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ABSTRACT 
 
 

Wound prevalence is increasing due to the aging demographics of the population 
and a rise in chronic diseases.  Home health organizations face many challenges 
managing the rural home health patient with wounds as this population consumes a high 
number of resources and lacks access to wound experts.  Store-and-forward (SAF) wound 
teleconsultation allows the home health patient to receive treatment recommendations 
from a wound expert using photographs taken by the home health nurse.  The purpose of 
this practice improvement project was to explore patient, nurse, wound expert, and 
primary care provider satisfaction and perceived benefits of wound photography and SAF 
wound consultation in rural adult home health patients with wounds.  Rozzano Locsin’s 
Technological Competency as Caring in Nursing theory provided the guiding framework 
for this project.  A standardized wound photography protocol utilizing the NE1 Tool was 
developed and implemented in a home health department as an adjunct to the weekly 
written assessment.  One month later, three adult patients were recruited to a 12-week 
SAF wound consultation pilot using AthenaText application on mobile devices.  
Following the project period, a quantitative survey assessment of satisfaction and 
perceived benefits was conducted using three group-specific surveys. 

Seventeen participants completed the survey: (1) wound expert, (2) patients, (5) 
providers and (9) nurses.  All groups reported moderately high satisfaction with 
photography and 100% indicated  agreement that photographs should be a standard 
component of care.  Additional perceived benefits were noted in communication and 
identifying wound changes.  All participant groups were highly satisfied with SAF 
wound consultation.  Patients and the wound expert rated SAF wound consultation the 
highest citing benefits of reduced travel and promotion of rapid changes in treatment.  
Patients reported SAF consultation was equivalent to clinic care; however, comments 
suggest home-based wound care is superior to clinic-care in cases of severe immobility 
and difficult to reach wounds.  This project demonstrated high satisfaction and 
multidisciplinary benefits related to wound photography and SAF wound consultation in 
the rural home health population.  Standardized wound photography and SAF 
consultation is a cost-efficient, feasible, and essential component of wound management 
that improves access to wound expertise in the rural home health setting.   
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CHAPTER ONE – INTRODUCTION 
 
 

Introduction 

 
Over six million chronic wounds develop annually in the United States including 

pressure-related wounds, diabetic ulcers, and venous stasis ulcers (Murphy, 2012).  The 

coexistence of an aging population and rise of chronic illnesses such as obesity, diabetes, 

and congestive heart failure increases patient risk for development of a chronic wound 

(Sen et al., 2009).  In 2014, 4.9 million patients in the United States received care through 

home health agencies (Center for Disease Control and Prevention, 2016).  On average, 

one-third of the patients who receive home health care require wound treatment and 42% 

of these patients have more than one wound (Ellenbecker, Samia, Cushman & Alster, 

2008).  Home health organizations are challenged to treat increasingly complex wounds 

in patients with limited resources who also have decreased access to wound experts.  

Store-and-forward (SAF) teleconsultation provides a modality to exchange patient’s 

wound photographs for expert wound advice without the expense and delay of leaving 

home (Kobza & Scheurich, 2000; Zarchi, Haugaard, Dufour & Jemec, 2015). 

 
Background 

 
 

Definitions 
 
 

Conceptual.  Key terms which will be discussed include, telemedicine, 

teleconsultation, home health agency, primary care provider (PCP), wound expert, 

wound, chronic wound, and adverse wound events.  According to the American 
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Association of Telemedicine (n.d.), “Telemedicine is the use of medical information 

exchanged from one site to another via electronic communications to improve patients' 

health status” (para. 23).  Teleconsultation is a, “Consultation between a provider and 

specialist at distance using either store and forward telemedicine or real-time 

videoconferencing” (American Association of Telemedicine, n.d., para. 23).  

Telemedicine and teleconsultation are used interchangeably in this DNP project.  Centers 

for Medicare and Medicaid Services ([CMS], 2017) define home health agency as an 

organization that provides professional health care services outside of the hospital setting.  

PCP refers to a physician, nurse practitioner, clinical nurse specialist, or physician 

assistant who provides a range of health services as allowed by state law (“Primary,” 

n.d.).  Wound Expert is defined for this project as a licensed medical professional with 

advanced knowledge and experience in wound care, with or without advanced wound 

certification.  A wound is any injury to the external surface of the skin resulting in tissue 

damage (Sen et al., 2009).  Chronic wounds are wounds lasting greater than 3 months 

which fail to heal in a predictable and expected fashion (Sen et al., 2009).  Adverse 

wound events are any abnormality in the expected healing process which includes 

infection, dehiscence, surgical debridement, or requires an in-office consultation.   

 
Operational.  Patient and provider (nurse, wound expert, PCP) satisfaction in this 

project relates to the patient’s opinion of whether SAF wound consultation fulfilled their 

needs and/or provided a positive experience.  The perceived benefits of SAF wound 

consultation will be measured through assessment of the personal beliefs of the patient, 

nurse, wound expert, and primary care provider.  Perceived benefits are not scientifically 
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determined to be actual benefits but are rather the insights of those surveyed regarding 

the advantages of SAF wound consultation.  Organizational feasibility in this study 

relates to the ability of this organization to successfully implement a home health SAF 

wound teleconsultation program. 

 
SAF Telemedicine 
 

Telemedicine is not a treatment; it is mechanism used to exchange information 

and share expertise (Zarchi et al., 2015).  SAF, also called asynchronous telemedicine, is 

practiced when a photograph is taken and then transmitted to an expert clinician for 

analysis and recommendations (Chittoria, 2012).  SAF telemedicine is the most used 

form of telemedicine in dermatology (Tensen, van der Heijden, Jaspers & Witkamp, 

2016).  SAF teleconsultation does not require the expert clinician to be available at the 

time of the visit, which makes this intervention more flexible and cost effective than 

conventional telemedicine (Snoswell, Finnane, Janda, Soyere & Whitty, 2016).  Tensen 

et al. (2016) reports that SAF teleconsultation shortens time to consultation when 

compared to traditional office consultation.  Sugrue and Riggs (2005) reported similar 

findings with a decrease in consultation wait time from over three weeks to less than 

fourteen days. 

 
Device.  Tools for conducting wound SAF teleconsultation vary.  Early studies in 

wound care report using digital cameras to take photographs which were then 

downloaded and sent to an expert by secure email (Wilkins, Lowery & Goldfarb, 2007).  

More recent studies use smart phones or portable tablet devices to upload wound 
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photographs to the electronic health record (EHR) or a secure data base for wound expert 

review (Tensen et al., 2016).   

 
Delivery.  SAF wound teleconsultation can be delivered a multitude of ways.  

Studies in home health patients have used standard SAF teleconsultation format where 

the visiting nurse obtained wound photographs which were later sent to an expert 

clinician (Binder et al., 2007; Terry et al., 2009; Zarchi et al., 2015).  Other researchers 

have conducted synchronous electronic photo transmission with phone conversation 

while at the bedside during the home health visit (Sugrue & Riggs, 2005).  Purported 

benefits to this system were the immediate integration of recommendations into the plan 

of care.  Two additional identified studies provided a combination of traditional live 

video telemedicine followed by SAF wound teleconsultation (Buckley, Adelson & 

Agazio, 2009; Moore, Britton & Chetney, 2005).   

 
HIPAA 
 

The Health Information Portability and Accountability Act (HIPAA) was signed 

into law in 1996.  According to the U.S. Department of Public Health and Human 

Services (DPHHS), HIPAA provides federal protection for personal health information 

and sets standards for sharing of information between providers, health plans, and 

clearinghouses (DPHHS HIPPA, 2017).  Information that is individually identifiable and 

maintained by a covered provider is considered protected health information (PHI).  

Eighteen individual identifiers have been classified as PHI.  A wound photograph that 

includes information such as name, date of birth, tattoos, date of service, facility name, or 
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portions of the face is considered PHI (Shindell, 2016).  Wound photographs that contain 

no individual identifiers are not considered protected information under HIPAA.  Under 

HIPAA, providers may exchange PHI, including wound photographs, with other 

providers without patient authorization if necessary for treatment (DPHHS HIPPA, 

2017).   

The Joint Commission (2017), a national health care safety accreditation 

organization, recommends informed consent be obtained before taking patient 

photographs or before photographs are incorporated permanently into the medical record.  

In comparison, The American Health Information Management Association ([AHIMA], 

2010) suggests facilities that routinely take photographs for treatment include 

photography consent in the standard consent for treatment.  Organizations can use wound 

photographs for educational purposes during internal training without additional patient 

authorization (Shindell, 2016).  However, a separate consent should be obtained when 

photographs are used for purposes such as publication or conference presentation 

(AHIMA, 2010; Shindell, 2016).   

Confidential photo storage and sharing is essential to assure HIPAA compliance.  

Photographs taken with non-secure devices or digital cameras must be transferred to a 

secure, encrypted location and deleted from the device as soon as possible (Shindell, 

2016).  As a rule, photographs in the medical record should minimize obvious identifying 

factors to reduce the risk for inadvertent PHI disclosure and to protect patient dignity 

(Hampton & Kilroy-Finley, 2016).  Photographs with PHI should not be shared through 

standard phone, text, or email as these devices are prone to HIPAA security breaches, 
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left, and loss (Shindell, 2016).  Separate systems for photo storage are no longer 

necessary as current technology allows photographs to be integrated into the EHR along 

with traditional health information.  EHR applications produced by qualified vendors 

meet HIPAA regulations and maintain strict standards for data encryption, transfer, and 

storage (Shindell, 2016).  Vendor applications require a secure login and directly upload 

photographs into the EHR without saving the photo to the electronic device.      

 
Home Health Patients 
 

Patients who receive home health care must be under the care of a provider who 

certifies they are appropriate for home health.  Medicare, the largest payor of home 

health, also specifies the patient must be homebound (Sen et al., 2009).  Homebound 

patients are defined as those requiring an assistive device, special transportation or 

another individual, and the activity of leaving the home takes considerable effort (CMS, 

2017; Sen et al., 2009).  Home health patients residing in private homes or assisted living 

facilities receive periodic scheduled home visits from licensed nurses and therapists.  

