., 

2004).  Information about sample selection, size, recruitment methods, the setting in 

which focus groups are conducted and other considerations are presented here along with 

a review of data collection and analysis procedures.  Each of these components will be 

described under their respective headings below. 

Methodology.  Historically, focus groups have been used for more than 80 years, 

and are accepted as a legitimate methodology in qualitative research (Redmond & Curtis, 

2009).  This research is described as humanistic, a perspective that values and cultivates 

the unique abilities of humans (Redmond & Curtis, 2009; Audi, 1999).  The emphasis is 

on meaning and individual’s experiences that contribute to themes.  Focus groups are 

used professionally in the development of interventions in which consumer input is 
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essential to ensure that interventions or innovations meet the needs of the consumer 

(Halcomb, Gholizadeh, DiGiacomo, Phillips, & Davidson, 2007).  Themes identified may 

be used to generate hypotheses, assisting in data interpretation such as that obtained in 

quantitative research, and evaluating impressions of new innovations (Redmond & 

Curtis, 2009). 

Risks and benefits.  While focus groups are, ideally, comprised of a sample 

representative of the target population, they are not selected by probability sampling, and 

the setting in which focus group discussion generally takes place is contrived, rather than 

natural.  These characteristics of focus groups limit the generalizability and 

representativeness of findings in the target population (Burns & Grove, 2009).  Validity 

can, however, be enhanced by increasing the size and number of focus groups (Burns & 

Grove, 2009).  One of the perceived benefits of focus groups is that the interactive 

discussion among participants clarifies views on common themes (Burns & Grove, 

2009).  Another benefit is the sense of security that group members may feel, 

contributing to their ability to speak candidly about the topic at hand without the direct 

observation or influence of the researcher (Burns & Grove, 2009). 

Sample.  Participant selection for focus groups is typically based on the purpose 

of the research at hand (Redmond & Curtis, 2009).  For example, participants may be 

selected from a group of individuals whose opinions or beliefs are desired to inform 

future study, such as a group of nurses who work with a specific patient population 

(Halcomb et al., 2007).  Procedures used in quantitative studies are generally 

inappropriate in focus group research due to the differing goals (Redmond & Curtis, 
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2009).  Purposive sample selection is based on specific characteristics, which may 

include biographical factors, education, and situation or experience with a specific topic 

or phenomenon (Redmond & Curtis, 2009). 

Sample size and number of groups.  Focus group size is based on the need to have 

a large enough group to generate discussion, but limited enough to allow participation 

from all members within a limited amount of time.  Ideally, multiple focus groups would 

be conducted; some researchers continue focus groups until data saturation is achieved 

(Halcomb et al., 2007).  Recommendations for adequate focus group size vary from 4-12, 

6-8, 6-10, 10-12 participants (Halcomb et al., 2007; Redmond & Curtis, 2009; Shaha, 

Wenzel, & Hill, 2011).  Smaller sizes may be appropriate in situations where meaningful 

discussion and interaction among participants is anticipated; regardless of size, it is 

recommended to recruit 20% more participants than the required minimum number to 

accommodate for participant withdrawal (Redmond & Curtis, 2009). 

Recruitment.  Selection of members requires consideration of a variety of 

participant attributes, beyond a shared experience.  Burns and Grove (2009) list 

recruitment as the most common source of failure among focus groups.  Researchers 

must consider group dynamics: members from diverse socioeconomic backgrounds may 

not be comfortable engaging in open discussion with one another (Redmond & Curtis, 

2009).  However, “homogeneity in attitudes” is not conducive to extensive exploration of 

themes; different groups for management personnel may enhance open discussion when 

participants are selected from different hierarchical levels within a discipline (Redmond 

& Curtis, 2009; Shaha et al., 2011).  When conducted among groups of nurses, focus 
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group recruitment strategies may include personal introduction of the researcher at unit 

meetings (Shaha et al., 2011).  Attendance is enhanced when administrative support is 

shown, the voluntary nature of participation is highlighted, and work schedules are 

considered (Shaha et al., 2011). 

Setting.  The environment in which the group discussion takes place must be big 

enough to comfortably accommodate participants, moderators, facilitators and, if used, 

video and auditory recording equipment (Shaha et al., 2011).  Appropriate lighting, 

acoustics, seating arrangements and the provision of refreshments must be based on the 

needs and culture of the group members (Halcomb et al., 2007).  Privacy, neutrality and 

convenience also contribute to participation (Halcomb et al., 2007).  

Focus groups are generally conducted in the absence of the researcher in order to 

allow for natural flow of discussion.  A moderator, an individual who initiates discussion 

and ensures voluntary participation and confidentiality of participants, is the key to a 

successful focus group (Redmond & Curtis, 2009; Shaha et al., 2011).  This individual is 

generally unknown to the group participants, but must be familiar with the background, 

roles, or discipline of the participants in order to gain their acceptance and trust (Shaha et 

al., 2011).  These characteristics reduce the potential for conflict of interest or coercion 

and enhance openness of discussion (Halcomb et al., 2007).  

Data collection and analysis. The data gathered through focus group research are 

the discussion and interaction of the focus group itself.  Typically, discussion is prompted 

through a series of pre-formulated questions, initiated by the moderator (Redmond & 

Curtis, 2009).  A list of questions, ranging from general to specific, is used to guide 
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discussion amongst focus group participants, as needed, with the moderator using 

techniques such as reflective listening, clarifying, paraphrasing, or summarizing to elicit 

participation from all group members (Redmond & Curtis, 2009).   

Multiple methods are recommended for data collection in focus groups.  One 

method is the use of field notes and transcription in which facilitators record responses to 

questions, note speaker changes, and may include sketches or notes to help capture the 

characteristics of group discussion (Shaha et al., 2011).  Another method commonly used 

is audio-recording of the discussion.  Recording the interactive dialogue allows 

researchers to capture tonal changes, and exact diction (Burns & Grove, 2009).  A 

limitation that must be considered when using one or both of these methods is the 

inability to identify which participant is contributing to the discussion at any given time 

(Burns & Grove, 2009).  For this reason, the use of video and audio recording, in 

conjunction with field notes, is preferred for an expanded ability to capture both verbal 

and non-verbal interactions (Shaha et al., 2011; Burns & Grove, 2009).  Discussion is 

typically self-limited, with the moderator interjecting pre-formulated questions, as 

needed, until saturation has been achieved and all participants have had opportunity to 

discuss the main topic (Redmond & Curtis, 2009).  Saturation refers to the state in which 

additional data is not generated through repeated sampling; in a focus group, saturation 

refers to redundancy of topics or themes with continued discussion (Burns & Grove, 

2009). 

Data analysis may be streamlined through the use of adjunctive data collection 

tools during the focus group.  The purpose of focus group research is to identify themes 
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or experiences which are common to the individuals in the group with a specific 

phenomenon (Shaha et al., 2011).  Initially, a grid may be used in which responses or 

reactions to specific questions may be notated during the discussion.  For example, grids 

may be developed with columns designated to pre-formulated questions, and rows 

designated to specific groups; in other scenarios, rows are designated to themes already 

identified from the data, and columns contain specific examples from the discussion 

(Halcomb et al., 2007). 

Conceptual Model and Basis for Project 

The review and synthesis of the extant literature indicates that chronic wounds, 

and specifically venous leg ulcers, are a significant problem for both patients and health 

care professionals (Markova & Mostow, 2012).  The prolonged inflammatory processes 

resulting from chronic psychosocial distress contribute to dysfunctional wound healing 

(Gouin & Kiecolt-Glaser, 2011).  While current evidence supports the use of 

interventions to reduce stress in clinical practice, there is a surprising paucity of literature 

concerned with the implementation of such interventions (Cole-King & Harding, 2001; 

Gouin & Kiecolt-Glaser, 2011).  The conceptual model on which this DNP project was 

based, illustrates how the use of novel educational modules for nurses can merge 

knowledge about the effects of chronic psychosocial distress on wound healing with 

information about the benefits of stress reduction in order to close this knowledge gap 

and is presented in Figure 1. 
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FIGURE 1. Conceptual Model and Basis for Project: demonstration of how the 

development of effective education delivery methods contributes to closing the gap 

between the knowledge about the effects of psychosocial stress on wound healing and the 

implementation of stress-reduction interventions in clinical practice. 
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Chronic wounds, in general, and venous leg ulcers, in particular, are a significant 

health care problem.  Wound healing occurs through a series of complex physiological 

processes, and can be negatively impacted by chronic psychosocial distress.  Increasing 

awareness of this relationship is of particular importance in nursing practice due to the 

frequent involvement of nurses in wound care.  This DNP project was developed to 

provide this information to nurses.  In Chapter 3, the methods are presented by which the 

proposed objectives were carried out in order to educate nurses about the influence of 

chronic psychosocial distress in the delayed healing of venous leg ulcers. 

 

 

 

 

 

 

 

 

 

 

  



38 
 

CHAPTER 3: METHODS 

The purpose of this DNP project was to develop a novel method by which to 

educate nurses about the effects of psychosocial stress on wound healing while 

incorporating state-of-the-art technology that is sensitive to the needs of individuals with 

various learning styles.  In this chapter, the DNP project objectives are reviewed and the 

methodology by which they were accomplished is presented.  This chapter also describes 

the materials, resources, and population involved in the accomplishment of these 

objectives. 

Methodology: Objective 1 

Objective 1 was to review current literature documenting the relationship between 

chronic psychosocial distress and delayed wound healing to identify essential content to 

include in educational modules for nurses.  A priori to this study, the essential content 

included: (a) a definition of chronic psychosocial distress, (b) the basic physiological 

effects of psychosocial stress and its impact on wound healing, and (c) how stress-

reduction interventions affect wound healing. 

 To identify essential content, a series of literature reviews were performed 

between June, 2010 and October, 2013.  The databases PubMed, and CINAHL were 

searched for articles.  Key terms used in these searches included: psychosocial stress and 

delayed wound healing, with multiple combinations of these terms; stress biomarkers, 

venous leg ulcer, and chronic wounds were additionally used as key terms for literature 

searches.  Articles for extracting essential content were limited to those published within 

the last five years, and were selected based on quality and strength of evidence.   
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In order to identify essential content, appraisal of evidence strength and quality 

was based on the criteria presented in Johns Hopkins Nursing Evidence-Based Practice 

Model and Guidelines (Newhouse, Dearholt, Poe, Pugh, & White, 2007).  Criteria for 

inclusion of research articles were a level of strength from I-III, where level I research 

comprises experimental studies and meta-analyses of randomized controlled trials, level 

II research comprises quasi-experimental studies, and level III research comprises non-

experimental studies, qualitative studies and meta-synthesis research (Newhouse et al., 

2007).  The level of strength of evidence was not a criterion for exclusion in this review 

due to the potential value of evidence derived from qualitative research to inform future 

quantitative evaluation. 

The quality of scientific evidence was another criterion considered for inclusion 

of research articles in this review.  The quality of the evidence was ranked according to 

criteria provided by Newhouse et al. (2007), and was categorized as high, good, or low.  

Newhouse et al. defined high quality (level A) evidence as having consistent results, 

adequate controls, and sufficient sample size, as well as consideration of current 

literature, demonstration of scientific evidence and definitive conclusions (2007).  

Criteria for good (level B) evidence included reasonably consistent results, with sufficient 

sample size  and controls, and having definitive  conclusions; level B evidence was also 

defined as including reviews of relevant literature and demonstrating consistent 

recommendations (Newhouse et al., 2007).  Low-quality evidence was described by 

Newhouse et al. as generally inconsistent, flawed, and insufficient from which to draw 
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conclusions (2007).  Only research articles with an evidence ranking of A or B were 

included in this review while a ranking of C was criteria for exclusion. 

Non-research articles were also used in this review and were similarly selected 

based upon strength and quality of evidence.  Levels of evidence for non-research articles 

were broken into five categories, with levels I-IV comprising systematic reviews of 

varying levels and level IV also comprising clinical practice guidelines; level V evidence 

included organizational analyses and expert opinion, case studies, or literature reviews 

(Newhouse et al., 2007).  Criteria for inclusion of non-research evidence in this review 

included levels I-IV; level V evidence, which was considered weak, was not included in 

this review. 