Up to 80% of patients with wounds are cared for by community nurses working in 

home health or outpatient wound clinics (Lindholm & Searle, 2016).  The National 

Center for Health Statistics reported in 2014 that 83% percent of home health patients 

were over the age of 65 (Harris-Kojetin, Sengupta & Park-Lee, 2016).  Projections 

estimate that those older than 85 years will reach 27 million by 2050 and comprise 4.5% 

of the population.  The percentage of those requiring home health care will proportionally 

rise as the population over the age of 65 years increases.  The oldest population is more 

likely to be widowed, in poor health, and have limited family assistance to provide daily 
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personal care (Lindholm & Searle, 2016).  This aging group is also more likely to have 

medical conditions that require assistive devices such as walkers, wheelchairs, or oxygen 

equipment which increases the assistance needed to travel outside of the home (Sen et al., 

2009).  In addition, patients with pressure related wounds may be bedbound or 

wheelchair bound which further complicates travel as well as the assessment of wounds 

in an office setting.  Rural home health patients currently under the care of physician and 

licensed nurse require innovative wound management practices tailored to the setting in 

which they receive care, the home.  

 
Home Health Nurses 
 

Home health nurses provide wound care in challenging and unpredictable 

environments, which may lack proper sanitation, clean work surfaces, supplies, and 

caregivers to assist with wound care.  Another obstacle to rural home health care is the 

need to travel long distances to visit patients.  Nurses who provide wound care in the 

home may experience isolation from expert knowledge due to limited contact with other 

professionals (Zarchi et al., 2015; Winters & Lee, 2010).  Home health nurses hold 

baccalaureate or associates degrees in nursing and are licensed as RNs and LPNs.  

Despite this, many nurses may not have had adequate training in evidence based wound 

care.  Ayello and Baranoski (2014) reported that 68% of nurses (N = 647) surveyed 

indicated inadequate chronic wound training during formal nursing education.  Only 32% 

of surveyed nurses reported access to a multidisciplinary wound care team (Ayello & 

Baranoski, 2014).  Thus, many nurses lack exposure to the constantly changing 

guidelines for evidence based wound management (Gagnon et al., 2014).  Some authors 
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have proposed the home health nurse may improve wound care knowledge and be 

provided professional development opportunity by having regular interaction with a 

wound expert (Buckley et al., 2009; Gagnon et al., 2014; Kolltveit et al., 2016, Sugrue & 

Rigs, 2005). 

 
Wound Prevalence 
 

Wounds are increasingly being recognized as a cause of rapidly rising health care 

costs (Sen et al., 2009).  Wounds are caused by a variety of mechanisms and can be 

categorized by duration, origin, presence of infection, and whether they are open or 

closed.  Acute wounds include surgical wounds, burns, and traumatic wounds.  Pressure 

ulcers, diabetic ulcers, and venous stasis ulcers occur commonly, and are most likely to 

become chronic.  Chronic wounds affect approximately 6.5 million people in the United 

States (Sen et al., 2009).  Lindholm and Searle (2016) report 60% of all wounds cared for 

by home health nurses in European countries are chronic.  Pressure ulcers remain a 

concern in the United States with a prevalence rate of 22% in the acute care settings (Sen 

et al., 2009).  In addition, venous stasis ulcers affect 600,000 patients annually and 

comprise 70-90% of all lower extremity ulcers (Sen et al., 2009).  Another factor in 

wound development is the rising rate of diabetes which demonstrates a 25% prevalence 

in those over the age of 65 (American Diabetes Association, 2017).  The risk of wound 

development in a diabetic is estimated to be 25% with a 66% rate of reoccurrence (Sen et 

al., 2009).  Twenty percent of the 3 million annual hospitalizations related to diabetes are 

due to lower extremity ulcers (Lindholm & Searle, 2016).  Home health agencies must 
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establish strategies to deliver evidence based wound treatment in the home to speed 

healing and control costs.  

 
Local Considerations 
 

This DNP project is based around a home health agency located in the rural 

Midwest.  According to DPHHS (2011), over 75% of this state is considered frontier 

which is defined as having less than 6 persons per square mile.  The state has seven cities 

which sustain populations greater than 20,000 people.  Due to a relative absence of public 

transportation, 96% of patients drive or require a ride from family members to see their 

medical providers (DPHHS, 2011).  Of these patients, 13% drive over 30 miles to see a 

medical provider and 7% travel more than 50 miles (DPHHS, 2011).  The Henry J. 

Kaiser Family Foundation ([KFF], 2015) reports the state has the lowest median income 

of the surrounding five states and 12% of the state’s residents have annual income at or 

below federal poverty level.  Sparse population, low income, and geography create 

isolating circumstances which make it difficult for rural patients to obtain timely 

specialty care.   

Winters and Lee (2010) have highlighted the uniqueness of the rural setting 

through development of Rural Nursing Theory.  Rural Nursing Theory asserts that care 

models designed for urban settings are often ineffective in the rural setting because they 

fail to consider the issues faced by rural persons (Long & Weinert, 2010).  Effective 

delivery of rural health care requires focus on the unique rural person who may 

experience isolation and delayed care entry (Winters & Lee, 2010).  Other considerations 

include the geography of the area, available family and community support systems who 
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historically have provided local health care, and the rural nurse who often fills multiple 

roles within the rural community (Winters & Lee, 2010). 

 
Wound Expert Availability 
 

Certified wound experts include nurses who hold a bachelor’s degree or higher, 

physical therapists, physician assistants, and physicians.  Several organizations provide 

wound certification under a variety of titles which may include Certified Wound, 

Ostomy, and Continence Nurse (CWOCN®), Wound Care Certified (WCC®), Diabetic 

Wound Certified® (DWC®), Certified Wound Specialist Physician (CWSP®), and board-

certified plastics or reconstructive surgeons.  In this midwestern state, there are currently 

21 wound experts certified by the American Board of Wound Management and seven 

nurses certified by the WOCN society.  An internet search failed to reveal the number of 

WCC certified providers.  All listed certified wound experts practice in hospitals, 

specialty wound care clinics, or surgical practices located in the largest cities in the state.  

Due to a relative lack of wound experts, patients living in rural areas must endure long 

wait times and travel significant distances. 

 
Primary Care Providers 
 

DPHHS (2011) reports in 2005, a 50% reduction in the number of medical 

residents entering family practice in the United States.  Over 83% of this mid-western 

state is designated as Primary Care Professional Shortage Area (DPHHS Health, 2017).  

In 2014, Skillman and Stover reported 15 counties were without a practicing physician 

and 17 counties were without a practicing primary care family physician.  Currently, 762 
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physicians are practicing as primary care providers in the state (Skillman & Dahal, 2016).  

As more physicians choose specialty practice, rural states are likely to see a rise in nurse 

practitioners to fill the role of primary care provider.  Currently, there are more than 500 

active nurse practitioners in the state (KFF, 2017).  Doctorally prepared Family Nurse 

Practitioners (DNP FNPs) licensed in this state practice independently as advanced 

practice registered nurses (APRNs) with full prescriptive authority.  In rural areas, the 

DNP prepared FNP may be the sole provider of medical services for a community.  DNP 

FNPs need resources to support the care of the home health patient with wounds who 

may lack access to a wound expert.  FNPs practicing in rural areas will benefit from 

expert wound consultation to improve the provision of evidence based wound care.  

Gagnon et al. (2014) and Buckely et al. (2009) reported during teleconsultation 

knowledge may be transferred from the expert.  Thus, SAF teleconsultation may support 

and develop the DNP prepared FNP’s autonomy and confidence in the treatment of 

wounds.  

Under federal law, FNPs can conduct the face-to-face patient visit in the clinic 

and order home health.  However, a signature by a physician is required for order 

validation.  FNPs maintain care coordination during the home health admission and 

resume full care of the patient following discharge.  Current law hinders the care of rural 

patients and places unnecessary burden on the limited staff providing primary care in the 

rural setting.  A new bill, The Home Health Planning Improvement Act (H.R. 1825), has 

been introduced for legislation which proposes FNPs can independently order and 

manage home health services (American Association of Nurse Practitioners, 2017).  
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Significance 
 
 

Financial Impact of Wounds 
 

The estimated annual cost to manage chronic wounds in the United States exceeds 

$25 billion (Sen et al., 2009).  Nursing time and hospital costs are estimated to account 

for 80% of the total cost of wound care (Lindholm & Searle, 2016).  Individual wound 

costs can be widely variable.  Uncomplicated surgical wounds consume the least amount 

of resources; whereas chronic or infected wounds often require expensive interventions 

such as surgical debridement, hospitalization, and prolonged periods of care (Sen et al., 

2009).  Contrary to common belief, wound dressing supplies account for a very small 

proportion of the cost (Lindholm & Searle, 2016).  Lindholm and Searle (2016) report the 

main contributors of wound care costs are time to wound closure, number of health 

professional visits, and wound complications.  A reduction in any of the three drivers has 

the potential to significantly reduce the burden on the health system.   

Chronic wounds also have global financial consequences beyond health care 

dollars, including decreased productivity, missed work days, and disability (Murphy, 

2012).  Patients are often forced to choose between work commitments and compliance 

with wound care (Sen et al., 2009).  Chronic wounds cause financial strain on personal 

and community resources.  Venous ulcers alone account for 2 million lost work days each 

year and may be a cause for early retirement in up to 12% (Sen et al., 2009).   

Chronic wounds present challenges to home health agencies as they traditionally 

require services for an extended period and consume large amounts of resources.  Harris-

Kojetin et al. (2016) reported the population over the age of 65 is projected to reach 88 
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million by 2050 and approximately two-thirds of this population will require long term 

care services including home health care.  Home health agencies will be taxed to care for 

the expanding older population under Medicare’s current prospective payment system 

which reimburses agencies an established dollar amount for every 60-day episode of care.  

Home health agencies must establish evidence-based wound management programs to 

heal wounds faster with fewer nurse visits and lower costs to assure future sustainability 

in health care (Lindholm & Searle, 2016; Terry et al., 2009).  

 
Wound Expert Consultation 
 

Certified wound experts use current evidence in wound healing and advanced 

wound care products to heal wounds faster often while decreasing frequency of dressing 

changes, and nurse visits (Kobza & Scheurich, 2000; Moore et al., 2005; Zarchi et al., 

2015).  Lindholm and Searle (2016) report that the average outpatient wound dressing is 

changed every three days; however, a survey in Denmark found that up to 23% of home 

health patients received daily wound care.  The selection of an appropriate wound 

dressing is based on location, drainage, and the correct identification of the wound type.  

Excessive dressing changes increase the number of nurse visits, supply costs, and may 

also increase the risk for wound infection (Lindholm & Searle, 2016).  Wound experts 

accurately identify the wound condition and prescribe the appropriate wound dressing 

and frequency.  Arnold and Weir (1996) conducted a retrospective analysis of home care 

patients over 18 months which demonstrated wound healing rates of 78.5% in those 

patients cared for by certified wound nurse specialist (N = 344) compared to 36.6% 

healing rate in those who received standard nursing care (N = 464).  Home health 
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agencies can use SAF telemedicine with a certified wound expert to increase timely 

access to expert clinician knowledge which maximizes healing through evidence-based 

wound care (Sugrue & Riggs, 2005). 

 
Wound Photography 
 

Current practices at the home health organization in this project do not include the 

use of routine wound photography.  Early studies related to wound photography cited the 

process to upload, manage, and store photos was time consuming and counterproductive 

(Baer, Williams, Vickers & Kvedar, 2004).  However, current technology allows high 

quality digital photographs to be taken with portable electronic devices and uploaded 

effortlessly into the EHR (Kim, Evans, Steinberg, Pollard, & Attinger, 2013).   

 
Professional Organizations.  The National Pressure Ulcer Advisory Panel 

(NPUAP) and the WOCN Society support wound photography as an adjunct to the 

written wound assessment.  However, neither organization has published or endorsed a 

photography protocol.  The NPUAP and WOCN society recommend organizations 

develop standardized processes for wound photography to assure consistency between 

providers which maximizes the practice value (NPUAP, 2014; WOCN, 2012).  The 

American Professional Wound Care Association has supported photography since 2008 

when they published a White Paper stating digital cameras for taking wound photographs 

were essential to maintain a successful wound care program. 

 
Clinical Practice Guidelines.  The NPUAP (2014) published a Clinical Practice 

Guideline (CPG) which summarizes best practice for the assessment, monitoring, and 
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treatment of pressure ulcers.  The Pressure Ulcer CPG addresses the usefulness in 

standardized, serial wound photographs as an adjunctive component to the written 

assessment to monitor and document wound healing.  The NPUAP was rigorously 

designed and thoroughly conducted by 12 team members and included a total of 104 

experts and 356 literature sources during the development.  The NPUAP CPG was 

analyzed using the AGREE II criteria and given an overall rating of 6/7 for the absence of 

patient’s preferences (Brouwers et al., 2010).  The recommendation and level of evidence 

for wound photography is reported as Level C.  The guideline does not address SAF 

wound consultation or specify a standardized procedure for wound photography.  

Bradshaw, Gergar and Holko (2011) developed an organizational competency-

based CPG for taking wound photographs after a literature search failed to identify a 

previously documented process.  Strengths of the Wound Photography CPG include the 

use of a multidisciplinary team and a review of the literature which identified 11 peer 

reviewed sources.  Bradshaw et al. (2011) reported that use of the Wound Photography 

CPG enhanced staff confidence and skill which led to greater efficiency and an increase 

in the value of the wound photographs.  

 
Expert Recommendations.  Independent wound experts agree that wound 

photographs provide valuable objective information that supports the written assessment 

when they are taken at regular intervals and follow established photography protocols 

(Bradshaw et al., 2011; Stotts & Sparacino, 2005; Woo, 2011).  Written documentation 

and manual wound measurement remain essential as wound photographs cannot capture 

details such as tunneling, depth, undermining, induration, warmth, or odor.  However, 
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wound photographs can objectively capture wound details that are subject to opinion such 

as color, quality of drainage, percentage of granulation tissue, necrotic tissue, and 

circumferential skin integrity (O’Connell-Gifford, n.d.).  Wound photographs enable the 

provider to identify changes in the wound which helps determine if the current therapy is 

effective or requires a change (Florczak et al., 2012; Jorgensen, Sorensen, Jemec & 

Yderstraede, 2015, Kim et al., 2013).  Some wound experts argue that wound 

photography helps to substantiate the nursing care given and may prevent litigation 

(Swezey, 2012; O’Connell-Gifford, n.d.).  In addition to including a written assessment 

with the wound photograph, clinicians should always document details concerning any 

oral and written communication about the wound to the patient, family, and ordering 

provider (Mager, 2004).  

 
Problem 

 
 

Home health patients with wounds place a significant financial burden on home 

health agencies as they require high staff utilization over prolonged periods.  In addition, 

home health patients in the rural setting lack direct and timely access to wound experts 

and may not be receiving evidence based wound management, including the use of serial 

wound photographs. 

 
Purpose 

 
 

The purpose of this DNP scholarly project is to implement a practice 

improvement project to explore patient and provider (nurse, wound expert, primary care 
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provider) satisfaction and perceived benefits of SAF wound consultation in the care of 

rural adult home health patients with wounds.  The objectives of this project include 

development and implementation of a standardized photography protocol for weekly 

home health wound assessments and SAF wound consultation using 3 patients.  The goal 

of this project is to determine individual organizational value and feasibility of SAF 

consultation and wound photography.  The culmination of the project will be a 

presentation of results to the local organization and rural health care community 

including recommendations for wound photography and SAF use in future home health 

wound care. 
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CHAPTER TWO – REVIEW OF LITERATURE 

 
Introduction 

 
 Providing evidence based wound treatment to home health patients through SAF 

wound teleconsultation has the potential to reduce organizational costs, nurse visits, and 

improve wound healing.  A literature review was conducted to identify the current state 

of knowledge related SAF telemedicine in wound care in the outpatient setting.  This 

review addresses SAF telemedicine with a wound expert in the adult outpatient with a 

variety of wound types.  This review will not address pediatrics or SAF in the inpatient 

setting.  Topics covered include: reliability of remote photographic analysis, patient 

perspectives, nurse perspectives, the effect on wound healing, and other potential benefits 

of SAF wound consultation. 

 
Methods 

 
 A search for literature published in the last 16 years was conducted through 

medical and nursing databases including CINAHL, MEDLINE (PubMed), Joanna Briggs 

Institute, and Cochrane Library.  Google and Google scholar searches expanded the 

search to yield additional grey literature not commercially published.  Expert 

recommendations were sought from key organizations including WOCN Society, the 

NPUAP and the American Professional Wound Care Association.  Search terms were 

extracted from the research question and further expanded based on relevant studies.  The 

keywords wound*, home care, home health, telemed*, pressure ulcer, chronic wound, 
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outpatient, photo*, assessment, assessment method, documentation, nursing, and smart 

phone were used in various combinations within each database.  Additionally, sources 

were extracted from the bibliographies of retrieved primary sources. 

 
Findings 

 
Reliability of Remote Photographic Analysis 

A variety of studies have established the reliability and validity of remote (off-

site) wound photograph analysis compared to in-person analysis (Baer et al., 2004; 

Rennekampff, Fimmers, Metelmann, Schumann & Tenenhaus, 2015).  Chittoria (2012) 

conducted a narrative summary which reported 90% diagnostic agreement between in-

person and remote diagnosis of wound photographs using mobile phones.  Localio et al. 

(2006) and Baer et al. (2004) both demonstrated good overall sensitivity and agreement 

on pressure ulcer classification from wound photographs.  Systematic reviews of SAF in 

wound care have reported high inter-rater reliability; however, there is some variation in 

reliability between wound types (Canadian Agency for Drugs and Technologies in 

Health, 2014). 

An off-site wound expert can reliably evaluate a single wound photograph; 

however, the true value of wound photography emerges when multiple photographs are 

assembled.  Wound photographs allow objective comparison over time to identify 

therapy effectiveness.  Mohafez, Ahmad, Roohi and Hadizadeh (2016) reported that 

images of wounds taken at regular intervals carries the highest index for healing.  Other 

studies demonstrated similar findings, reporting regular wound photo documentation aids 
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in monitoring the effectiveness of therapy (Florczak et al., 2012; Jorgensen et al., 2015; 

Kolltveit et al., 2016). 

 
Patient Perspectives 

Home health patients are already supported by a provider overseeing care and a 

home health agency delivering care through routine nursing visits.  SAF wound 

teleconsultation has the potential to bolster effectiveness of wound therapy within the 

context of an established relationship between the patient and the home health nurse.  

Home health patients may live an hour’s drive or more from the nearest hospital or clinic.  

Thus, a 15 to 30-minute office wound consult is unlikely to provide benefit to the rural 

home health patient when compared to the effort, planning, and cost to arrange such a trip 

(Winters & Lee, 2010).  Multiple studies have attempted to measure the impact of SAF 

wound consultation from the perspective of the patient.  Two case-series pilot studies 

demonstrated high patient satisfaction scores (75-98.2%) related to SAF wound 

consultation with only 3.6% reporting preference for live consultation (Binder et al., 

2007; Wilkins et al., 2007).  Patients with wounds in areas that are difficult to see have 

reported peace of mind knowing how their wound looks (Wang, Anderson, Jones & 

Evans; 2014).  Wang et al. (2014) used a structured questionnaire to identify 81% of 

patients believed wound photography helped monitor their recovery.  Of those, 58% 

believed that photographing wounds increased their involvement in care.  Wang et al. 

(2014) reported that patients who could see their wound were four times more likely to 

remember how their wound appeared and monitor wound progression.  Wound 
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photographs can be used in mutual goal setting and patient teaching to reinforce the effect 

of following treatment recommendations (Wang et al., 2014). 

 
Nurse Perspectives 

Researchers have published nurses’ perceived benefits to SAF wound 

teleconsultation, which includes improved communication, nurse mentorship, 

identification of wound changes, and timely access to expert consultation (Chanussot-

Deprez & Contreras-Ruiz, 2008; Florczak et al., 2012).  SAF wound teleconsultation 

provides nurses and wound experts a secure process to exchange assessment information 

and expert recommendations which can be documented in the medical record.  Through 

serial wound photographs, SAF helps to standardize the monitoring process and 

terminology which improves interdisciplinary communication.  Kolltveit et al. (2016) 

found that the combination of wound photographs and written description made wounds 

issue more visible, increased the knowledge of providers, and improved the quality of the 

documentation.  SAF may also provide an opportunity for nurses to increase personal 

wound knowledge through routine access to a wound care expert (Buckley et al., 2009).   