Quality rankings of non-research evidence have the same designations as research 

evidence: high, good, and low quality evidence are denoted by the letters A, B, and C, 

respectively (Newhouse et al., 2007).  Non-research evidence was ranked as high-quality 

if there was clear evidence of expertise in expert opinion articles; in summative reviews, 

search strategies needed to be reproducible, with definitive conclusions based upon a 

strategic approach to reviewing sufficient numbers of well-designed studies (Newhouse 

et al., 2007).  Expert opinion evidence was ranked as good quality if there was a credible 

appearance of expertise; summative reviews at this quality level needed to meet 

reasonable criteria for thoroughness of review of and result consistency (Newhouse et al., 

2007).  Finally, low or flawed ranking of expert opinion was assigned to evidence in 

which expertise was not readily apparent; summative reviews that lacked evidence or in 

which findings were ill-defined or inconsistent and search strategies were limited, were 
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also considered low-quality (Newhouse et al., 2007).  Non-research evidence determined 

to be of A or B quality was considered for inclusion in this review, while a ranking of C 

was criterion for exclusion. 

Following the literature reviews with ranking of the evidence, essential content 

was identified by reviewing the summarized information.  This information was grouped 

into the areas for which information was initially sought.  For example, literature that 

focused on physiological effects of stress on wound healing, was summarized, and 

grouped together.  These findings were then used to develop a more basic narrative that 

could be presented for educational purposes.  The essential content included a definition 

of chronic psychosocial distress, the basic physiological effects of stress and its impact on 

wound healing, and the benefits of stress reduction interventions on wound healing.  The 

essential content identified from the literature reviews performed for Objective 1 of this 

DNP project served as the foundation for the educational module development in 

Objective 2. 

Methodology: Objective 2 

Objective 2 of this DNP project was to develop three educational modules for 

nurses in inpatient and outpatient settings that address the relationship between chronic 

psychosocial distress and delayed wound healing and the effects of stress-reduction 

interventions in formats that meet the needs of different learning styles.  The essential 

educational content of these modules was developed based on the results of the literature 

review carried out to meet Objective 1 of this DNP project. 
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As discussed in Chapter 2, there are a variety of ways in which information can be 

presented in order to meet the unique learning styles of a variety of individuals.  The 

following learning styles were selected for this DNP project: visual, auditory, read/write, 

and tactile/kinesthetic.  Educational modules were developed to meet the basic needs of 

each of these learning styles and presented in an online forum.  The educational modules 

designed were (a) a text and illustration format for visual and read/write learners, (b) an 

audio recording for auditory learners, and (c) an interactive module with a combination of 

visual and audio presentations and brief content-review questions for tactile kinesthetic 

learners; all three formats were provided online at stressandwoundhealing.com.  Users 

were able to access the site with the following password: Stress & Healing. 

The information presented in each of these modules was identical, apart from 

delivery format.  Module content included a definition of chronic psychosocial distress, 

an overview of the basic physiological effects of stress and how they impact wound 

healing, and the benefits of stress-reduction interventions on wound healing.  The 

modules were designed to be reviewed by nurses to use in learning sessions of 10 

minutes or less. 

Methodology: Objective 3 

Objective 3 was to conduct a focus group with nurse-participants regarding 

educational module content and the delivery methods used in this DNP project in order to 

evaluate and improve these educational modules.  The literature review performed in 

Chapter 2 of this DNP project demonstrated a gap between research and current clinical 

practice related to chronic psychosocial distress and wound healing.  The educational 
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modules developed to meet Objective 2 of this DNP project provided a novel method by 

which information about chronic psychosocial distress and delayed wound healing can be 

presented to meet the needs of nurses with different learning styles.  The goal of 

Objective 3 was to obtain feedback from nurses via focus group discussion regarding (a) 

module content on chronic psychosocial distress and delayed wound healing, and (b) 

module formats used to present this information. 

To accomplish Objective 3, a purposive sample of nurses was recruited through 

the use of flyers (Appendix A) posted, with written permission, at local hospitals, 

including Tucson Medical Center, facilities belonging to Carondelet Health Network, and 

through the local Wound, Ostomy, and Continence Nursing (WOCN) chapter.  Flyers 

included information for potential participants to contact the principal investigator 

(hereafter referred to as the author), at which point they were screened for inclusion 

criteria and briefed on the study purpose and methods.  A mixed sample of nurse-

participants, with and without wound care experience, but with equivalent educational 

preparation in nursing was desired for this focus group; according to guidelines for focus 

groups, the recruitment goal was for six to eight nurses (Ruff, Alexander, & McKie, 

2005; Redmond & Curtis, 2009).  It is this author’s personal experience, having spent 

five years as a Registered Nurse (RN) in the outpatient wound care setting, that many 

wound centers require nurses to hold at least a baccalaureate degree in nursing (BSN), 

and the following inclusion criteria were developed in order to maintain homogeneity of 

educational background.  Participants were required to hold a current license as an RN, 

and to have attained at least a BSN.  Participants were also required to be fluent in 
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English, and have personal access to a computer or other electronic device with a high-

speed internet connection.   

Following screening and briefing, participants were directed to the website, 

stressandwoundhealing.com, where they were able to review and sign written consent 

forms electronically and then select and review an educational module online.  The 

modules were designed to take no more than 10 minutes to review, and participants 

completed this prior to attending the focus group.  In order to establish neutrality and 

provide a central location for nurses from multiple institutions, the focus group was held 

at a non-hospital location: Raynbo Court Reporting, LTD at 3625 W. Gailey Drive, 

Tucson, AZ, 85741 (Ruff et al., 2005).   

Upon arrival at the focus group discussion, participants were directed to the focus 

group discussion area, and introduced to the moderator, facilitator, transcriptionist, and 

videographer, and were briefed regarding the activities that would take place (Ruff et al., 

2005).  Briefing included discussion of the purpose of this study, confidentiality, 

recording and note-taking processes and the rationale for using these methods; 

opportunity was provided for participants to ask questions (Cote-Arsenault & Morrison-

Beedy, 2005; Ruff et al., 2005).  Nurse-participants were assigned numbers upon arrival, 

in order to aid transcription and future analysis; they were given a short demographic 

questionnaire that took 5 minutes to complete (Appendix B).   

This author served as moderator and was present to initiate and guide discussion 

and present pre-formulated questions, as needed, for this focus group.  The moderator’s 

training with focus groups included completion of the course, “Methods in Scholarly 



45 
 

Inquiry,” at the University of Arizona, College of Nursing, and review of techniques 

described in “The Practice of Nursing Research,” as well as review of the extant 

scholarly literature on qualitative research and focus group methodology (Koithan & 

Velasquez, 2010; Burns & Grove, 2009).  A question approach was used to initiate and 

guide discussion; a list of discussion questions were used as prompts to encourage 

participants’ detailed descriptions and discussion of their experiences with the 

educational modules; the list of questions used is presented in Appendix C (Ruff et al., 

2005).   

Digital audio and video recording of the focus group was performed by David 

Boyan, with Graphics for Litigators, with the final product in WMV format; transcription 

of the discussion was performed by Raynbo Silva, RPR, CSR, CR using Microsoft Word.  

Field notes were hand-written by the moderator and a facilitator, Kathy, Mehaffey, RN, 

BSN, WOCN, trained by the moderator, and a grid was used by the moderator and the 

facilitator to notate the responses to the pre-formulated questions within the group, as 

well as notable posturing, body language, or other factors noted that may have influenced 

the discussion (Appendix D) (Halcomb et al., 2007).  The discussion was to be limited to 

a maximum of 2 hours, or until saturation was achieved within this time allowance, and 

was concluded with a discussion summary and debriefing of participants by the 

moderator (Redmond & Curtis, 2009). 

Following this focus group discussion, data were analyzed using qualitative 

thematic and content analysis (Halcomb et al., 2007, Burns & Grove, 2009).  Transcripts 

and recordings were reviewed by this author for common words or themes that occurred 
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during the focus group discussion (Burns & Grove, 2009; Koithan & Velasquez, 2010).  

Although it is not always desirable for the principal investigator to be involved in 

conducting focus group sessions, due to the risk of leading or influencing discussion, the 

participation in the focus group and data analysis can also promote internal consistency 

and reliability of the study findings (Burns & Grove, 2009; Kidd & Parshall, 2000).  

Internal consistency refers to the maintenance of integrity throughout the processes 

involved in selecting a sample, collecting data and measuring variables; reliability refers 

to consistency of methods use to obtain results (Burns & Grove, 2009; Kidd & Parshall, 

2000).  Participation of the author in the focus group and data analysis, in this DNP 

project, minimizes the compounding heterogeneity of viewpoints that may occur with 

multiple facilitators and may threaten the validity of the study results (Kid & Parshall, 

2000).  

The meaning of these words or themes was then identified using specific word 

definitions as well as consideration of the context in which they were used or observed 

(Burns & Grove, 2009).  The identification of common themes or experiences supports 

the validity of findings in analysis (Kidd & Parshall, 2000).  A hierarchy of recurring 

words and themes was then developed after a tally of each recurring entity; words or 

themes were listed in order of the frequency in which they occurred (Burns & Grove, 

2009).  This method of data analysis was used to describe the experiences and opinions of 

the nurse-participants in this focus group with the module content and the module 

formats used to deliver information on chronic psychosocial distress and wound healing. 



47 
 

The methods described for Objectives 1-3 of this DNP project were designed as 

an initial step in the quest to educate nurses about the relationship between chronic 

psychosocial distress and delayed wound healing and to provide information in formats 

that met the needs of individuals with unique learning styles.  The objectives were 

performed in sequence, so that the results of each completed objective could inform 

subsequent processes.  The results for each objective are presented and discussed in the 

following chapters. 
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CHAPTER 4: RESULTS 

As described in Chapter 1, the purpose of this DNP project was to develop a novel 

method by which to educate nurses about the effects of psychosocial stress on wound 

healing while incorporating state-of-the-art technology that is sensitive to the needs of 

individuals with various learning styles.  This chapter describes how the objectives of this 

DNP project were accomplished.  First, a description of the literature review process and 

summary of the findings that describe the relationship between chronic psychosocial 

distress and delayed wound healing are presented.  Second, the selection of education 

delivery formats, and the educational modules that were developed following the 

identification of essential content through this literature review are described.  Finally, 

the results of the qualitative thematic and content analysis of the focus group session are 

presented. 

Objective 1: Literature Review 

In order to meet Objective 1 of this DNP project, to review current literature 

documenting the relationship between chronic psychosocial distress and delayed wound 

healing to identify essential content to include in educational modules for nurses, a 

literature review was performed.  Essential content for inclusion in these educational 

modules was identified as: (a) a definition of chronic psychosocial distress, (b) the basic 

physiological effects of psychosocial stress, and (c) how stress-reduction interventions 

affect wound healing.   

The definition of chronic psychosocial distress was compiled from a review of 

scholarly journal articles, and educational texts, whereas a focused literature review was 
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conducted to identify other essential content for these educational modules.  The search 

methods, and inclusion and exclusion criteria for this literature review are listed in 

Chapter 3.  A total of 14 articles were selected for review.  An evidence table listing 

authors, publication date, sample size and setting, results and recommendations, 

limitations, and evidence rankings is presented in Table 1 and followed by summary of 

the literature reviewed.
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TABLE 1. Literature Review and Summary of Evidence 

 Author(s)/ 

Date 

Evidence 

Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 

Scientific Rigor 

Strength/ 

Quality 
1 Jimenez-

Jimenez, M., 

Garcia-

Escalona, A., 

Martin-Lopez, 

A., De Vera-

Vera, R., & De 

Haro, J. 

 

2013 

Experimental

/Blinded 

Randomized 

Controlled 

Trial 

40 adults aged 27-

70, undergoing 

varicose vein 

stripping 

Random assignment to 

standard care or 

standard care + music 

therapy with pre- and 

postsurgical 

assessment of stress 

and anxiety and 

cardiovascular 

parameters 

Music therapy was associated 

with significantly lower stress 

and anxiety levels after surgery, 

but did not have a significant 

effect on physiological 

parameters. This prospective 

study supports the use of music 

therapy as a safe and effective 

stress and anxiety reducing 

intervention that can be easily 

implemented by nurses in intra-

operative settings. The authors 

recommend verification of 

findings in larger samples. 

 

Limitation of 

blinding due to the 

intervention 

characteristics. 

I/B 

2 Broadbent, E. 

et al. 

 

2012 

Experimental

/Blinded 

Randomized 

Controlled 

Trial 

 

60 adults aged 18 or 

older, undergoing 

elective 

laparoscopic 

cholecystectomy at 

a surgical center in 

New Zealand. 