Multiple nurses often provide care for a single wound patient.  Wound 

photographs support the nurse in identifying changes between visits, thereby reducing the 

variability between nurses (O’Connell-Gifford, 2011; Stotts & Sparicino, 2005).  

Florczak et al. (2012) conducted a pre/posttest evaluation of nurse perceptions in using a 

smartphone photo wound documentation system.  While the study was small (N = 38), 

paired t-tests demonstrated significant increase in perceived improvement in wound care 

through the ability to review wound progress (p = 0.000) and the early recognition of 
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wound changes (p = 0.001).  Other descriptive and case-studies have similarly supported 

increased nurse satisfaction with SAF and wound photography related to the ability to 

rapidly detect wound changes (Chanussot-Deprez & Contreras-Ruiz, 2008; Kolltveit et 

al., 2016, Gagnon et al., 2014; Sugrue & Riggs; 2012). 

 
Wound Healing 

The review of literature identified multiple SAF wound teleconsultation studies 

where researchers observed the impact on wound healing in the outpatient setting (See 

Appendix A for Synthesis Table), but few have looked specifically at the home health 

population.  Patients receiving wound care outside of a tightly controlled hospital 

environment are similar in that they lack clear access to expert consultation and they are 

exposed to many influential environmental factors.   

The highest quality evidence presents from two randomly controlled trials 

(RCTs), however both consisted of small sample sizes and design flaws in one study 

resulted in decreased dependability and reliability of results (Terry et al. 2009; 

Rasmussen et al., 2015).  Terry et al. (2009) randomized home health patients with 

various wounds (N = 103) into three groups.  However, an increase in healing time for 

the SAF group was reported due to a disproportional number of severe wounds being 

assigned to the group.  The SAF group did however demonstrate the most significant 

reduction in wound size, which provides evidence of SAF impact on wound healing.  In 

comparison, Rasmussen et al. (2015) conducted the largest RCT (N = 401) with strongest 

design using SAF wound consultation, along with a telephone call, in outpatient diabetic 

patients with wounds.  Rasmussen (2015) reported equivocal healing and amputation 
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outcomes in the SAF intervention group compared to standard face-to-face visits in the 

clinic.  However, an unexpected increase in mortality was reported in the intervention 

group, which was not explained by adjustment of known variables.  Authors recommend 

caution when employing SAF wound consultation in high risk diabetic patients as they 

may be at higher risk of mortality and may require closer monitoring (Rasmussen et al., 

2015).   

Two quasi-experiments in home health patients used non-random assignment and 

demonstrated decreased wound healing time in the SAF telemedicine group compared to 

baseline data used as a control group (Kobza & Scheurich, 2000; Zarchi et al., 2015).  

Kobza and Scheurich (2000) reported all 191 chronic wounds demonstrated shorter 

healing times, with 58% of SAF patients (N = 76) discharged with healed wounds 

compared to 37% at baseline.  Zarchi et al. (2015) reported the SAF wound consultation 

group (N = 55) was more than twice as likely (AHR 2.19, 95%CI) to heal compared to 

the control group (N = 40), who received standard home health nursing treatment.   

Other researchers have quantified healing outcomes associated with SAF wound 

consultation using days to wound healing, which has been used to establish wound 

healing benchmarks.  Moore et al. (2005) conducted an observational study using SAF in 

hard to heal, chronic home health wounds (N = 18) and demonstrated all wounds healed 

in 61 days.  Moore et al. (2005) did not use a control group; however, the findings are 

consistent with healing benchmarks proposed by other researchers.  Similar wound 

healing benchmarks replicated in the clinic setting, demonstrated reduced wound duration 

from 105 days to 70 days (Summerhayes, McGee, Cooper, Ghauri & Ranaboldo, 2012).  
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Terry et al. (2009) presented new home health wound healing benchmarks: 51 days for 

pressure ulcers and 34 days for surgical wounds.  Wound healing benchmarks published 

in the literature may provide home health agencies a comparison to assess effectiveness 

of wound care delivery.  SAF wound consultation has also been successfully utilized in 

the long-term care population.  Vowden and Vowden (2013) conducted a quasi-

experimental study in long term patients with chronic wounds (N = 26) and reported 

healing times were less in the SAF wound group (10 months) compared to the control 

group (15 months).   

Although all outpatient studies involving SAF were included in this literature 

review, it is important to note that differences exist between home health, long-term care, 

and clinic populations.  Home health patients live independently in unpredictable 

environments and receive routine nursing visits in addition to SAF expert wound 

consultation.  Long-term care patients also receive routine nursing care, live in a more 

controlled environment but are often in poor health and have higher rates of chronic 

wounds.  The outpatient clinic population receives the SAF intervention from a medical 

assistant or nurse in the clinic but generally no nursing visits to the home.  Routine home 

nursing visits likely impact wound healing; however, this factor is not generally 

controlled or accounted for in research.  Zarchi et al. (2015) emphasized the difficulty in 

isolating the effects of SAF wound consultation from confounding variables which also 

improve wound healing such as improved nurse wound care knowledge, increased 

organizational focus on wound care, and timely treatment changes.  Little research is 

available addressing factors that may impact the effectiveness of the nursing home visit 
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in wound care.  The DNP student speculates that the experience of the attending nurse, 

wound care knowledge, patient’s involvement, number of visits, and the quality of the 

nurse-patient relationship may all impact wound healing. 

 
Other Proposed Benefits 

The literature review also identified other outcomes associated with SAF wound 

teleconsultation which includes a reduction in adverse wound events, wound-related 

hospitalizations, nurse visits, and wound supply costs (Kobza & Scheurich, 2000; Moore 

et al., 2005).  Moore et al. (2005) reported a 55% reduction in number of home visits and 

a 35% reduction in wound supplies with SAF wound telemedicine in home health 

patients.  Although the study was small (N = 18), the findings are significant because 

100% of the chronic, hard to heal wounds demonstrated healing at 61 days.  Sugrue & 

Riggs (2005) conducted an organizational pilot study that included a phone call at the 

time of the visit and reported a reduction in adverse wound events and decreased visits 

per patient episode with implementation of a SAF wound consultation program.  Kobza 

and Scheurich (2000) also reported a reduction in wound-related hospitalization from 

18% to 6% in the SAF telemedicine group (N = 76) which was comprised of home health 

patients with chronic wounds.  Vowden and Vowden (2013) report reduction in 

hospitalization in one case and identification of the need for early hospital admission in 

another case.   
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Gaps in the Literature 

 
Quality evidence to support SAF telemedicine in the home health patient with 

wounds is lacking.  The current evidence is comprised of two RCTs, small quasi-

experimental and observational studies with less than 95 participants, and expert 

recommendations.  Design flaws in one RCT and a finding of increased mortality in 

another weaken the strength of the evidence.  Conducting high quality RCTs in wound 

care is challenging due to multiple causative factors which can impact wound healing and 

are difficult to control for in study design.  The small studies which currently support 

SAF wound consultation all lack generalizability to other settings.  Additional well-

designed research is needed to assess the validity of SAF wound teleconsultation in the 

home health patient and its effect on costs, nurse visits, hospitalization, wound healing, 

and satisfaction.  

 
Conclusion 

 
A review of the literature indicates an overall lack of high-quality evidence to 

promote the superiority of SAF wound telemedicine in home health patients.  However, 

separate studies of various designs have reported similar findings cumulatively 

supporting the use of SAF wound consultation.  The available literature proposes there is 

relatively low risk associated with this intervention, and potential for substantial clinical 

and cost-saving benefits.  An SAF wound consultation improvement project will be 

undertaken to assess the perceived value of this technology at an individual rural 

organization and the effect on patient and provider satisfaction. 
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Theoretical Framework 

 
Theorist 

Rozzano Locsin’s (2005) Technological Competency as Caring in Nursing 

(TCCN) theory provided the guiding framework for this study.  TCCN, a middle-range 

theory, was introduced in 2001 to addresses the complex relationship and intersection of 

nursing, technology and caring (DeJonge, Vankampen, Cambier & Kelly, n.d.).  Locsin 

explored the challenges of nursing maintaining the focus on caring within an environment 

where an increasing number of complex and technological tools are used.  Locsin defined 

caring as a conscious collected effort by the entire profession to demonstrate 

“…intentional, deliberate, and authentic encounters” (Locsin & Purnell, 2015, p. 51).  

This professional concept is distinguished from caring as a personal feeling or attribute.  

TCCN theory proposes the caring nature of the nurse can translate through competent use 

of technology (Locsin & Purnell, 2015).  Locsin’s TCCN theory (2005) will provide 

unique nursing knowledge and rationale to promote nurses’ mastery of the SAF 

technology to assure the coexistence of technology and intentional expression of caring. 

 
Conceptual Model 

The concepts of “technological knowing” and “participative engaging” from 

Rozzano Locsin’s (2001) TCCN theory will provide the guiding construct for this DNP 

project. 

 
Technological Knowing.  The technological knowing concept was selected to 

address the project’s intent to introduce another technological component, wound 
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photographs within the context of the patient-nurse-relationship.  Technological knowing 

encompasses technological competency, appreciation for caring, and intent to 

comprehensive knowing of persons (Parcells & Locsin, 2001).  Technology requires a 

significant demand for nursing attention which can interfere with the fundamental 

concept of nursing to care for the patient.  According to Locsin, through technological 

knowing the nurse can more fully engage and interact with patients in meaningful ways 

(Locsin & Purnell, 2015).  Locsin (2013) acknowledged that as technological tasks 

increase within nursing practice the patient can be similarly viewed as an object that 

requires fixing.  TCCN theory (2001) asserts the nursing profession can avoid reduction 

to a robotic nurse who completes tasks through use of unique nursing knowledge focused 

on theory-based actions which are grounded in the concept of caring.  The technological 

knowing concept was used to design the intervention so the act of taking photographs did 

not present a barrier for the nurse in the development of deliberate patient engagement.  

The concept guided the creation of a wound photography competency training to allow 

nurses to become experts over the technology prior to project implementation.  The 

technologically knowing nurse comfortably and confidently carries out the necessary 

technological skill to achieve comprehensive patient knowing while maintaining the 

focus on caring (Locsin, 2005).  

 
Participative Engaging.  Locsin’s theory is grounded in maintaining the 

humanness of the patient and preserving the natural relationship between the nurse and 

patient (Locsin & Purnell, 2015).  Participative engaging encompasses the shared 

activities that occur through the dynamic process of knowing persons, implementing 
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interventions, and observing outcomes (Locsin, 2013).  The rationale for choosing this 

concept was to increase patient engagement and understanding in the role that technology 

plays (DeJonge et al., n.d.).  Nurses used the concept of participative engaging to 

demonstrate how obtaining wound photographs fulfills the comprehensive knowing and 

understanding a person which further demonstrates nursing’s commitment to caring.  The 

participative engaging concept was used to develop shared goal setting with patients 

during care plan development.  This concept provides a framework for evaluation where 

wound photographs are shared and mutually discussed at regular intervals allowing the 

patient to observe changes, reflect on personal role, and fully integrate into the plan of 

care.  The patient was invited to engage as a participant in the care using technology 

rather than be an object of the care (Locsin, 2013).  This process of evaluating wound 

photographs informed both the nurse and the patient. 
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CHAPTER THREE – METHODS 

 
Methods 

 
Home health patients with wounds living in rural communities require innovative 

care delivery to assure access to high-quality, evidence based wound interventions.  

Many home health patients in the rural Midwest lack accessibility to wound experts due 

to scarcity of wound specialist and the inability to travel.  The purpose of this DNP 

scholarly project was to establish and implement a pilot SAF wound consultation 

protocol which included interdisciplinary staff education regarding use of wound 

photography.  The DNP project evaluated patient and provider satisfaction, identified 

perceived value and benefits of SAF wound consultation, and informed recommendations 

regarding the feasibility of full organizational implementation. 

 
Design 

 
 The DNP project used a non-experimental quantitative design to translate 

best practice in wound care into the rural home health setting.  Data collection 

occurred through structured patient, nurse, PCP, and wound expert surveys with 

responses rated on a five-point Likert scale.  Demographic information was 

extracted from each patient’s electronic medical record.  Rozzano Locsin’s (2005) 

TCCN theory was used as the guiding framework for nurse engagement in 

technology to demonstrate the technologically competent nurse can seamlessly 

blend invasive technology into deliberate and caring nursing actions.  
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Setting 

 
The home health agency at the center of this DNP scholarly project is a not-for-

profit, hospital based, home health organization in the rural Midwest.  The home health 

agency and attached 25-bed critical access hospital are in a community of less than 7,000 

people.  The agency’s service area encompasses two counties covering 6,221 square 

miles and 13,300 people.  Nurses travel as far as 60 miles from the agency to see patients.  

Annually, the agency provides services to approximately 200 home health patients 

through 2,400 nursing visits (B. Putnam, personal communication, January 31, 2017).  

The agency employs 11 registered nurses, two licensed practical nurses, five personal 

care aides, a social worker and a physical therapist.  The nearest advanced wound care 

clinic is located 106 miles from the study location and is in the third largest urban city in 

the state.     

The DNP student has a 13-year history working in rural nursing and has spent the 

last six years in home health.  The home health agency routinely provides wound care 

services to patients with a variety of wound types.  Visit frequency depends on the wound 

type, amount of drainage, location, and the patient’s circumstances such as how far they 

live from the facility and whether they live alone.  Nurses complete wound 

documentation during each visit within the EHR using a laptop or tablet.  Detailed wound 

measurements are taken once weekly; wound photographs are not currently a part of the 

documentation process.  Nurses make every effort to document their assessment during 

the visit.  However, circumstances such as time or the condition of the home may require 

the nurse to chart afterwards in the car or at the office.  A variety of nurses may care for 
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the same wound patient over the course of the care episode, emphasizing the importance 

of accurate wound documentation between nurse visits. 

In cases of new wounds or difficult to heal wounds, home health nurses 

traditionally obtain expert wound treatment recommendations by phone from a local 

wound expert after giving a verbal report.  Documenting and substantiating this type of 

informal wound consultation in the medical record is challenging.  The patient can be 

scheduled in the wound clinic, but this takes considerable time and is taxing for the home 

bound patient.  Optimizing nursing staff efficiency through routine access to expert 

wound consultation will assure the provision of evidence-based wound care and reduce 

unnecessary treatment costs.  In addition, the use of serial wound photographs will 

provide objective measurement of healing and help nurses determine the effectiveness of 

current wound therapy.  

 
Sample 

 
The population focus of this project was the rural home health patient, visiting 

home health nurse, off-site wound expert, and primary care provider.  The target 

population was a convenience sample of three adult home health patients receiving 

wound care at a specified home health agency during the project period.  Any nurse 

employed by the home health department who provided care for a patient in the study 

was included in the nursing survey process.  A pre-selected Wound Care Certified RN 

functioned as the off-site wound expert.  The wound expert was employed by the same 
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organization and practiced in an outpatient clinic.  Additionally, the primary care 

provider of each patient was included in the survey process. 

 
Inclusion Criteria 

Adult home health patients aged 21 years and older who received wound care 

during January 8, 2018 through April 1st, 2018 and had a signing provider with 

AthenaHealth access were eligible to participate.  No criteria were specified for wound 

type or condition.  Patients presenting for admission during the project period as well as 

those who began receiving wound care services prior to the start of the study were both 

eligible to participate.  

 
Exclusion Criteria 

Pediatric patients and hospice patients were not included in the project sample. 

 
Implementation 

 
As part of the scholarly project, the DNP student developed an organizational 

multidisciplinary committee to guide the implementation of the project.  Team members 

include the home health department manager, hospital clinic manager, clinic informatics 

leader, wound expert, and home health staff nurse.  A fishbone analysis diagram was 

constructed to examine and identify barriers to the provision of evidence based wound 

care in rural home health (See Appendix B for Fishbone Analysis).  Historical evidence 

from the agency’s 2016 census was also collected to assess wound prevalence and type.  

The organization provided wound care to 41 patients in 2016 representing 20.5% of all 
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patients serviced.  The high prevalence of wounds in this population provided supportive 

rational for this project as an opportunity to improve care and reduce organizational costs. 

 
Figure 1.  Home Health Wound Prevalence by Wound Type 

 
 
 
Phase 1 
 

The DNP project was implemented in two phases.  Phase one began in the fall of 

2017 with development of a wound photography protocol (See Appendix C for Wound 

Photography Protocol).  The photography protocol was developed in conjunction with the 

local wound expert and was based on evidence found in the literature.  The DNP student 

conducted a wound photography in-service for all home health nurses using an adaptation 

of Bradshaw et al.’s (2011) Wound Photography Competency, the NE1 Wound 

Assessment Tool (NE1), and online NE1 resources (MEDLINE, 2017).  Locsin’s TCCN 

theory (2005) provided project guidance to assure nurses were given thorough training to 
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support competency with the technological act of taking wound photographs.  Nurses 

who demonstrate competency with the technology used for wound photography can 

maintain their focus on caring for the patient.  Following the hands-on training, each 

home health nurse demonstrated competency in wound photography by conducting 

wound photography of three simulated mannequin wounds.  The DNP student and the 

home health nurse reviewed photographs to assure consistency and adherence to the 

protocol.  The home health department implemented the wound photography protocol 

following the in-service and began taking photographs of wounds as a standard 

component to comprehensive weekly wound assessment. 

 
Phase 2 

The DNP student conducted a second educational in-service in January of 2018, 

one week prior to project implementation.  The in-service introduced SAF wound 

teleconsultation and the DNP project details (See Appendix D for SAF Wound 

Teleconsultation Flow Chart).  Nurses demonstrated competency by completing three 

simulated SAF wound teleconsultations following the established protocol (See 

Appendix E for SAF Wound Teleconsultation Protocol). 

Patients eligible for inclusion in the project were asked on admission or during 

their care episode for consent to participate in the SAF pilot project.  The project consent 

and photography consent were signed by the patient with the home health nurse.  Each 

patient in the project received a folder that included a project information flier, copy of 

the IRB approval, copies of consent forms and the DNP student’s contact information 

(See Appendix F for DNP Project Information Flier).  Wound photographs were taken 
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weekly by the home health nurse during the home visit using AthenaText on a mobile 

electronic device.  AthenaText is a HIPPA certified, secure, and confidential program 

that directly uploads the wound photograph into the EHR.  The wound expert reviewed 

the wound photographs and made treatment recommendations within 72 hours.  The PCP 

was notified in Athena of the wound assessment, photograph, and proposed treatment 

recommendations.  The PCP had an opportunity to accept or make additions to the wound 

management orders.   

 
Data Collection 

 
Process 

The DNP student collected patient demographic data from the medical record; 

data was de-identified and transferred to an excel spreadsheet.  The spreadsheet was 

developed under the guidance of the Montana State University Statistical Analysis office.  

Each patient was identified by an assigned number.  The spreadsheet was kept on a 

secure, password protected computer.  Patient’s name, date of birth, and other potentially 

identifying information was kept confidential throughout the project.  Information 

collected included: age, gender, Braden score, wound characteristics, and chronic disease 

diagnosis (diabetes, peripheral vascular disease, chronic obstructive pulmonary disease, 

malnutrition, obesity, wheelchair, or bed bound), total length of stay on home health 

services, time to wound closure, total number of nurse visits made, and adverse wound 

events.   
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Upon project completion, a paper Likert survey was administered to all home 

health nurses, wound specialists, and primary care providers involved in the SAF process.  

The surveys were kept confidential and only identified by survey type (patient, nurse, 

provider).  The patient was asked to complete the survey upon discharge or at the 

completion of the study period, whichever came first.  Nurses were given the survey 

during a mandatory staff meeting.  PCPs were hand delivered the survey during normal 

business hours.  Paper surveys were returned via the organizational mail system using a 

secure envelope or by a pre-addressed envelope through United States Postal Service.  

The provider participants each received a $5 coffee card upon survey completion. 