 

Random assignment to 

standard care, or 

standard care + 

psychological 

intervention (deep 

breathing, relaxation 

and guided imagery). 

Measures included a 

marker for wound 

healing 

(hydroxyproline), and 

questionnaires about 

stress and the 

interventions used. 

 

Hydroxyproline deposition was 

significantly higher and stress 

was lower in the psychological 

intervention group, supporting 

the role of psychological 

influence on surgical wound 

healing. However, due to lack 

of a significant association 

between reduced stress and 

wound healing, 

recommendations include 

consideration of the role of 

other potential mediators and 

similar studies with patients 

undergoing major surgery. 

Variation in length 

of time between 

intervention 

teaching and 

cholecystectomy 

may influence 

retention of 

information. Acute 

cholecystectomy 

patients were not 

included, limiting 

observance of 

intervention in a 

broader population. 

 

I/A 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

3 Broadbent, E., 

& 

Koschwanez, 

H. 

 

2012 

Systematic 

Review 

 

N/A 

 

Review of research on 

psychological and 

biological factors 

involved in wound 

healing and new 

findings related to 

protective 

psychobiological 

interventions. 

 

Evidence from research is 

presented that demonstrates the 

effects of psychosocial stress 

on wound healing and the 

benefits of social support, 

positive affect and other 

psychological influences that 

improve outcomes. 

Recommendations include 

research into the mechanisms 

that mediate the effects of 

psychosocial stress on wound 

healing, and the development of 

stress-modulating interventions. 

 

N/A 

 

I/A 

 

4 Gajendrareddy, 

P. et al. 

 

2012 

Experimental

/ Non-

Blinded 

Randomized 

Controlled 

Trial 

 

299 female SKH-1 

mice at an 

AAALAC-

approved facility. 

 

Random assignment to 

control or stress 

groups, with a subset 

of the stressed mice 

receiving RU486, a 

glucocorticoid 

receptor antagonist. 

Both groups were 

wounded via punch 

biopsy, photographed, 

and subsequent 

biopsies were obtained 

for tissue analysis. The 

stress group was 

subjected to overnight 

restraint prior to and 

following the 

wounding procedures. 

 

The mice in the control group 

had quicker healing than the 

stress group and the subset 

receiving RU486. Tissue 

analysis showed increased 

inflammatory factors, slower 

wound healing, and decreased 

quality of healed tissues in 

stressed subjects. 

Glucocorticoid antagonist 

administration was anticipated 

to offset the effects of stress, 

but wound closure was not 

improved by this agent. Based 

on tissue analysis, the authors 

suggest that altered gene 

expression in stressed subjects, 

may contribute to delayed 

healing and poor tissue quality. 

Generalizability of 

findings from 

murine to human 

models.  

 

I/A 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

5 Hartmann, M. 

et al 

 

2012. 

Experimental

/Randomized 

Controlled 

Trial 

110 adults with 

type 2 diabetes and 

albuminuria 

Random assignment to 

control group or to 

receive a mindfulness-

based stress reduction 

intervention in 

addition to standard 

care. Albuminuria, 

blood sugar, blood 

pressure and 

depression and stress 

were measured at set 

intervals. 

The 1-year results of a 5-year 

study show the mindfulness-

based stress reduction 

intervention significantly 

reduced stress and diastolic 

blood pressure in the 

intervention group. However, 

the final results of this study 

have not yet been determined. 

The authors recommend long-

term effects may be influenced 

by sustained stress-reduction 

interventions. 

 

Small sample size. 

Preliminary results 

of a 5-year study. 

I/B 

6 Cohen, L. et al. 

 

2011 

Experimental

/Non-blind 

Randomized 

Controlled 

Trial 

 

159 men greater 

than 18 years of 

age, undergoing 

radical 

prostatectomy at 

select hospitals 

within Texas 

Medical Center 

 

Random assignment to 

standard care, 

supportive attention, 

or a pre-surgical stress 

management 

intervention. Measures 

included immune 

assays and mood 

disturbance 

assessments, 

performed at specific 

intervals. 

 

Participants in the stress 

management group had 

significantly lower mood-

disturbance scores compared to 

the other two groups as well as 

significantly higher immune 

parameters. These findings 

support the benefit of pre-

surgical stress management 

interventions for improved 

psychological and biological 

outcomes in individuals 

undergoing radical 

prostatectomy. 

Recommendations include 

further studies in more diverse 

populations, and consideration 

of the role of specific immune 

parameters in short-term vs. 

long-term scenarios. 

Participants were 

primarily 

Caucasian, well-

educated, and 

married, 

characteristics 

which limit the 

generalizability of 

findings. 

 

I/A 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

7 Gouin, J., & 

Kiecolt-Glaser, 

J. K. 

 

2011 

Systematic 

Review 

 

N/A 

 

Review of evidence 

from observational, 

experimental, and 

interventional studies 

that demonstrate the 

relationship between 

stress and wound 

healing 

 

Research data and methods 

from studies are reviewed and 

presented; evidence supports a 

statistically significant and 

clinically relevant relationship 

between psychological stress 

and delayed wound healing. 

Discussion includes potential 

mechanisms by which the 

effects of stress on wound 

healing are mediated. 

Recommendations include 

research to identify conditions 

in which pharmacological or 

behavioral treatment can allay 

the effects of stress on wound 

healing. 

 

N/A 

 

I/A 

 

8 Vedhara, K. et 

al. 

 

2010 

Non-

Experimental

/Descriptive 

 

Convenience 

sample of 93 

patients with 

diabetic foot ulcer 

treated in outpatient 

podiatry clinics. 

 

Wound measurements 

every 6 weeks for 24 

weeks, in conjunction 

with assessment of 

blood glucose, coping 

styles, and 

psychological stress. 

Inflammatory markers 

(salivary cortisol and 

wound fluid MMP 

levels) were also 

assessed. 

 

Ulcer healing in this study was 

associated with coping style, 

with confronting styles 

correlating to longer healing 

times. Depression was also 

predictive of longer healing 

time; higher levels of 

inflammatory markers were 

also associated with delayed 

healing.  Further research 

recommendations include 

development of interventions to 

modify coping and reduce 

depression in individuals with 

diabetic foot ulcers. 

 

Primarily 

Caucasian 

convenience 

sample and small 

sample size 

influence 

generalizability of 

findings.  Modest 

reliability of 

coping and 

depression 

assessment 

measures. 

 

III/B 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

9 Robles, T., & 

Brooks, K. 

 

2009 

Experimental

/Non-Blinded 

Randomized 

Controlled 

Trial 

 

60 healthy 

individuals aged 

18-44 years at a 

Midwest university. 

 

Random assignment to 

No Stress, Stress, or 

Stress + Support 

groups. Participants 

were assessed for trait 

positive or negative 

affect. Skin barrier 

function was measured 

via transepidermal 

water loss (TEWL) at 

baseline, and at 

intervals after 

disruption, by tape-

stripping. 

 

Trait positive affect was 

associated with faster skin 

barrier recovery in the Stress 

group, but not in the No Stress 

Group, supporting the stress 

buffering model: health effects 

related to positive affect are 

observed in response to 

stressors. Research 

recommendations include using 

a wider range of trait affects, 

broader populations, longer 

time intervals and application 

of findings in other health and 

disease processes. 

 

Potential problem 

with reliability of 

self-report 

assessment of trait 

affect. Limited 

range of affects 

assessed. Findings 

are not 

generalizable to an 

older population 

with lower 

education and 

health levels. 

 

I/B 

 

10 Sivamani, R. et 

al. 

 

2009 

Experimental 

Study 

 

Human cell cultures 

from neonatal 

foreskins, surgically 

excised human skin 

samples, and 

murine burn 

wounds were used 

in three 

experimental 

models. 

 

Cell Migration was 

assessed in 

keratinocytes that were 

untreated, treated with 

epinephrine, or treated 

with epinephrine and a 

β2AR antagonist. Ex 

vivo burn wounds 

were treated as the 

above group and 

assessed for re-

epithelialization. In 

vivo burn wounds on 

mice were assessed for 

closure in the same 

treatment groups. 

 

Findings support the role of 

stress-induced increases in 

epinephrine levels as an 

alternate pathway by which 

wound healing can be impaired. 

The use of β2AR-antagonists 

improved the rate of re-

epithelialization. 

Considerations for future 

research include the use of 

β2AR antagonists as adjunctive 

wound healing therapy in 

stressed individuals. 

 

Small sample size 

from which tissue 

samples obtained 

limits 

generalizability of 

findings. 

 

I/A 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

11 Weinman, J., 

Ebrecht, M., 

Scott, S., 

Walburn, J., & 

Dyson, M. 

 

2008 

Experimental

/Non-Blinded 

Randomized 

Controlled 

Trial 

 

36 male 

participants, aged 

18-40 years at 

King's College, 

London. 

 

Random assignment to 

experimental and 

control groups; the 

experimental group 

wrote about a 

traumatic life 

experience, and the 

control group wrote 

about time 

management. 

Participants completed 

questionnaires, 

underwent skin 

biopsy, and had 

follow-up ultrasounds 

to evaluate wound 

healing. 

 

Wound diameter was 

significantly smaller in 

participants assigned to the 

experimental group compared 

to those in the control group in 

this study.  These results 

indicate that the effects of 

emotional writing on the 

immune system have a 

significant impact on clinical 

outcomes. Recommendations 

are for further investigation into 

specific mechanisms mediating 

wound healing effects that are 

influenced by similar 

interventions. 

 

Small sample size, 

use of only healthy, 

male participants, 

and limited age 

range limit the 

generalizability of 

findings to a 

broader population. 

 

I/B 

 

12 Gouin, J., 

Kiecolt-Glaser, 

J. K., 

Malarkey, W. 

B., & Glaser, 

R. 

 

2007 

Experimental

/Non-blind 

Randomized 

Controlled 

Trial 

 

98 healthy 

participants < 30 - 

65+ years of age 

recruited for a 

larger study on 

relaxation and 

wound repair at 

OSU General 

Clinical Research 

Center. 

 

Random assignment to 

relaxation training or 

control groups with 

suction blistering 

performed. Measures 

included salivary 

cortisol, cytokine 

levels, blood pressure, 

transepidermal water 

loss, and self-report 

questionnaires. 

 

Anger control was a significant 

predictor of healing in this 

study, and its impact on wound 

repair is clinically relevant; 

lower levels of anger control 

were associated with increased 

inflammatory markers and 

longer healing time. 

Interventions were useful for 

individuals to gain better 

control over anger expression. 

Recommendations include 

research into whether methods 

to control anger can influence 

healing rates. 

 

Possible range 

restriction problem 

with the Anger 

Expression Scale 

may have 

prevented 

identification 

between anger 

expression and 

wound healing.  

 

I/A 
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 Author(s)/ 
Date 

Evidence 
Type 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 
Scientific Rigor 

Strength/ 
Quality 

13 Bosch, J., 

Engeland, C., 

Cacioppo, J., 

& Marucha, P. 

 

2007 

Non-

Experimental

/Descriptive 

 

193 Ohio State 

University students. 

Inclusion criteria 

were scores in the 

upper or lower 

quintiles for either 

the Revised UCLA 

Loneliness Scale or 

the Beck 

Depression 

Inventory short 

form. 

 

Wounding of the hard 

palate, with 

subsequent 

psychological 

measures; wound 

assessment 

questionnaires were 

used to gather 

information about 

anthropomorphics, 

demographics, and 

health behaviors. 

Salivary cortisol 

measurements were 

also obtained. 

 

High levels of dysphoria and 

depression were associated with 

slower healing. Circadian 

cortisol release levels were 

unrelated to mucosal wound 

healing in this study. Findings 

support the generalizability of 

results from studies 

demonstrating the effects of 

psychosocial stress on dermal 

wound healing to individuals 

with mucosal wounds and 

surgical patients. 

 

This study was 

limited to healthy 

individuals with a 

small number of 

unhealthy lifestyle 

behaviors, and was 

further restricted to 

individuals with 

high or low 

depressive scores. 

 

III/A 

14 Robles, T. 

 

2007 

Experimental

/Non-blind 

Randomized 

Controlled 

Trial 

 

Healthy adults aged 

18-44 years (n = 

85) were recruited 

through flyers 

posted near a 

university. 

 

Random assignment to 

No Stress, Stress, and 

Stress + Support 

groups. Tape-stripping 

was performed on 

forearms and 

participants completed 

a group-specific task. 

Measurements 

included salivary 

cortisol, 

transepidermal water 

loss, cardiovascular 

and psychological 

measures. 