 
Tools 

 
Survey.  Separate 5-point Likert scale surveys were developed for patients, 

nurses, and providers to address satisfaction and perceived benefits of wound 

photography and SAF wound consultation.  The surveys included 15 structured questions 

and one open ended question asking for any additional feedback related to the 

experiences with SAF or wound photography (See Appendix G for Patient, Nurse and 

Provider Surveys).  The surveys were developed from concepts identified in the review of 

literature and further guided by the unique needs of the organization.  All surveys were 

pilot tested prior to use with three staff nurses, three lay persons, and two APRNs to 

assure readability.  The purpose of the survey was to answer eight main questions divided 

into two categories. The survey results would be used to determine the feasibility of full 
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organizational implementation of wound photography and an SAF wound consultation 

program.   

SAF Wound Consultation:  

1. What is the provider’s (nurse, primary care provider and wound expert) level 

of satisfaction with SAF wound consultation? 

2. What do providers perceive as benefits of SAF wound consultation?  

3. What is the patient’s level of satisfaction with the SAF wound consultation? 

4. What do patients perceive as benefits of SAF wound consultation? 

Wound photography: 

5. What is the provider’s level of satisfaction with wound photography? 

6. What do providers perceive as benefits of wound photography?  

7. What is the patient’s level of satisfaction with wound photography? 

8. What do patients perceive as benefits of wound photography? 

 
NE1 Assessment Tool.  The Medline (2017) NE1 Wound Assessment Tool was 

used as part of the standardized wound photography protocol.  The NE1 is a single use 

product available for purchase through MEDLINE medical supply (See Appendix H for 

NE1 Tool).  The NE1 consists of an L-shaped paper measurement device which adheres 

to intact skin around a wound.  The NE1 has demonstrated validity in improving wound 

assessment and documentation and helps to standardize wound assessment improving the 

consistency of wound photography (MEDLINE, 2017).  The tool provides color pictures 

and descriptions to assist the clinician with accurate wound assessment, as well as 

vertical and horizonal rulers which give scale to the photo.  The NE1 includes 
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documentation fields to record essential information including the wound location, type, 

date, time, and photographer’s initials.  A box of 100 NE1 tools costs $539.57; however, 

the tools used in this project were donated by a local wound care supply representative. 

 
Protection of Human Rights 

 
The DNP project received expedited approval from Montana State University 

Institutional Review in December of 2017 (See Appendix I for IRB Approval).  All 

participants signed a consent form specifying voluntary participation in this practice 

improvement project which includes the use of weekly wound photographs.  The consent 

form specified that patients may withdraw from the project at any time.  Photography and 

patient concents were scanned into the Athena EHR according to the organization’s 

policies and procedures.  Completed surveys, which contained no personal health 

information, were kept in a locked file separate from the consents.  An excel spreadsheet 

stored on a password protected computer was used to record de-identified patient 

information extracted from the EHR.  Surveys and spreadsheets will be securely 

maintained until three years after project completion at which time they will be 

destroyed.   

There were minimal foreseen risks or harms to participating in this project.  A 

small increase in the length of the weekly nurse visit was possible and maybe considered 

inconvenient by both patient and nurse.  Also, the 5-10 minutes required to complete the 

post project survey may also be viewed unfavorably.  Benefits include assisting a local 

healthcare organization assess a new form of evidence-based care delivery which may 
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change how wound care is delivered in the future.  In addition, wound photography and 

SAF consultation may lead to early implementation of evidence-based wound care, a 

reduction in nurse visits, limit required travel, and improve satisfaction.   

 
Statistical Analysis 

 
Montana State University’s Statistical Consulting and Research Services (SCRS) 

was consulted throughout the data collection and analysis portion of the DNP project 

(Montana, 2018).  Each of the three surveys and corresponding questions were mapped to 

each of the eight project questions.  The surveys used a Likert scale which included five 

choices; strongly agree, agree, neutral, disagree, and strongly disagree.  For analysis 

purposes, scores were given to each category of the Likert scale: strongly agree (5), agree  

(4), neutral (3), disagree (2), and strongly disagree (1).  Each survey was individually 

analyzed followed by an overall analysis of all surveys.  Likert scale data for each 

question (in each group) was reported in aggregate as percentages.  Qualitative data from 

open-ended questions was analyzed through validation and thematic refinement (Polit & 

Beck, 2012).  Objective data collected from chart review was reported as summary 

descriptive statistics.  Montana SCRS (2018) is credited with all of the results figures (see 

Appendix J for a complete copy of the SCRS report). 

 
Assumptions 

 
The following assumptions were made regarding the results of the project.  It was 

assumed that that the home health patient with wounds would perceive wound 
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photography as positive and valuable for their education as well as documenting wound 

progression.  Patients were anticipated to perceive SAF consultation as beneficial as it 

limits travel, time, and inconvenience.  Another assumption is that nurses would perceive 

wound photography as valuable as photographs provide objective wound monitoring and 

improve a nurse’s ability to identify changes between visits.   
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CHAPTER FOUR – RESULTS 
 
 

Results 
 
 

During the project period, two patients, five PCPs, nine home health nurses, and 

one wound expert participated in the survey process (N = 17).  Response rate was 100% 

with 100% completion of survey questions across all groups.  Participants were asked to 

share additional thoughts, suggestions, or feedback at the end of the survey in a free-text 

area.  Additionally, due to overwhelmingly high satisfaction levels with SAF 

consultation, the agency permitted patients who did not meet inclusion criteria to trial 

SAF wound consultation.  A total of 20 patients had wound photographs taken and eight 

patients participated in SAF wound consultation.  Patients who were not eligible for the 

project included hospice patients, home health patients with a provider who did not have 

access to the Athena EHR, or those cognitively unable to complete the survey process. 

 
Patient’s Survey of Satisfaction and Perceived Value 

 
Two patients, both females over the age of 65, met criteria for inclusion in the 

project.  Patient 1 was a longstanding home health patient with multiple sclerosis who 

had received home health services for greater than two years.  She also had a history of 

malnutrition and neurogenic bladder.  Patient 1 was bed bound requiring lift transfers into 

a specialty wheelchair.  She lived alone in a private residence 25 miles from the agency.  

She required extensive assistance from family and private caregivers.  Patient 1’s Braden 

Score (11) indicated she was at high risk for pressure ulcers.  Home health nurses made 
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visits twice weekly.  Patient 1 had multiple chronic pressure related wounds to her 

buttocks, back, groin, and lower extremities.  During the project period she experienced a 

wound infection which was successfully treated at home with oral antibiotics. 

 
Table 1. Patient Participant Characteristics 

 

Patient 2 was admitted during the project period for cellulitis, lymphedema, and 

stasis dermatitis.  She had history of diabetes, morbid obesity, and oxygen-dependent 

COPD.  Her Braden Score of 14 indicated she was at risk for pressure related skin injury.  

Patient 2 was predominately wheelchair bound but was able to stand with assistance to 

transfer.  She lived alone with daily support of family members less than two miles from 

the agency.  Patient 2 had multiple small wounds on her lower extremities; additional 

wounds were later noted in her groin and mouth.  Both patients continued to receive 

home health services following the project period; neither patient was discharged.   

 
Wound Photography  

 
 Satisfaction.  Patients indicated satisfaction with the use of wound photography in 

home health; however, a wider variation in responses was noted in this category 

Patient 
Participant 

Days on 
Service 

# 
Wounds 

 

Wound       
Types 

Nurse 
Visits 

Frequency of 
Dressing 
Change 

SAF  
Consults 

Adverse 
Wound 

Outcomes 
1 84+ 5 

 
Pressure 
ulcers 
Diaper 
dermatitis 
 

23 
 

2 x week 9 Infection L 
Hip 
 

2 59+ 3 
 

Stasis 
dermatitis 
Candida 
intertrigo 
 

21 
 

2-3 x week 4 None 
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compared to SAF consultation.  Both patients responded neutrally (with a score of 3) 

when asked, ‘I liked seeing photographs of my wound.’  Patient 2 ‘slightly disagreed’ 

with the statement, ‘I am comfortable having my wound photographed.’  Comments 

explained, “I was a bit embarrassed when the nurse took photographs of my groin, but I 

valued being able to see the wounds.  They were far worse than imagined.”  Despite 

patients’ neutral responses regarding viewing their own wound photographs, both 

participants ‘strongly agreed’ that ‘Wound photographs should be a standard component 

of wound management. 

 
 Perceived Value.  Patients ‘strongly agreed’ with question 2: ‘Wound 

photographs helped me to learn about my wounds’.  Patients also responded positively 

(scores of 4 and 5) to other benefits of photography including increased patient 

participation in care (question 4), identification of wound changes over time (question 6), 

and benefit to the providers who care for me when photographs are stored in the medical 

record (question 7).     
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Figure 2. Patients’ Results by Survey Question 

 

 
SAF Wound Consultation 

 
Satisfaction.  SAF consultation with a wound expert was viewed positively by 

both participants.  Patients were moderately satisfied with SAF consultation as indicated 

by survey responses of 4 and 5.  Both patients ‘strongly agreed’ with question 15: ‘If 

needed, I would use SAF wound consultation in the future. 

 
 Perceived Value.  Both patients placed high value (M = 5) on the SAF wound 

consultation service (question 12).  Patient 1, who was located 25 miles from the agency, 

‘strongly agreed’ with question 9: ‘SAF consultation reduced my travel to the doctor’s 

office.’  Patients also strongly agreed with question 14: ‘SAF consultation allowed 

changes in wound care to occur more quickly than waiting for an appointment.’ 

Both patients indicated ‘strong agreement’ with question 10: ‘SAF wound 

consultation provided care that was equal to visiting a doctor or wound expert in the 

clinic.’  However, comments in the free-text area suggested an important distinction 
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between the clinic visit and wound care provided in the home under the guidance of SAF 

wound consultation.  Participant 1 responded, “Way too difficult to leave home; can’t 

even examine my wounds in the clinic.”  Participant 2 had a similar statement, “This 

service was not the same as going to the office; it was far better.  I cannot even get onto 

the examination table in the clinic; they can’t even look at all my wounds.”   

 
Nurse’s Survey of Satisfaction and Perceived Value 

 
Nine home health nurses (n = 9) participated in the survey process.  Home health 

nurses’ clinical experience ranged from six to 30 years.  Most nurses had practiced 

wound care throughout their career with 67% having greater than 10 years of practice 

experience.  Only three nurses reported advanced wound training through online 

education or conferences.  No home health nurses were certified in wound care. 
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Figure 3. Nurse Participant Experience 

 

 
SAF Wound Consultation 

 
 Satisfaction.  All nurses (n = 9) reported satisfaction with the SAF wound 

consultation process.  Of nurses surveyed, 100% ‘strongly agreed’ with question 14: 

‘SAF wound consultation was a valuable service for home health patients.’  One nurse 

commented, “To me, the utilization of SAF is a no-brainer.  Visualization is critical for 

wound management and assists with optimal collaboration between colleagues.”  In 

response to question 11, ‘Nothing important was missed or left out during the SAF 

wound consultation process,’ 66% of nurses agreed and 33% strongly agreed (M = 4.3).  

One nurse who scored lowest commented, “The interaction with the wound expert only 

happened when I was assigned to the patient.”   

 
Perceived Value.  Nurses’ scores for perceived value of SAF wound consultation 

were 89% positive with only one neutral response to question 13: ‘My knowledge of 

wound care was increased through regular interaction with the wound expert.’  All nurses 
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(n = 9) agreed, with 89% indicating strong agreement, that SAF consultation allowed 

changes in wound care to occur more quickly than waiting for office appointment 

(question 10).  In addition, 100% of nurses agreed (M = 4.8) with question 12: SAF 

consultation promoted multidisciplinary wound management.   

 
Figure 4. Distribution of Nurse Results by Survey Question 

 

 
Wound Photography 

 
Satisfaction.  Six of the nine nurse participants (67%) indicated strong agreement 

(M = 4.5) with question 2: ‘I am satisfied with the quality of the digital wound 

photographs.’  Two nurses indicated agreement (22%) and one nurse respondent noted a 

neutral response.  No free-text comments were given.  Eighty-nine percent of nurses  

surveyed indicated ‘strong agreement’ (M = 4.9) with question 6: ‘The use of consistent 

photography techniques makes wound photographs more valuable.’  Of nurses surveyed, 

100% agreed (M = 4.9) with question 5: ‘Wound photographs should be a standard 

component of wound management.’   
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Perceived Value.  Nurses (n = 9) responded positively to five of the six questions 

used to identify benefits of wound photography.  Of surveyed nurses, 100% ‘strongly 

agreed’ (M= 5.0) with question 1: ‘Wound photographs improved my communication 

with the wound expert and provider.’  Nurses also responded positively to other 

perceived benefits of wound photography including: more accurate documentation than 

written description alone (question 3, M = 4.7), identification of wound changes (question 

4, M = 4.6), value in patient teaching (question 8, M = 4.8) and improved continuity of 

wound care between nurses (question 7, M = 4.8). 

One nurse commented, “Wound photography allowed myself to visit a 
patient (that I had never seen before) with confidence on how to proceed 
with that specific wound and to know if it was resolving or headed the other 
direction.  Great service for home health nurses.” 

The greatest variation in nurse responses (M = 4.6) were observed with question 

9: ‘Wound photographs in the electronic medical record are beneficial to my practice.’  

One nurse responded neutrally and the remaining 89% reported agreement.  Comments 

from one nurse may help clarify the challenges nurses experience when integrating 

wound photographs into the EHRs, “Only downside that I can see is it is very time 

consuming if there are a lot of wounds.” 

 
PCP and Wound Expert Survey of Satisfaction and Perceived Value 

 
 Five PCPs and one wound expert completed the survey.  One nurse practitioner 

and two physicians were listed as the PCPs for the two patient participants.  The 

remaining PCPs had patients who used SAF consultation during the project period but 

did not meet criteria for project inclusion.  All PCPs (n = 5) worked in a family practice 
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clinic environment with some seeing a higher proportion of specialty populations such as 

obstetrics, pediatrics, and internal medicine.  PCP’s clinical experience ranged from two 

to 33 years.  Most PCPs except participant 13 indicated wound experience which 

paralleled career experience.  Participant 16 had two years of PCP practice experience 

and four years of nursing wound care experience.  No PCP had received advanced wound 

training.  Only the wound expert was certified in wound care. 

 
Figure 5. PCP and Wound Expert Experience 

  
Note: Numbers (13-18) within the figure represent participant identification.  

 
SAF Wound Consultation 

 
Satisfaction.  SAF wound consultation satisfaction was rated highly by the wound 

expert (M = 4.7).  Of PCPs surveyed, 100% agreed (M = 4.8) with question 15: ‘SAF 

wound consultation is a valuable service for home health patients.’  Eighty percent of 

PCPs reported strong satisfaction (M = 4.8) with the SAF consultation process (question 

14).  One PCP commented, “The wound SAF was very valuable and improved patient 

care.  I would like to see all patients with chronic wounds have this service available.”  



51 
 
Eighty percent of PCPs indicated strong agreement (M = 4.4) with question 10, ‘Nothing 

important was missed or left out during SAF wound consultation.’  The wound expert 

also ‘agreed’ with this statement (4.0).  One PCP ‘slightly disagreed’ and comments 

indicated dissatisfaction with receiving a wound photograph without nursing assessment.   

 
Perceived Value.  The wound expert rated all questions of perceived benefits and 

value of SAF wound consultation highly (M = 5).  Questions in this category included 

promotion of multidisciplinary wound management, SAF care was equivalent to an office 

visit, and SAF allowed more rapid changes in wound care than waiting for an 

appointment.  The wound expert commented, “Not only will this make my life easier, 

patient care will be enhanced, costs can be controlled, and I can utilize my time 

efficiently.” 

PCP scores indicated moderately high agreement (M = 4.5) regarding perceived 

value of SAF wound consultation.  Of PCPs, 80% reported strong agreement with 

question 9, ‘SAF wound consultation allowed changes in wound care to occur more 

quickly than waiting for an office appointment with the wound expert.’  No negative 

responses were noted; however, one PCP did report neutrally.  Similar responses were 

seen in question 13 with 80% of PCPs reporting strong agreement (M = 4.6) and one 

reporting neutrally to ‘SAF wound consultation promoted multidisciplinary wound care 

management.’  Question 11, ‘SAF wound consultation provided care that was equal to 

going into the office,’ achieved the most varied responses (M = 4.4) with 60% of PCPs 

indicating strong agreement, one indicating agreement, and one responding neutrally.   
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I will always believe that a hands-on physical exam can never be fully 
replaced by digital evaluations, perhaps because I strongly believe in the 
value of laying hands on a patient and the healing importance of human 
interaction.  But this project with pictures was incredibly useful as 
additional information over time when a hands-on approach cannot be 
completed as frequently (Participant 15). 

 
 
Figure 6. Distribution of PCP Results by Survey Question 

 

 
Wound Photography 

 
Satisfaction.  The wound expert’s survey results demonstrated moderately high 

(M = 4.7) wound photography satisfaction.  Of providers surveyed (n = 5), 100% reported 

that they were strongly satisfied with the quality of digital wound photographs (question 

3).  In addition, all PCPs ‘agreed’ (M = 4.6) that consistent photography techniques made 

wound photographs more valuable.  The wound expert and 80% percent of PCPs ‘agreed’ 

or ‘strongly agreed’ with question 7: ‘I am satisfied with the use of wound photographs to 

monitor wound status.’  One PCP ‘slightly disagreed’ with the statement and 

substantiated the response with a comment, “Wound like commentary from the nurse 

with all photographs.”  Other PCP comments included, “A picture is worth a thousand 
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words.  It is hard to see what someone is trying to describe but a picture with a ruler 

eliminates the guess.  All wounds should be documented with photographs.”  

 
Perceived Value.  The wound expert rated all categories of perceived value of  

wound photography highly with categories of improved communication, accuracy of 

documentation, identification of wound changes, and benefit of EHR use all scoring 5.  

Regarding communication, 100% of PCPs agreed (M = 4.8 ) that wound photography 

improved communication with the home health nurse.  All PCPs (n = 5) also strongly 

agreed with question 4: ‘Wound photographs provide more accurate documentation than 

written description alone.’  In addition, PCPs agreed (M = 4.6) that wound photographs in 

the EHR were beneficial to their practice with 60% reporting strong agreement.   

The pictures were incredibly useful, especially given the limitations of 
available office visits and the ability of some patients to come into the 
clinic….her wounds worsened abruptly.  It was much  easier to discuss her 
case with our local surgeon with the pictures provided  (Participant 15). 

Of PCPs, 60% reported (M = 4.0) strong agreement with question 5: ‘I could 

identify the changes in the wound by reviewing wound photographs.’  PCPs with lower 

confidence scores were less certain of detecting wound changes; one PCP indicated a 

neutral response, and another indicated slight disagreement.  Regarding wound 

photographs, one PCP commented, “I could also see the dramatic changes beyond what 

nurses were communicating.” 

 
Special Questions 

 Two survey questions did not directly address the research questions but related to 

the PCP’s confidence in managing wounds independently and treating wounds based on a 
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photograph and nurse assessment.  The wound expert indicated the highest level of 

confidence in wound management and treating wounds based on photographs.   

 
Figure 7. PCP and Wound Expert Confidence and Satisfaction 

 

 

In comparison to the high level of confidence reported by the wound expert, 60% 

of PCPs (M = 2.6) reported low confidence (score below 3) in managing wounds 

independently.  Only one PCP indicated a high level of confidence.  PCPs with the lowest 

confidence also scored lowest in satisfaction of wound photography and SAF 

consultation.  Despite low confidence in managing wounds independently, all PCPs 

indicated moderately high confidence (M = 4.6) in treating wounds based on a 
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photograph and nurse’s assessment.  In addition, four of the five PCPs (80%) indicated a 

high level of satisfaction (M = 4.8) with SAF wound consultation with a wound expert.    

 
Survey Results Across Groups 

 
 Overall, survey results indicated moderately high levels of satisfaction and 

perceived value for wound photography and SAF consultation across all groups.  A violin 

scatter plot (Figure 8) demonstrates the distribution of individual scores for each 

participant group.  Response distribution is indicated by black wavy lines with the widest 

triangular areas representing the highest frequency responses.  Solid black dots signify 

the average or mean group score.  Colored numbers represent survey questions.  

 
Figure 8. Distribution of Survey Responses for SAF Consultation 
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Satisfaction of SAF Wound Consultation 

Satisfaction of SAF wound consultation was rated highly by all participant groups 

with means of 4.5 or higher.  A wider distribution of responses for SAF satisfaction 

among all groups prompted closer, side-by-side evaluation of survey questions included 

in this category looking for similarities.  Lower nurse (M = 4.3), PCP (M = 4.4), and 

wound expert (4.0) response scores were similarly associated with the statement, 

‘Nothing important was missed or left out during the SAF wound consultation process.’ 