Participants assigned to Stress 

or Stress + Support groups had 

delayed skin barrier recovery 

compared to the No Stress 

group; the Support intervention 

failed to influence skin barrier 

recovery or physiological 

responses. Recommendations 

for future research include 

evaluation of naturalistic social 

support and how responses to 

real-life stressors differ from 

those encountered in the 

laboratory. 

Limited power to 

detect small-to-

moderate effect 

sizes. 

 

I/A 

 

Note: Articles included in the literature review carried out to meet Objective 1.
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Psychosocial stress.  Stress is unavoidable, to some extent, in everyday life.  

Psychosocial stress has been defined as stress that arises from social or environmental 

situations which may contribute to anxiety or depression and exceed the coping abilities 

of an individual (Forshee et al., 2010).  Examples of sources of chronic psychosocial 

stress include relationships, workplace demands, and financial commitments.  

Psychosocial stress causes a physiological response to environmental triggers similar to 

that experienced with physical injury or threat (Sherwood, 2010).   

Effects of chronic psychosocial distress.  The endocrine and central nervous 

systems interact through the hypothalamic-pituitary-adrenal (HPA) axis, via neural 

signals, and are principle in initiating responses to stress, stimulating the release of 

cytokines and hormones from various sites to protect the body from perceived or real 

threat or injury (Kemeny & Schedlowski, 2007; Forshee et al., 2010).  The short-term 

physiological processes that occur in response to stress are largely protective.  Primary 

protective and adaptive responses to stress include increased heart rate, arousal, increased 

availability of glucose and decreased pain sensation (Forshee et al., 2010).  However, 

chronic distress, stress associated with negative outcomes, particularly of a psychosocial 

nature, has been shown to worsen and even cause a variety of diseases (Gibbons et al., 

2010).  Cardiovascular disease, immune function, and wound healing are just a few of the 

conditions that have been shown to be adversely affected by chronic psychosocial distress 

(Forshee et al., 2010).   

How humans experience or are affected by chronic psychosocial distress is 

influenced by many factors.  Negative emotional experiences related to social isolation, 
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depression, and dysphoria, have been theorized to impact a variety of health processes, 

including wound healing.  Bosch, Engeland, Cacioppo, and Marucha (2007) conducted a 

descriptive study to further investigate the relationship between wound healing and 

negative affective states in a mucosal wound model.  Hard palate wounding was 

performed on 193 undergraduate students who scored in the upper and lower quartiles of 

scales measuring loneliness and depression; findings from this study included a negative 

correlation between dysphoria and wound healing, a positive correlation between 

depression and loneliness scores, but minimal association between loneliness and wound 

healing (Bosch et al., 2007).  These results support the generalizability of relationships 

previously demonstrated between chronic psychosocial distress and dermal wound 

healing, to populations with mucosal or surgical wounds (Bosch et al., 2007).   

While the role of stress in various diseases has long been observed, the 

understanding of the physiological mechanisms that mediate stress responses has been 

largely based on theoretical models, without a linkage to measurable health outcomes 

(Robles, 2007).  In an effort to demonstrate the effects of a laboratory stressor on 

measurable health outcomes using a skin repair and wound healing model, Robles (2007) 

performed a randomized controlled trial in which cardiovascular parameters, 

transepidermal water loss, and salivary cortisol were measured in 85 healthy individuals 

randomized to Stress, No Stress, and Stress + Support groups, and underwent tape-

stripping procedures.  Increases in physiological parameters and slower skin barrier 

recovery were significantly different in the Stress and Stress + Support groups compared 

to the No Stress group, however, larger physiological responses were not predictive of 
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slower skin barrier recovery (Robles, 2007).  While this study demonstrated measurable 

physiological changes in response to stress in the short-term, the support intervention 

failed to influence either skin barrier recovery or physiological parameters, although 

other models have shown this to have a significant influence on wound healing (Robles, 

2007).  Recommendations from this study include future research that includes further 

investigation into physiological response mechanisms as well as the influence of social 

support on skin barrier recovery models (Robles, 2007). 

The influence of psychological stress has been explored in a variety of models 

and settings.  In order to establish further generalizability of findings, cell cultures, and 

animal and human subjects have been used to study the effects of stress on wound 

healing.  Sivamani et al. (2009) conducted a series of experimental studies with neonatal 

foreskin cell cultures, surgically-excised human skin samples, and burn wounds on mice 

to examine the effects of stress-induced epinephrine on wound healing.  Keratinocyte 

migration was impaired by the activation of β2-adrenergic receptors (β2AR) by 

epinephrine in a simulated high-stress environment, while the use of a β2AR antagonist 

reversed this effect (Sivamani et al., 2009).  Excised human epithelial tissue subjected to 

burn wound injury synthesized enzymes that increased tissue levels of epinephrine, 

demonstrating that both local and systemic responses to stress and injury contribute to 

elevated epinephrine levels (Sivamani et al., 2009).  Finally, burn wounds on murine 

subjects treated with β2AR antagonists demonstrated increased rates of wound re-

epithelialization; these experimental models demonstrate the role of epinephrine, in 

response to stress, in impaired wound healing, and point to β2AR antagonists as a 
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possible target for future therapeutic interventions in the field of wound healing 

(Sivamani et al., 2009). 

In an effort to examine the influence of trait positive affect, an attribute associated 

with longevity and decreased mortality, on skin barrier recovery, Robles and Brooks 

performed a randomized controlled trial with 60 healthy adults (2009).  Participants were 

randomized to one of three groups following assessment for trait positive or negative 

affect; the groups were designated as No Stress, Stress, and Stress + Support (Robles & 

Brooks, 2009).  Faster skin barrier recovery was associated with trait positive affect in 

individuals in the Stress group, but not in the No Stress group, supporting the stress 

buffering model in which the health benefits associated with trait positive affect are 

observed in response to stressful conditions (Robles & Brooks, 2009).  

Coping styles and depression have been shown to correlate to wound healing in 

individuals with diabetic foot ulcers (Vedhara et al., 2010).  A descriptive study was 

performed to explore the effects of psychosocial factors involved data collection from 93 

diabetic individuals with foot ulcers; over 24 weeks, wound measurements, biomarkers 

from wound fluid and saliva, and psychological parameters were collected from 

individuals receiving outpatient wound care (Vedhara et al., 2010).  Ulcer healing in the 

24-week period was predicted by coping style, with confrontation-style coping associated 

with longer healing times; depression, and higher levels of both salivary cortisol and 

matrix metalloproteinase 2 (MMP2) were negatively correlated with wound healing time 

(Vedhara et al., 2010).  These findings support the relationship between psychological 
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factors such as depression and stress-management with inflammation and delayed wound 

healing (Vedhara et al., 2010). 

A study exploring gene-expression in stress-impaired healing was performed by 

Gajendrareddy et al. (2012).  This experimental study compared wound healing rates, 

matrix metalloproteinase (MMPs), and tissue inhibitors of metalloproteinase (TIMPs) in 

mice randomized to stress and non-stress groups (Gajendrareddy et al., 2012).  Non-

stressed mice had faster healing rates and lower levels of MMPs associated with poor 

collagen organization and decreased tensile strength compared to the stressed mice and a 

small subset of mice receiving a glucocorticoid antagonist (RU486) (Gajendrareddy et 

al., 2012).  Over-expression of MMP-8, and lower levels of TIMP-1 were exhibited by 

stressed mice and were associated with poor collagen organization (Gajendrareddy et al., 

2012).  These findings support the role of altered gene expression in chronic wounds due 

to persisting high levels of neutrophils resulting in over-expression of certain MMPs and 

under-expression of TIMPs and that these factors are influenced by stress (Gajendrareddy 

et al., 2012). 

A systematic review performed by Broadbent and Koschwanez (2012) 

summarized the findings of recent studies examining the effects of psychological 

processes on wound healing.  This review describes the effects of psychological factors 

on wound healing, known and theorized biological mechanisms involved in the stress 

response that impact wound healing, and concludes with description and discussion of 

new interventions that may be implemented in future research and clinical practice 

(Broadbent & Koschwanez, 2012).  The authors point out that the negative impact that 
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psychological stress and other psychological factors have on wound healing is evident in 

clinically relevant scenarios, applicable to wounds with various etiologies (Broadbent & 

Koschwanez, 2012).  The relationship between psychological stress and wound healing 

demonstrates the interactions between the mind, and the nervous and immune systems, 

the primary interest within the field of psychoneuroimmunology; while the complex 

mechanisms involved in these interactions are not completely understood, interventions 

which can offset the effects of stress on wound healing are often simple, low-cost and 

have demonstrated significant benefits in a variety of settings (Broadbent & Koschwanez, 

2012).  

A systematic review performed by Gouin and Kiecolt-Glaser (2011) examined 

evidence from observational, experimental, and interventional studies that demonstrated 

the relationship between stress and wound healing.  The evidence reviewed supports the 

role of psychological stress in delayed wound healing, and highlights the risks incurred 

with poor healing including individual discomfort, increased length of hospital stays, and 

increased risk for infection and other complications; the authors cite a meta-analysis  that 

demonstrates a statistically significant correlation (-0.42) between psychological stress 

and wound healing (Gouin & Kiecolt-Glaser, 2011).  Multiple physiological processes 

play a role in wound healing, and disruption of any one of these processes at different 

stages of healing can result in delayed wound closure; impaired immune regulation, 

chronic inflammation, and cellular function are all impacted by psychological stress and 

can delay wound healing (Gouin & Kiecolt-Glaser, 2011).  Wound healing rates and 

other outcomes have been improved through the use of interventions that reduce 
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psychological stress in multiple models and these strategies are being further evaluated in 

efforts to illuminate the specific physiological mechanisms by which psychological 

processes influence healing (Gouin & Kiecolt-Glaser, 2011). 

Interventions.  As the link between chronic psychosocial distress and wound 

healing has become more apparent, investigators have become interested in the influence 

that different personality traits and coping strategies have on this relationship.  Gouin, 

Kiecolt-Glaser, Malarkey, and Glaser (2007) studied the influence of anger expression on 

healing rates in a randomized controlled trial that measured inflammatory biomarkers, 

self-reported psychological distress symptoms and wound dimensions.  Relaxation 

training was the intervention used in this study, with 98 healthy participants randomized 

to this treatment or a control group and having suction blistering performed; anger 

control was found to be a significant, clinically relevant predictor of wound healing, 

improving healing rates in this study (Gouin et al., 2007).  Also, higher levels of cortisol 

secretion, associated with longer healing times, correlated with lower levels of anger 

control; these findings suggest that interventions that allow for better anger expression 

control may have a positive impact on wound healing in the clinical setting (Gouin et al., 

2007). 

The effects of emotional stress have been explored in relation to immunity and 

wound healing.  Weinman, Ebrecht, Scott, Walburn, and Dyson (2008) performed a 

randomized controlled trial to study the effects of emotional disclosure, as an intervention 

that may influence wound healing (2008).  In this study, 36 healthy adult male 

participants underwent skin biopsy and were randomized to perform writing assignments; 
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the experimental group participants were to write about a traumatic life experience, while 

the control group was asked to write about time management (Weinman et al., 2008).  

Wound measurements in the experimental group were significantly smaller than those in 

the control group at 2- and 3-week intervals after biopsy and the authors concluded that 

emotional disclosure interventions are an effective and efficient means by which to 

promote wound healing (Weinman et al., 2008). 

Ongoing studies also examine whether the findings from studies with chronic 

wounds are transferrable to acute or surgical wounds.  The role of stress-reducing 

interventions in improving immune outcomes of men undergoing radical prostatectomy 

was examined by Cohen et al., (2011).  Participants were randomized to one of three 

groups, receiving either standard care, or standard care in addition to supportive attention 

or stress management education (Cohen et al., 2011).  Immune assays and mood 

disturbance were measured at specific intervals; participants receiving the stress 

management intervention had significantly higher immune parameters and lower mood-

disturbance scores compared to the other two groups (Cohen et al., 2011).  This study 

supported the use of pre-surgical stress management interventions to improve both 

psychological and biological outcomes for surgical patients undergoing radical 

prostatectomy (Cohen et al., 2011). 

An experimental study was performed by Broadbent et al. (2012) to examine 

whether the effects of psychological stress on wound healing were generalizable to 

patients with acute surgical wounds.  In this randomized controlled trial (RCT) 60 

patients underwent elective laparoscopic cholecystectomy at a surgical center in New 
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Zealand (Broadbent et al., 2012).  Participants were randomly assigned to receive 

standard care or receive a 45-minute psychological intervention, which included deep 

breathing, relaxation and guided imagery, in addition to standard care (Broadbent et al., 

2012).  Measures included deposition of an amino acid, hydroxyproline, a component of 

collagen essential for tensile strength and function of healing wounds and a marker for 

proliferative wound healing, on high porosity tubing inserted into the subcutaneous 

abdominal tissue of participants, as well as participant-completed questionnaires 

regarding perceived stress, and frequency of intervention use (Broadbent et al., 2012).   

Compared to the control group, participants receiving the intervention had 

significantly higher rates of hydroxyproline deposition, promoting wound healing; 

however, reduction in perceived stress, although correlated with more frequent use of the 

intervention techniques, was not significantly correlated with hydroxyproline deposition 

(Broadbent et al., 2012).  These findings indicate that while psychological interventions 

influence wound healing, the benefits of such interventions are not solely due to a 

reduction in stress; change in affect, as well as cognitive or perceptive changes achieved 

through stress-reduction interventions may mediate improved healing in surgical patients 

(Broadbent et al., 2012). 

Characteristics that promote the implementation of stress-reducing interventions 

include safety, ease of use and low cost.  Music therapy is an intervention that nurses can 

easily implement to reduce stress in a variety of settings.  A study prospective 

randomized controlled trial conducted by Jimenez-Jimenez, Garcia-Escalona, Martin-

Lopez, De Vera-Vera, & De Haro investigated the effect of music therapy on 
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intraoperative stress and anxiety in patients undergoing varicose vein surgery (2013).  In 

this study, 40 patients were assigned to receive either the control group, in which they 

received standard care, or the experimental group, in which music therapy was 

implemented (Jimenez-Jimenez et al., 2013).  Participants ranged in age from 27-70 

years, and completed pre- and postsurgical questionnaires to assess stress and anxiety; 

physiological parameters, including heart rate, blood pressure, and plasma levels of 

adrenaline and noradrenaline were obtained prior to and following the surgery (Jimenez-

Jimenez et al., 2013).  Anxiety and stress scores were significantly lower in the group 

receiving music therapy compared to the control group, but physiological parameters 

were not statistically different between the two groups (Jimenez-Jimenez et al., 2013).  

The reduction in intraoperative stress and anxiety supports the use of music therapy as a 

stress-reducing intervention (Jimenez-Jimenez et al., 2013). 

Another approach to reducing psychosocial stress is the use of self-awareness 

techniques to help individuals cope with different life events.  One example of this is the 

use of a mindfulness-based stress reduction (MBSR) intervention by which individuals 

are taught how to be less reactive and more reflective when facing stressors (Hartmann et 

al., 2012).  In a 5-year prospective randomized controlled trial, Hartmann et al. 

investigated the effects of MBSR in patients with type 2 diabetes with microalbuminuria, 

a risk factor for heart and vascular disease (2012).  This study evaluated physiological 

parameters and depression and stress scores in 110 adults; the 1-year findings showed a 

significant reduction in psychosocial distress and diastolic blood pressure in those 

individuals randomly assigned to receive MBSR (Hartmann et al., 2012).  While there 
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were no significant differences between groups in the other parameters assessed, the 

authors emphasize the potential benefits of sustained stress reduction over a longer time 

period (Hartmann et al., 2012).  However, the preliminary findings of this study do 

support the use of MBSR for reducing psychosocial stress (Hartmann et al., 2012). 

Essential content.  The essential content derived from the literature review, 

above, is presented in Table 2. 



68 
 

TABLE 2. Essential Content 

Topic 

 

Literature Review    

Definition of chronic 

psychosocial distress 

Ongoing stress from social or environmental situations 

Contributes to anxiety or depression  

Exceeds the coping abilities of an individual 

Sources: relationships, workplace demands, financial commitments 

Results in physiological response similar to that experienced with physical injury or threat 

 

Basic physiological 

effects of psychosocial 

stress 

Endocrine and central nervous systems interact through the HPA axis via neural signals 

Release of cytokines and hormones increase heart rate, arousal, availability of glucose, and decrease 

pain sensation 

Short-term, stress-related physiological processes are largely protective 

Chronic distress has been shown to worsen and even cause a variety of diseases 

Disrupted immune regulation, cellular function, and chronic inflammation at different healing stages 

can delay wound closure 

Complex mechanisms involved in interactions between the mind, and nervous and immune are not 

completely understood 

Local and systemic responses to stress and injury contribute to elevated epinephrine levels 

Increased stress results in increased physiological parameters and slower skin barrier recovery 

Stress induces persisting high levels of neutrophils and altered gene expression resulting in delayed 

wound healing 

Negative correlation between dysphoria and wound healing 

Trait positive affect is associated with faster skin barrier recovery in response to stressful situations 

Depression, higher levels of salivary cortisol, and MMP 2 are associated with inflammation and 

delayed wound healing 

Effects of chronic psychosocial distress and dermal wound healing are generalizable to mucosal and 

surgical wounds 

Delayed healing contributes to individual discomfort, increased length of hospital stays, risk for 
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Topic 
 

Literature Review    

infection, and other complications 

 

How stress-reduction 

interventions affect 

wound healing 

Interventions that allow for anger expression control may have a significant impact on wound 

healing in the clinical setting 

Emotional disclosure interventions are an effective and efficient means by which to promote wound 

healing 

Pre-surgical stress-reduction interventions improve both psychological and biological outcomes for 

surgical patients 

Benefits of stress-reduction interventions include change in affect, and cognitive or perceptive 

changes 

Music therapy can reduce intra-operative stress and anxiety 

Mindfulness-based stress reduction significantly decreases psychosocial distress and may influence 

physiological parameters 

   

Examples of 

Interventions  

Relaxation training: progressive muscular relaxation, imagery, breathing techniques, self-hypnosis 

Emotional disclosure: writing or talking about thoughts and feelings 

Cognitive-behavioral therapy: teaching relaxation skills, use of pre-recorded instructions 

Music therapy 

Mindfulness-based stress reduction: meditation practices that promote awareness and reflective, 

rather than reactive, responses to life experiences 

   

Note: A summary of the essential content gleaned from the literature review carried out to meet Objective 1 and used to 

develop the educational modules for Objective 2.
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In summary, chronic psychosocial distress initiates physiological responses that 

have an impact on various disease processes (Sherwood, 2010).  Physiological responses 

to chronic psychosocial distress are mediated by the central nervous and endocrine 

systems, and interact through complex pathways including the HPA axis, resulting in 

hormone and cytokine release (Kemeny & Schedlowski, 2007).  While protective in the 

short-term, chronic exposure to stress has a negative impact on various disease processes 

including wound healing (Forshee et al., 2010).  

The relationship between chronic psychosocial distress and delayed wound 

healing is well-documented in human and animal models, and in various mucosal and 

cutaneous models (Robles, 2007; Sivamani et al., 2009; Bosch et al., 2007).  Chronic 

psychosocial distress is theorized to contribute to delayed healing by increasing levels of 

epinephrine, leading to impaired keratinocyte migration, and promoting persistent high 

levels of neutrophils that result in altered gene expression (Sivamani et al., 2009; 

Gajendrareddy et al., 2012).  Factors that appear to influence an individual’s ability to 

cope with stress, and that are predictive of wound healing outcomes include trait positive 

affect, social support, and coping styles (Robles & Brooks, 2009; Vedhara et al., 2010).  

The potential for improving wound healing outcomes through the use of stress-

reducing interventions has been demonstrated in studies using relaxation training, 

emotional disclosure, stress management education, music therapy, and mindfulness-

based stress reduction (Gouin et al., 2007; Weinman et al., 2008; Cohen et al., 2011; 

Jimenez-Jimenez et al., 2013; Hartmann et al., 2012).  These interventions have resulted 

in faster healing rates, higher beneficial immune parameters, and reduced stress (Gouin et 
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al., 2007, Cohen et al., 2011, Broadbent et al., 2012).  Many of the interventions that have 

been studied in stress-reduction to promote wound healing are easy to implement, 

inexpensive to employ and can be independently performed by patients.  However, 

current clinical practice, particularly in wound care, fails to incorporate this knowledge.  

The extant literature review demonstrated a relationship between chronic 

psychosocial distress and delayed wound healing.  This relationship has statistical 

significance and clinical relevance, with chronic psychosocial distress being negatively 

correlated with wound healing (Vedhara et al., 2010; Gouin & Kiecolt-Glaser, 2011).  

Psychological and biological processes involved in wound healing are affected by 

chronic psychosocial distress and the literature shows that social support and lifestyle 

modifications to reduce psychosocial stress enhance wound healing (Robles & Carroll, 

2011; Broadbent & Koschwanez, 2012).  Overall, this literature review validates the 

negative impact that psychosocial stress has on wound healing, demonstrates the benefit 

of stress-reduction interventions and social support to improve outcomes.  Finally, this 

review illuminates the need for future research, focusing on the physiological processes 

that mediate the effects of chronic psychosocial distress on wound healing, and on the 

translation of current research-based evidence to the clinical setting for further 

evaluation.  The essential content identified in Objective 1 is used to carry out Objective 

2, in the following sections. 

Objective 2: Educational Modules 

The second Objective of this DNP project was to develop three educational 

modules for nurses in inpatient and outpatient settings that address the relationship 
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between chronic psychosocial distress and delayed wound healing and the effects of 

stress-reduction interventions in formats that meet the needs of different learning styles.  

The essential educational content of these modules was developed based on the results of 

the literature review carried out to meet Objective 1 of this DNP project, presented above. 

The selection of delivery formats is discussed in Chapter 2, and was based on the 

needs of the following learning styles: visual, auditory, read/write, and tactile/kinesthetic.  

Three educational modules were developed and presented in an online forum and 

included (a) a text and illustration format for visual and read/write learners, (b) an audio 

recording for auditory learners, and (c) an interactive module with a combination of 

visual and audio presentations and brief content-review questions for tactile kinesthetic 

learners.  The material presented in these three modules was identical, apart from 

delivery format; screen shots of the printed text and illustrations used for visual-

read/write learners is presented in Appendix E, and is also available, along with the other 

formats, online at stressandwoundhealing.com, and can be accessed with the following 

password: Stress&Healing.  Module content included a definition of chronic psychosocial 

distress, an overview of the basic physiological effects of stress and how they impact 

wound healing, and the benefits of stress-reduction interventions on wound healing.  The 

modules were designed to be reviewed by nurses to use in learning sessions of 10 

minutes or less. 

Provision of material adapted to meet the needs of visual, auditory, and tactile 

learners has been shown to improve learner participation and retention of information 

(Alkhasawneh et al., 2008).  The website on which the educational modules were 
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presented also included links to optional tools that participants could use to assess their 

learning styles.  In order to motivate learning and enhance participation, they would then 

be able to self-select an educational module or modules to review. 

Objective 3: Focus Group 

The third, and final, objective of this DNP project was to conduct a focus group 

discussion, with nurse-participants, regarding educational module content and delivery 

methods.  The purpose of this focus group was to evaluate both the information presented 

and the educational module formats by which it was presented in order to guide 

development of future research in this area.  A single focus group discussion was 

conducted on Saturday, February 21
st
, 2015.  In the following section, the process of 

carrying out the focus group, and the findings, including qualitative thematic and content 

analysis are presented below. 

Recruitment and participants.  A purposive sample of nurses was recruited 

through the use of flyers and screened for inclusion criteria through the processes 

described in the Methods section of Chapter 3.  A total of four nurses responded and 

consented to participate through an online form.  Three of the nurses attended the focus 

group.  The fourth nurse contacted the principle investigator on the day of the focus 

group and stated that they had been confused about the process for attending the focus 

group, even though they had completed the educational modules, signed the consent 

form, and reviewed the instructions on the website.   

The sample was entirely female, with two identifying themselves as Caucasian, 

and one as Hispanic/Latino.  Ages ranged from 20-60 years, and years of nursing 
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experience ranged from three to 31.  The highest level of education among these 

participants was a BSN, with one participant also having additionally completed WOCN 

and CCRN training.  Two participants were currently working in the inpatient setting, 

while the third was primarily involved in nursing education.  All of the participants had 

some experience with wound care, however only two had worked in an area dedicated to 

wound care.  Of note, none of the participants’ initial exposure to this study involved the 

recruitment flyer.  All three had heard about the study by word of mouth and then were 

directed to either the recruitment flyer or to contact the principle investigator. 

Context.  Participants were seated in a semi-circle at the end of a conference table 

and assigned numbers for identification.  Following introductions and briefing, the 

participants were asked to complete a demographic questionnaire. The focus group 

discussion commenced; audio-video recording was performed during this time.  The 

discussion was also manually transcribed.  Field notes were also written during the focus 

group.  Discussion was initiated through the use of pre-formulated questions about the 

nurses’ experience with the educational module(s) and, apart from interjecting these 

questions, discussion was largely allowed to be self-limited until saturation had been 

achieved or all the participants had opportunity to discuss the topic or answer a question.  

Discussion lasted for approximately 25 minutes before saturation was achieved 

Process.  Initially, conversation was slow, and somewhat halting.  The 

participants appeared mildly uncomfortable or uncertain about the discussion process and 

also seemed cautious about talking over or interrupting each other.  The videographer, 

transcriptionist, moderator and facilitator were all present in the room, and this is not the 
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most desirable arrangement, as discussed in Chapter 2, as all of these factors can be 

intrusive or disruptive to the natural flow of dialogue among participants.  Once the 

participants had discussed the first couple of questions, however, they appeared less 

aware of or concerned with the recording equipment, and the other potentially disruptive 

elements mentioned above.  As the discussion progressed, the participants did appear to 

become somewhat more relaxed and comfortable talking to one another, but did persist in 

primarily directing responses toward the moderator and would generally need further 

queues to continue discussion once they had all had opportunity to answer a specific 

question. 

The audio-video recording permitted simultaneous review of both the transcribed 

discussion and accompanying body language of the speaker and the other participants.  

At the beginning, the participants had a tendency to direct conversation toward the 

moderator, rather than discuss items among themselves as a group.  Subtle approaches 

employed to discourage this included decreased eye contact, and closed posturing/body 

language by the moderator (Redmond & Curtis, 2009).  Examples of change in posture 

included turning slightly away from the focus group participants, looking down at the 

table, and giving the appearance of taking notes after asking questions.  As was discussed 

above, the environment can play a significant role in the flow of the discussion and the 

comfort of participants in this type of research. 

Overall, the participants did address each other, made eye contact with one 

another and seemed able to ignore the presence of the recording equipment; they were 

able to interject humor and laughter throughout the discussion.  Progression to this type 
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of interaction indicates that the participants felt secure and at-ease in this setting, and that 

they felt confident in communicating with the other participants and voicing their 

opinions (Redmond & Curtis, 2009; Halcomb et al., 2007).  This is an important state to 

achieve to promote frank dialogue and thorough exploration of experiences (Redmond & 

Curtis, 2009).  All three participants used some animated hand gestures at some point 

during the discussion and appeared comfortable illustrating their comments with real-life 

scenarios.  The moderator and facilitator did both note one incident where one participant 

was shifting or moving their feet around; this seemed to be related to a physical need to 

reposition, rather than discomfort brought on by the discussion topic. 

Thematic and content analysis.  The written transcripts, field notes and audio-

video recording were reviewed for recurring or common words or themes (Burns & 

Grove, 2009; Kidd & Parshall, 2000).  Patterns identified in the participants’ responses to 

the pre-formulated questions were then grouped into the following three categories: (a) 

personal characteristics, (b) educational module content, and (c) delivery methods; these 

categories are discussed below and are presented in Table 3.
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TABLE 3.  Focus Group Themes 

Themes Patterns Discussion 

Question(s) 

 

Interview 

Transcript 

  

Personal 

Characteristics 

Motivation to 

learn/topic of interest 

How did you hear 

about this study? 

“Because of my background in wound care, I thought it was pretty 

interesting…I had noticed that wound healing was compromised not just 

by nutritional and other disease issues, but there was a psychological 

factor.” 

 

“I thought it would be really interesting…I figured it would be good to get 

more experience and more knowledge on wounds itself.” 

 

 Self-awareness 

regarding preferred 

learning style 

Which educational 

module(s) did you 

review? 
 

 

 

“I chose the visual because…I feel like I learn better with the visual, but 

also it helps me to hear it as well.” 

 

“I don’t really like to just read. I like to visualize. But then I also like to 

kind of mix it up.  So I like to do a little bit of everything, to keep it 

stimulating so, and I ended up doing the tactile.” 

 

“I usually don’t learn well with reading…I tried to get an auditory.  For 

some reason it wouldn’t work on my computer.  So I did the tactile one.  

Plus that’s how I learn best is with tactile.” 

 

  What did you like best 

about the learning 

module you reviewed? 

 

“I think the component that I really liked is just the ease of getting through 

it.” 

 

“It was a very simple stepped approach…I liked that it would give you 

some information and then a very basic question…to test your ability to 

comprehend the very short, simple subject matter.” 
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Themes Patterns Discussion 
Question(s) 

 

Interview 
Transcript 

  

Delivery Methods Preference for 

combinations and 

options 

When you think about 

your past learning 

experiences, and your 

experience with the 

learning module you 

selected here, what 

education delivery 

formats do you find 

most helpful? 

 

 

“I think combinations are more helpful because most people are actually 

several different types of learning style… I know research has shown that 

the more types of style you have within learning, the more you’ll 

remember it and use it.”   

 

“I like the options…not everybody learns the same way, and having the 

options available…enhances one’s ability to learn and retain.” 

 

” If I discuss something after reading it, it sort of imprints on my brain a 

little bit better. So that’s why I like the combination.” 

 

 

 Preference for step-

wise progression of 

information 

 “I like to see things and kind of review it, I really liked that there was 

pictures and diagrams kind of helps you follow along.  Because if you just 

have a bunch of text for me I go, ‘Um.’ And I then have to sit and think 

about it.” 

 

“I liked how there were building blocks…so basically, you’re building the 

foundation for how the wound can present by means of stress. So you kind 

of outline what is stress? How does stress occur? How can it affect wound 

healing… How can we reduce stress? And then giving options there…So I 

like how it all kind of just tied together.” 

 

“I think that what interested me the most was the physiology and also you 

mentioned the building of the topic…it was very well-organized to be able 

to learn and build on.” 

 

“It was a very simple, stepped approach, and I liked that it would give you 

some information and then a very basic question.” 
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Themes Patterns Discussion 
Question(s) 

 

Interview 
Transcript 

  

 Preference for online 

delivery 

What did you like best 

about the learning 

module you reviewed? 

 

“It’s nice that it’s online so if you have to kind of step away…you can step 

away.” 

“The nice thing about it being online is that, especially as a working 

professional…it’s easy to come and go back…you can easily flip back and 

review it.” 

 

“You can almost see that happening at the bedside. You know, somebody 

pulls out their phone, and, oh, yeah, well, this is what it says, you know, 

these things can affect the wound healing so.” 

 

 

Educational Module 

Content 

Psychosocial stress 

impacts wound healing 

and is often 

overlooked 

 

When you think about 

the content presented 

in the learning module 

you reviewed, what is 

the first thing that 

comes to mind? 

“I think a lot of times when you’re taking care of people they might forget 

the psychological component…but treating that part of it is really 

important; actually treating the psychological portion is very effective, can 

help kind of bring about change.” 

 

“There’s so many different factors that affect wound healing, but often 

they never accounted for the psychological component…I think often that 

is something that is forgotten by the providers.  And I mean just anybody, 

everybody in general that there is more to wounds and other medical 

issues than just what meets the eye. So kind of looking at all of that.  So 

that’s a very good point.” 
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Themes Patterns Discussion 
Question(s) 

 

Interview 
Transcript 

  

 Desire for further 

development of 

education-delivery 

methods 

What are some 

examples of other 

education delivery 

methods that you think 

would be helpful? 

 

“I can’t think of anything other than that maybe I missed like links.  That 

would be kind of nice to have had like for people who wanted to know 

more, is there any additional links where I can go to find more information 

about the subject material or whatever.” 

 

“I mean I feel like you want to follow the study to the end and make sure it 

gets published and so…I like the app idea. That to me would be really, 

really good.” 

 

“I think maybe it would be helpful to have a case study or something like 

that in there, give an example of this patient came in with a decube or 

something, and it looks like it’s this, but then once you delve into it, oh, 

okay, there’s a psychological component and then kind of how treating 

that helped with the wound because sometimes examples like that help 

solidify what you’re learning.” 

 

“So like maybe also a link that would direct you to a form of questions to 

ask, is this patient really depressed or is this patient – maybe have some 

sort of psychological area that needs to be brought to the attention of 

somebody.” 

 

“And maybe even with some pictures, photographs…of the progression of 

the wound daily and then when it started to go downhill, you know, some 

comments about the diet, the fluids, the psychosocial, you know, things 

like that so.” 

Note: Themes identified from the focus group by grouping responses to discussion questions into patterns identified through 

qualitative thematic and content analysis.
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Findings.  In the following paragraphs, each of the themes or categories identified 

through the analysis, and presented in the table, above, will be discussed.  The patterns or 

groupings of information that were initially identified will also be presented.  The initial 

process, by which these themes were identified, is presented in Appendix F.  In Table 3, 

the themes identified are presented in the first column on the left.  Proceeding to the right, 

patterns are presented that were generated from participants’ responses to the discussion 

question(s), which are presented in the second column from the right.  While some of the 

discussion questions did contribute to multiple patterns, this was minimal, in part, due to 

the small number of participants.  The participants’ responses are presented in the column 

on the far right, and are direct quotes from the focus group transcript. 

Personal characteristics.  Participants’ reasons for participating in this study and 

selecting educational delivery formats were grouped together as personal characteristics.  

Common individual traits influenced multiple aspects of the focus group.  The decision to 

participate in this study was associated with an initial interest in the topic or a desire to 

learn; whether participants had prior experience with wound care, or not, they wanted to 

learn more about the impact of stress on wound healing.  Selection of an educational 

delivery method was influenced by participants’ self-awareness regarding their preferred 

learning style(s).  All three participants voiced some prior awareness of learning 

preferences or strengths, as presented in the transcription excerpts in the far right column.  

Of note, none of the participants indicated whether they had used or noticed the links on 

the website to the VARK and ILS tools for assessing learning styles.  Motivation to learn 

and self-awareness of learning strengths and preferences are personal characteristics that 
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inform how the findings in the following two categories may be generalizable to a 

similar, larger audience. 

Delivery methods.   The second theme, Delivery Methods, was identified through 

responses that indicated a variety of participants’ preferences regarding education 

delivery and presentation.  The participants’ responses regarding delivery formats, and 

online access were largely positive when they were asked about their past educational 

experiences and their experience with the educational modules.  Participants expressed a 

preference for combined or varied education delivery methods, and were of the opinion 

that this approach enhanced learning and retaining presented material.  As one participant 

explained, “I think combinations are more helpful because most people are actually 

several different types of learning style.”  They expressed an appreciation for the ability 

to proceed at one’s own pace, while attending to obligations at work or home, with online 

access.  The participants also discussed how the step-wise progression of presented 

material helped them to learn.  They had a preference for presentation of small segments 

that built upon information that had previously been presented, and agreed that this 

contributed to a better understanding of the educational content as a whole. 

Educational module content.  Ultimately, all three participants did identify that 

the role of psychosocial stress is an important factor to consider in the wound healing 

process.  They understood that there were simple and cost-effective methods to 

implement to help patients with stress reduction.  They also agreed that this is a factor 

that is not always addressed in the clinical setting.  These patterns were grouped together 

and identified to be pertinent to the content of the educational modules.  The participants 
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were given opportunity to discuss any problems that they had with the educational 

modules, including delivery formats or educational content, and also had suggestions for 

future developments or delivery options.  Generally, the participants did not report any 

specific problems or concerns about the module.  Speaker 3 had not been able to get the 

auditory module to work, but felt that this may have been a problem with the computer 

that they used rather than with the module itself.  Speaker 2 did suggest including links to 

additional information that could be accessed online, such as depression assessment tools.  

Speaker 3 thought that case studies would be helpful for application of learned 

information.  Speaker 1 suggested that information about the use of medications, such as 

antidepressants, and how they impact stress and wound healing, might also be helpful. 

In summary, a total of three themes were identified during this discussion group.  

The participants tended to be largely in agreement with one another and the following 

characteristics emerged from the discussion: participants in this study had motivation to 

learn/interest in the topic, and they had some prior self-awareness regarding their 

preferred learning style(s).  Upon reviewing the modules, the following preferences were 

shown among participants: they liked combinations and options for education delivery 

methods, they liked the online delivery format, and they appreciated step-wise 

progression of information.  Finally, the participants were able to identify that 

psychosocial stress impacts wound healing, and is often overlooked in clinical practice; 

they were interested in further development of educational delivery methods in this area. 

 

 



84 
 

Summary of Findings 

In this chapter, the results of the completed objectives of this DNP project were 

presented.  Completion of Objective 1 resulted in a compilation of essential content that 

defined psychosocial stress, described physiological effects of psychosocial stress, and 

illustrated how psychosocial stress impacts wound healing.  This essential content was 

used to carry out Objective 2, and was presented in educational modules designed to meet 

the needs of individuals with various learning styles.  Finally, these educational modules 

were reviewed and discussed by nurse-participants at a focus group; subsequent 

qualitative thematic and content analysis of the discussion revealed three themes.  In the 

following, final chapter of this DNP project, these findings are discussed, and this project 

concludes with recommendations for future research.   
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CHAPTER 5: DISCUSSION 

In the preceding chapters, the purpose of this DNP project was introduced: to 

develop a novel method by which to educate nurses about the effects of psychosocial 

stress on wound healing while incorporating state-of-the-art technology that is sensitive 

to the needs of individuals with various learning styles.  Objectives were developed by 

which this would be carried out and included: 

 Objective 1: To review current literature documenting the relationship between 

chronic psychosocial distress and delayed wound healing to identify essential 

content to include in educational modules for nurses. 

 Objective 2: To develop three educational modules for nurses in inpatient and 

outpatient settings that address the relationship between chronic psychosocial 

distress and delayed wound healing, and the effects of stress-reduction 

interventions in formats that meet the needs of different learning styles. 

 Objective 3: To conduct a focus group discussion with nurse-participants 

regarding educational module content and delivery methods in order to evaluate 

and improve these educational modules. 

In this chapter, a discussion of the results of these objectives will be presented, 

including study findings, strengths and limitations of the study, and its significance to 

nursing.  This chapter will conclude with recommendations for future research in this 

area. 
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Objective 1: Literature Review 

The first objective was carried out through a review of the relevant extant 

literature.  This review defined psychosocial stress, identified physiological effects of 

stress, and demonstrated a clinically relevant and statistically significant relationship 

between delayed wound healing and psychosocial stress; a negative correlation between 

chronic psychosocial distress and delayed wound healing was demonstrated (Vedhara et 

al., 2010; Gouin & Kiecolt-Glaser, 2011).  The literature also showed that the negative 

effects of stress on wound healing can be allayed by stress-reducing interventions (Robles 

& Carroll, 2011; Broadbent & Koschwanez, 2012).   

Objective 2: Educational Modules 

  To fulfill the second objective, educational modules were developed to deliver 

information on chronic psychosocial distress and delayed wound healing to nurses.  The 

information that was generated on completion of the first objective, in conjunction with 

information gathered through a review of scholarly literature on learning styles and 

educational delivery methods, was used to develop three educational modules.  The 

different educational module formats were tailored to meet the need of various learning 

styles and included (a) a text and illustration format for visual and read/write learners, (b) 

an audio recording for auditory learners, and (c) an interactive module with a 

combination of visual and audio presentations and brief content-review questions for 

tactile kinesthetic learners.  Apart from different formats, these modules contained 

identical information of stress and wound healing, and were presented online at a 

designated, password-protected website, as described in Chapters 3 and 4.  
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Objective 3: Focus Group 

 Finally, nurses were recruited to view the online educational modules, and then 

participate in a focus group to discuss their experiences with the modules, in order to 

complete the third objective of this DNP project.  A purposive sample of three nurses was 

recruited, and they met on Saturday, February 21, 2015; the discussion was recorded and 

transcribed, and field notes were also obtained.  The data collected from this focus group 

then underwent qualitative thematic and content analysis. Themes were derived from 

review of the transcripts and recording of the focus group for common words or patterns 

and included: 

 Personal characteristics 

 Educational module content 

 Delivery methods 

Discussion 

 Completion of the preceding objectives did lead to the development of a novel 

method by which to deliver educational material on psychosocial stress and delayed 

wound healing to nurses and incorporated the use of state-of-the art mixed media 

methods and approaches that met the needs of individuals with various learning styles.  

As presented in the conceptual model in Chapter 2, the use of novel educational modules 

for nurses is a proposed approach to close the gap between knowledge generated through 

research and current clinical practice concerned with psychosocial stress and wound 

healing (Cole-King & Harding, 2001; Gouin & Kiecolt-Glaser, 2011).  Translational 

research, the development and evaluation of new methods for moving knowledge into 
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practice, is essential for improving health care outcomes (Drolet & Lorenzi, 2011).  

However, until the development and implementation of such approaches is made a 

priority for disseminating new knowledge, there will continue to be a lag between what 

we know and what we do. 

 The completion of the literature review in Objective 1 provided information that 

psychosocial stress can delay wound healing, and that stress-reduction interventions can 

improve outcomes for individuals with chronic wounds.  This information was used to 

develop the educational modules in Objective 2.  Significant findings were generated 

from the focus group in Objective 3.  The patterns that arose from this discussion 

reflected the initial conceptual model from Chapter 2.  For example, the nurse-

participants did have some a priori awareness of the impact of stress on health; they were 

later able to identify that there are relatively simple and cost-effective interventions that 

can be used in the clinical setting.  They also had some familiarity with the influence of 

different education-delivery methods on learning and retaining information, as well as 

some awareness of their own learning preferences, strengths, and weaknesses.  They 

described current approaches to education-delivery in their workplace and school 

environments, and were able to identify factors that enhanced their learning experiences, 

or made it difficult to become engaged in learning.  

This basic knowledge and awareness, coupled with the positive response to 

simple variations in format and online delivery, a desire to learn, and interest in further 

developments in education-delivery methods, is encouraging.  Once the participants had 

opportunity to review the material, in their preferred delivery format, they were able to 
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articulate the basic concepts regarding psychosocial stress, and understood that effective 

stress-reduction interventions could be implemented in the clinical setting with relative 

ease. 

Study strengths and limitations.  As with any study, there are influencing 

factors in this DNP project that must be considered along with the findings.  These 

factors influence the validity, reliability, and generalizability of findings and are 

important to consider in further research in this area.  The major strengths and limitations 

of this study are primarily related to the use and execution of focus group research.   

Strengths.  As discussed in Chapter 2, focus group research is often used to 

inform future quantitative research studies, and in this respect, is an appropriate method 

for this DNP project (Rossi et al., 2004).  Strengths of the use of this methodology 

include the opportunity for group members to candidly discuss common experiences and 

clarify their thoughts or opinions about shared phenomena in a non-threatening 

environment (Burns & Grove, 2009).  The themes that were identified from this study 

may be helpful for the development of more structured studies concerned with similar 

topics (Rossi et al., 2004). 

Involvement of a researcher in the focus group discussion itself can be perceived 

as a strength and a weakness.  Neutrality is strongly desirable in a moderator to promote 

natural flow of discussion, facilitate an environment of trust, and ensure confidentiality 

and voluntary participation (Redmond & Curtis, 2009; Shaha et al., 2011).  Often the 

moderator is an individual who is unknown to the participants and is not otherwise 

involved in the research processes (Kidd & Parshall, 2000; Shaha et al., 2011).  In this 
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DNP project, however, the author did operate in the role of moderator and performed data 

analysis.  This duality of roles can promote internal consistency, reliability, and validity 

of findings by minimizing the possible influence of the viewpoints of multiple 

individuals, as well as maintaining integrity throughout the research processes (Kidd & 

Parshall, 2000; Burns & Grove, 2009). 

The use of multiple methods of recording for the focus group enhances the future 

analysis of data collected during the discussion.  In this case, the use of transcription, 

field notes, and audio-video recording allowed for review of verbal and non-verbal 

interactions; use of these combined methods is recommended to enhance the ability to 

identify speakers, as well as for further analysis of group dynamics that are not otherwise 

captures (Shaha et al., 2011; Burns & Grove, 2009).   

Limitations.  In spite of the attributes of focus group methodology, its success, 

validity, and reliability depend heavily on the experience and skill of the researcher(s).  

Because individuals are unlikely to communicate or interact in the same way that they do 

in other settings, an effective moderator is key to facilitating comfortable discourse 

among participants, while maintaining a neutral role to minimize influence of the course 

of discussion itself (Kidd & Parshall, 2000).  In this study, some pitfalls, common in 

focus group research, occurred.  For example, attention was largely focused on the 

moderator being unobtrusive in the discussion, but this actually contributed to rigid 

adherence to the discussion questions and failure to facilitate opportunities for expanded 

conversation regarding the topics that arose (Kidd & Parshall, 2000).  This may mean that 

discussion stopped short of true saturation, even though participants did not offer further 
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dialogue (Redmond & Curtis, 2009).  Resultant discussion often came to a halt when 

participants had answered a specific discussion question, and efforts were not made to 

initiate further discussion. 

Other shortcomings of this study included challenges with recruiting participants.  

Recruitment has been identified as one of the most common sources of failure among this 

type of research (Burns & Grove, 2009).  In this author’s experience, there were several 

factors that contributed to a smaller than desired sample size.  Inclusion criteria were 

selected based on general requirements for employment in a wound care setting, access to 

required technology, and ability to participate in this study.  However, they ultimately 

resulted in the exclusion of a number of interested participants.  Surprisingly, more 

respondents had heard of this study by word-of-mouth, and several of them were not 

employed in a healthcare setting and were not nurses, but were interested in learning 

more about the effects of stress on health. 

Locating and contacting the appropriate individuals in order to obtain permission 

to post recruitment flyers in different healthcare organizations also proved challenging.  

Individuals that this author attempted to contact included public relations representatives, 

nursing educators, chief nursing officers, and legal departments at local hospitals.  

Communication attempts were largely conducted by phone and email, over 3 months, to 

which there was often no answer or response.  Ultimately, out of five local 

hospitals/healthcare organizations, two responded and gave permission to post flyers; two 

did not respond at all; and one declined permission, without any specific reason; the local 
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WOCN chapter was very gracious and presented the recruitment flyer at least twice 

during member meetings. 

These challenges to recruitment and the lack of response resulted in a smaller 

sample size than desired.  While recommendations for focus group size varies throughout 

the extant literature, the minimum number for adequately generating discussion is 

typically no fewer than four and ideally, 20% more participants are recruited than are 

required (Halcomb et al., 2007; Redmond & Curtis, 2009; Shaha et al., 2011).  Also, 

multiple focus groups are typically held until saturation is achieved across groups; 

however, meaningful discussion and interaction can occur among smaller group 

(Redmond & Curtis, 2009).  In this study, only four total participants responded who met 

inclusion criteria, and only three of these individuals attended the focus group; in this 

small sample size, this accounted for a 25% withdrawal rate. 

Lastly, the setting or environment in which the focus group takes place is another 

factor that can significantly influence the comfort of participants and the flow of 

discussion.  Consideration must be given to the confidence, trust, privacy, and physical 

comfort of participants, in conjunction with a setting that allows for effective data 

collection (Halcomb et al., 2007).  As mentioned in Chapter 4, the presence of the 

moderator, a facilitator, the videographer, and the transcriptionist in the same small 

conference room as the participants was obtrusive and distracting.  Although ultimately, 

the participants seemed able to ignore the presence of these potentially-intimidating 

factors, a less-resilient group may have had more difficulty with this scenario. 
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Literature Update 

 Since the initial literature reviews were performed for this project, several 

additional articles have been published regarding the impact of psychosocial stress on 

wound healing.  In an article describing the complex interaction between psychosocial 

events and stressors on skin conditions, Hunter, Momen, and Kleyn, discuss the 

awareness of the “brain-skin axis,” in the field of dermatology (2015).  An interesting 

example, given by these authors, of how stress impacts immune function, is the 

recurrences of both herpes simplex and herpes zoster lesions (Hunter et al., 2015).  

They highlight the need for further understanding of how an individual’s perception of 

stress, and stress-response pathways impact skin conditions, wound healing, and immune 

responses (Hunter et al., 2015). 

 A study that examined the impact of anticipatory cognitive stress appraisal 

(ACSA) on the antimicrobial activity of macrophages was carried out by Kuebler et al. 

(2015).  In this study, they found that acutely stressed men who underwent venous 

catheter wounding techniques, higher rates of ACSA, or perceived threat or challenge, 

was negatively correlated with antimicrobial potential of macrophages, a mechanism that 

may contribute to delayed wound healing (Kuebler et al., 2015).  In nonstressed men, 

with similarly high ACSA scores, this same correlation was not shown, and the authors 

suggest that experience or interpretation of a stressor as a threat or challenge, rather than 

anticipatory stress, has a negative correlation with wound healing (Kuebler et al., 2015).  

They propose that interventions, such as cognitive-behavioral therapy, could be beneficial 
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to modify perceptions and responses to acutely stressful situations, and promote wound 

healing (Kuebler et al., 2015).   

In a review of published literature on psychosocial stress and its impact on 

wounds and management strategies, Alexander emphasizes the paucity in clinical 

practice in managing psychosocial stress in individuals with chronic wounds (2013).  The 

author also points to the reciprocal relationship between psychosocial stress and chronic 

wounds, and the need for interventions that can enhance understanding of the complex 

interactions involved as well as research that addresses strategies to manage psychosocial 

stress (Alexander, 2013).  Alexander discusses the body of research that demonstrates the 

relationship between psychosocial stress and delayed wound healing, and that although 

this is not yet completely understood, it is sufficient to support the use of interventions 

that look beyond merely addressing physical parameters in wound healing (Alexander, 

2013). 

The body of literature concerned with the relationship between psychosocial 

stress and delayed wound healing continues to grow.  However, as these articles 

demonstrated, further research is needed to more completely understand this complex 

interaction between mind and body.  What is also apparent, is regardless of the 

underlying pathopysiology, we already know that wound healing can be promoted 

through the application of stress-reduction interventions, but this continues to be an 

oversight in clinical practice. 
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Significance to Nursing 

As discussed in Chapter 1, wound care is a rapidly changing area of clinical 

practice.  These changes are in part due to new information regarding disease processes 

that contribute to wound development, complications, and treatment options (Greer et al., 

2012; Broughton et al., 2006).  They are also motivated by changes in health policy, and 

increases in life-expectancy and incidence of disease processes that contribute to the 

development of chronic wounds (Markova & Mostow, 2012).  The consequences of 

chronic wounds are far-reaching and include increased financial expenditures, increased 

lengths and rates of hospitalization, increased morbidity and mortality, and decreased 

quality of life (Markova & Mostow, 2012). 

The extant literature reviewed in this study identifies psychosocial stress as a 

modifiable factor that contributes to the delayed healing of chronic wounds.  The 

educational modules developed in this study are one example of a method that can be 

used to disseminate knowledge about the impact of psychosocial stress on wound healing 

and interventions that can be used to reduce stress and improve individual outcomes.  The 

focus group that was conducted, in spite of its limitations, did suggest that providing 

information in an easily-accessible forum with a variety of delivery options, was 

appealing to nurses in a clinical setting. 

 The topic of psychosocial stress in delayed wound healing, as well as education-

delivery approaches to address the knowledge gap between research and clinical practice 

in this, and other areas are applicable to nurses and other healthcare professionals (Cole-

King & Harding, 2001).  Continued investigation and development of these topics is 
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essential to offset the costs and consequences of chronic wounds.  As messengers of 

change, patient advocates, and disseminators of knowledge, DNPs will continue to play a 

significant role in the development of strategies to translate research-based knowledge 

into clinical practice (AACN, 2004; Danzey et al., 2011). 

Recommendations for Future Research 

 In conclusion, this study did demonstrate the link between psychosocial stress and 

the delayed healing of chronic wounds.  In meeting the stated objectives, the purpose of 

this project was met.  The development of the online educational modules to educate 

nurses about the effects of psychosocial stress, in a variety of formats, is an example of a 

fairly simple process by which knowledge can be disseminated to individuals in the 

clinical practice setting.  Recommendations for further research include the use of focus 

group methods to include a broader population, possibly including other allied healthcare 

professionals and students in a variety of healthcare fields, to better inform the process of 

developing educational methods that address the needs of learners with unique needs.  

Also, follow-up with quantitative research methods is essential to evaluate the efficacy of 

these educational delivery methods.  Finally, evaluation of the impact of new approaches 

to disseminate knowledge should be ongoing in the clinical setting and in the areas in 

which outcomes are anticipated to change: stress reduction, wound healing, health care 

costs, quality of life, and associated morbidity and mortality.  In this era of widely-

distributed, easily-accessible electronic and information technology, researchers may find 

that the pace at which the dissemination of new findings occurs is significantly 
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accelerated and results in more rapid closure of the gap between nursing knowledge and 

clinical practice.  
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RECRUITMENT FLYER 
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Research Study: RN Volunteers Needed 

Who: RNs with a valid Arizona license with a BSN or higher, currently working 

in inpatient and/or outpatient settings, with personal high-speed internet 

access 

What: Review a 10-minute free educational module online about psychosocial 

stress and delayed wound healing  

 Complete a 5-minute demographic questionnaire 

Participate in a 2-hour focus group discussion 

Risks: Time spent reviewing an online module, completing a questionnaire and 

participating in a focus group discussion = 2 hours, 15 minutes 

  Time and cost of travel to and from focus group 

Benefits: Learn about the effects of chronic psychosocial distress on wound healing  

Contact: Principal Investigator:  

Elizabeth D. Knight, MSN, FNP, DNP - Candidate 

University of Arizona 

College of Nursing 

elizabet@email.arizona.edu 

 
An Institutional Review Board responsible for human subjects research at The University 

of Arizona reviewed this research project and found it to be acceptable, according to 

applicable state and federal regulations and University policies designed to protect the 

rights and welfare of participants in research. 
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APPENDIX B 

DEMOGRAPHIC QUESTIONNAIRE 
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The following information will be used to describe the population involved in this focus 

group and for data analysis. Names and any other identifying information will be kept 

confidential. 

Participant #____ 

 

Educational Module reviewed (check all that apply):   

Visual-Read/Write  

Auditory  

Tactile/Kinesthetic 

 

Please select the group(s) with which you primarily identify yourself (check all that 

apply): 

African-American/Black 

American Indian/Alaskan Native 

Asian/Pacific Islander 

Caucasian 

Hispanic/Latino 

Other: __________ 

 

Gender: __________ 

 

Age range (select one):   

 

 

 

 

 
 

Highest degree in nursing (check all that apply):  

BSN  

Masters  

Doctorate 

Other: __________ 

 

Additional specialty training: ____________________________________________ 

 

Number of years of nursing experience: _____ 
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Current practice setting (please include whether this is Inpatient/Outpatient):  

 

 

Have you had previous experience with wound care? (circle one) Yes No 

 

If yes, how many years: _____, and please briefly describe your wound-care experience:  
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APPENDIX C 

FOCUS GROUP DISCUSSION QUESTIONS 
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1.  How did you hear about this study? 

2.  Which educational module(s) did you review? 

3.  When you think about your past learning experiences, and your experience with the 

learning module you selected here, what education delivery formats do you find most 

helpful? 

4.  When you think about the content presented in the learning module you reviewed, 

what is the first thing that comes to mind? 

5.  What did you like best about the learning module you reviewed? 

6.  What do you think were some of the biggest problems with the learning module you 

reviewed? 

7.  What are some examples of other education delivery methods that you think would be 

helpful? 

8.  Is there anything else that you would like to say about the learning modules, content 

or educational delivery methods? 
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FOCUS GROUP DISCUSSION GRID
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Question #   Participant #   Response   Other/Comments   
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APPENDIX E 

EDUCATIONAL MODULE  
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AUDIT TRAIL 



114 
 

APPENDIX F. Audit Trail 

Discussion 

Question 

Interview 

Transcript 

  Patterns Themes 

How did you hear 

about this study? 

“Because of my background in wound care, I thought it was pretty 

interesting…I had noticed that wound healing was compromised not just 

by nutritional and other disease issues, but there was a psychological 

factor.” 

 

“I thought it would be really interesting…I figured it would be good to get 

more experience and more knowledge on wounds itself.” 

 

Motivation to 

learn/topic of interest 

Personal 

Characteristics 

Which educational 

module(s) did you 

review? 

“I chose the visual because…I feel like I learn better with the visual, but 

also it helps me to hear it as well.” 

 

“I don’t really like to just read. I like to visualize. But then I also like to 

kind of mix it up.  So I like to do a little bit of everything, to keep it 

stimulating so, and I ended up doing the tactile.” 

 

“I usually don’t learn well with reading…I tried to get an auditory.  For 

some reason it wouldn’t work on my computer.  So I did the tactile one.  

Plus that’s how I learn best is with tactile.” 

 

Self-awareness 

regarding preferred 

learning style 

 

When you think about 

your past learning 

experiences, and your 

experience with the 

learning module you 

selected here, what 

education delivery 

formats do you find 

most helpful? 

“I think combinations are more helpful because most people are actually 

several different types of learning style… I know research has shown that 

the more types of style you have within learning, the more you’ll 

remember it and use it.”   

 

“I like the options…not everybody learns the same way, and having the 

options available…enhances one’s ability to learn and retain.” 

 

” If I discuss something after reading it, it sort of imprints on my brain a 

little bit better. So that’s why I like the combination.” 

 

Preference for 

combinations and 

options 

Delivery Methods 
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Discussion 
Question 

Interview 
Transcript 

  Patterns Themes 

 “I like to see things and kind of review it, I really liked that there was 

pictures and diagrams kind of helps you follow along.  Because if you just 

have a bunch of text for me I go, ‘Um.’ And I then have to sit and think 

about it.” 

 

“I liked how there were building blocks…so basically, you’re building the 

foundation for how the wound can present by means of stress. So you kind 

of outline what is stress? How does stress occur? How can it affect wound 

healing… How can we reduce stress? And then giving options there…So I 

like how it all kind of just tied together.” 

 

“I think that what interested me the most was the physiology and also you 

mentioned the building of the topic…it was very well-organized to be able 

to learn and build on.” 

 

“It was a very simple, stepped approach, and I liked that it would give you 

some information and then a very basic question.” 

 

Preference for step-

wise progression of 

information 

 

What did you like best 

about the learning 

module you reviewed? 

 

“It’s nice that it’s online so if you have to kind of step away…you can step 

away.” 

“The nice thing about it being online is that, especially as a working 

professional…it’s easy to come and go back…you can easily flip back and 

review it.” 

 

“You can almost see that happening at the bedside. You know, somebody 

pulls out their phone, and, oh, yeah, well, this is what it says, you know, 

these things can affect the wound healing so.” 

 

 

Preference for online 

delivery 

 

When you think about 

the content presented 

in the learning module 

you reviewed, what is 

the first thing that 

“I think a lot of times when you’re taking care of people they might forget 

the psychological component…but treating that part of it is really 

important; actually treating the psychological portion is very effective, can 

help kind of bring about change.” 

 

Psychosocial stress 

impacts wound healing 

and is often 

overlooked 

 

Educational Module 

Content 
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Discussion 
Question 

Interview 
Transcript 

  Patterns Themes 

comes to mind? “There’s so many different factors that affect wound healing, but often 

they never accounted for the psychological component…I think often that 

is something that is forgotten by the providers.  And I mean just anybody, 

everybody in general that there is more to wounds and other medical 

issues than just what meets the eye. So kind of looking at all of that.  So 

that’s a very good point.” 

 

What are some 

examples of other 

education delivery 

methods that you think 

would be helpful? 

 

“I can’t think of anything other than that maybe I missed like links.  That 

would be kind of nice to have had like for people who wanted to know 

more, is there any additional links where I can go to find more information 

about the subject material or whatever.” 

 

“I mean I feel like you want to follow the study to the end and make sure it 

gets published and so…I like the app idea. That to me would be really, 

really good.” 

 

“I think maybe it would be helpful to have a case study or something like 

that in there, give an example of this patient came in with a decube or 

something, and it looks like it’s this, but then once you delve into it, oh, 

okay, there’s a psychological component and then kind of how treating 

that helped with the wound because sometimes examples like that help 

solidify what you’re learning.” 

 

“So like maybe also a link that would direct you to a form of questions to 

ask, is this patient really depressed or is this patient – maybe have some 

sort of psychological area that needs to be brought to the attention of 

somebody.” 

 

“And maybe even with some pictures, photographs…of the progression of 

the wound daily and then when it started to go downhill, you know, some 

comments about the diet, the fluids, the psychosocial, you know, things 

like that so.” 

Desire for further 

development of 

education-delivery 

methods 

 

Note: Transcribed responses to discussion questions presented during the focus group, with patterns and themes identified through qualitative thematic 

and content analysis.
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