 
Figure 9. Satisfaction of SAF Wound Consultation Across Groups 

 

 
Perceived Value of SAF Wound Consultation 

Patients and the wound expert rated the value of SAF wound consultation the 

highest at 5.  Nurse (M = 4.7) and PCP (M = 4.3) responses also indicated moderate 

agreement but demonstrated a wider distribution and lower mean scores.  Patient and 
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wound expert responses indicated ‘strong agreement’ that SAF promoted more rapid 

changes in wound therapy than waiting for an office appointment. When compared to 

nurses (M = 4.8) , PCP responses (M = 4.6) indicate lower overall agreement with one 

neutral response.  Regarding promotion of multidisciplinary communication, the wound 

expert (5.0) and nurses (M = 4.8) rated this item highly while PCP results were slightly 

lower (M = 4.6).   

The statement, ‘SAF wound consultation provided care that was equal to going 

into the office’ received the widest distribution in responses across groups with 63% of 

all participants strongly agreeing and two PCP participants reporting neutrally.  The 

wound expert and patients both responded strongly to this item (M = 5).  PCP responses 

were not negative but demonstrated lower certainty (M = 4.0) with two neutral responses. 

 
Figure 10. Perceived Value and Benefits of SAF Consultation Across Groups 
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Satisfaction of Wound Photography 

The widest variability across all participant groups was noted in the category of 

satisfaction of wound photography.  All groups except patients posted mean scores 

greater than 4.5 indicating moderate satisfaction.  As discussed earlier, patient’s scores 

were lower due to neutral personal preferences regarding viewing wound photographs 

and emotional discomfort with having photographs taken. 

 
Figure 11.  Distribution of Survey Responses for Wound Photography 

 
 
 

Nurses (M = 4.9) and PCPs (M = 4.6) agreed with the wound expert (5.0) that 

consistent photography techniques make wound photographs more valuable.  In addition, 

100% of  PCPs reported high satisfaction (M = 5.0) with the ‘quality of the digital wound 

photographs.’  The wound expert (4.0) and the nurses (M = 4.6) were also satisfied with 

the quality of the digital images but reported lower mean scores than PCPs.   
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Perceived Value of Wound Photography  

Across groups, mean scores above 4.5 indicated all participants placed moderately 

high value on wound photography.  Strongest agreement among participant groups was 

seen in categories of communication and documentation.  PCPs (M = 4.8), nurses (M = 

5.0) and the wound expert (5.0) reported wound photographs improved communication 

with care team members.  In response to the statement, ‘Wound photographs provide 

more accurate documentation than written description alone,’ 100% of PCPs and the 

wound expert ‘strongly agreed’ (M = 5.0).  Nurses had slightly lower scores (M = 4.7) 

with three nurse participants ‘agreeing.’  In addition, PCPs (M = 4.6), nurses (M = 4.6) 

and the wound expert (5.0) felt strongly that wound photographs in the electronic medical 

record were beneficial to their practice.  

 
Figure 12. Perceived Value and Benefits of Wound Photography Across Groups 
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PCP’s overall had the lowest mean scores (M = 4.0) related to the ability to 

‘identify wound changes by reviewing the wound photograph.’  In comparison to nurses 

(M = 4.6) and the wound expert (5.0) who both responded strongly to this item.  Patients 

also ‘agreed’ (M = 4.5) to a similar question, ‘Wound photographs helped me to see 

changes in my wound.’   
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CHAPTER FIVE – DISCUSSION 
 
 

General Findings 
 
 

This DNP project achieved its goal to conduct a multidisciplinary assessment of 

satisfaction and perceived value of wound photography and SAF consultation in the 

home health population.  General findings indicate high levels of satisfaction for wound 

photography and SAF consultation across all participant groups.  Participants indicated 

many highly rated benefits of photography and SAF consultation cumulatively supporting 

the value and use in home health wound management.   

 
Wound Characteristics 

 No wounds demonstrated complete closure during the project.  Reasons for lack 

of complete healing are multifactorial; both patients had chronic wounds which 

traditionally fluctuate in severity over time.  In addition, both patients had comorbidities 

known to affect wound healing including obesity, COPD, immobility, and diabetes.  

Patient 1 demonstrated a downhill trajectory during the project experiencing worsening 

weakness, impaired nutrition, and weight loss.  This was not a consequence of her care 

but rather advancing disease processes and a personal desire to remain living at home. 

 
Nurse and PCP Experience   

The results of the survey indicate the organization has a diversified staff with 

experienced providers and nurses.  Nurses report more education directed towards wound 

care than providers.  However, an overall lack of education regarding wound care is 
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apparent among both nurses and PCPs.  These findings are in alignment with those 

reported by Ayello and Baranoski (2014).  Continuing education in wound care through 

classes, conferences, and lunch-and-learn seminars, should be directed toward both 

nurses and PCPs in rural settings.   

While most PCPs have managed wounds throughout their career, PCPs reported 

very low confidence in independently managing wounds.  However, PCP confidence 

soared when treating wounds based on a wound photograph and the on-site nurse’s 

assessment.  These results suggest that PCPs rely heavily on the home health nurse’s 

assessment and the local wound expert’s knowledge.  Thus, wounds may represent an 

ideal problem which is best managed through a multidisciplinary framework.  SAF 

wound consultation is the modality which can bring these disciplines together. 

 
NE1 Tool 

 The NE1 tool was used to standardize the photography process and assist nurses 

with wound assessment and staging.  In patient 1, the NE1 tool was used to photograph 

pressure related wounds; however, this was done inconsistently depending on the nurse.  

The tool was not appropriate for use in patient 2 as her wounds diffusely covered both 

lower extremities.  

Informal feedback from staff indicated the NE1 tool was helpful when assessing 

and staging a wound with clearly defined margins.  The tool, when used consistently, 

does help standardize photographs making side-by-side comparison more valuable.  

However, at $5 for a single use tool, organizations wishing to control supply costs may 

find the tool an unnecessary and extravagant expense.  Nurses suggested the tool be 
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charged weekly to the patient’s wound supply costs to recoup the expense.  This strategy 

would likely be effective with private insurance; however, Medicare’s prospective 

payment system pays home health organizations a lump sum per episode of care.  The 

wound expert found the tool to be a great resource for nurses or providers who are less 

comfortable assessing and staging wounds.  Ultimately, the organization must decide if 

the cost of such a tool translates to improved wound assessment, documentation, and 

improved healing metrics.   

The DNP student developed a single use wound label for cases where the NE1 

was not appropriate.  The label (Figure 12) included essential documentation: patient 

initials, time, date, location, and an orientation diagram.  The label was developed in a 

word document and printed on commercial pre-made Avery label sheets.  The label was 

revised multiple times integrating real-time feedback from staff nurses. The labels were a 

cost-effective way to accurately document skin and wound photographs. 

 
Figure 13.  Wound Identification Label  

 
 
 
Cost Savings 
 

The project was not intended to collect detailed data regarding cost savings.  

However, significant savings were likely experienced by the patient and organization.  In 

terms of patient savings, both patients relied on working family members (children) to 

transport them to the clinic.  Avoiding unnecessary weekly work absences reduced family 
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costs as well as greater costs to society.  Weekly SAF consultation with the wound expert 

also saved Patient 1 from 50-mile roundtrip visits to the clinic for a total savings of 450 

miles over nine consultations. 

Patient 1, while overall demonstrated a decline in physical health, benefited from 

SAF wound consultation in a number of ways.  Nursing staff identified deterioration in 

the left hip wound and sent a photograph to the PCP and wound expert.  Based on the 

photograph and nurse’s assessment, the wound expert ordered a wound culture and the 

PCP ordered antibiotics.  SAF consultation supported a rapid change in the wound 

treatment which may have prevented the need for hospitalization.  These findings agree 

with Vowden and Vowden (2013) who reported SAF consultation prevented the need for 

hospitalization and in some cases identified those who would benefit from early 

hospitalization.  SAF consultation also provided a mechanism to digitally consult a local 

surgeon.  The surgeon, wound expert, and PCP proposed a treatment plan with surgery 

debridement, negative pressure wound vac therapy, and short-term nursing home 

placement.  Acknowledging the risks, Patient 1 declined aggressive treatment and opted 

to remain at home.   

Without SAF consultation, the patient’s condition would have likely deteriorated 

at home leading to an expensive ER visit and hospitalization.  The average medical 

hospitalization stay for the local hospital is 2.75 days and costs approximately $9,000 but 

does not include surgery costs (American Hospital Directory, 2018).  SAF consultation 

allowed the patient to receive rapid treatment at home and to make an informed decision 
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concerning her care which was in accordance with her desires.  This resulted in high 

patient satisfaction and saved thousands of health care dollars. 

 
Project Questions 

 
 

Satisfaction of SAF Wound Consultation  

All participants reported moderately high satisfaction and indicated that SAF 

consultation with a wound expert was a valuable service for home health patients.  The 

process itself was determined to be acceptable despite the challenges faced by the 

organization integrating three separate EHRs between the clinic, wound expert, and the 

home health department.   The SAF consultation process is expected to improve 

significantly in terms of the number of steps, timeliness, and completeness as the 

organization moves toward a single EHR. 

 
Perceived Value of SAF Wound Consultation 
 

Participants reported moderately high perceived benefits with SAF wound 

consultation across all groups.  The most notable finding related to alternative viewpoints 

expressed by patients and PCPs regarding the equivalence of the SAF wound consultation 

with the clinic visit.  Home health patients and the wound expert both strongly agreed 

that SAF wound consultation provided wound care which was equal to the clinic wound 

visit.  Patients’ comments further suggested that SAF wound consultation is more 

effective in cases where the wound cannot be examined in the office due to the wound 

location or patient’s level of immobility.  PCPs were less certain of this perceived benefit, 

with two participants indicating neutral responses.  Neutral responses should not be 
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interpreted as negative responses.  Instead, a neutral response may indicate uncertainty or 

lack of experience.  One PCP expressed a commonly held belief that technology cannot 

replace the hands-on physical examination.  However, in later discussions with PCPs, 

some conceded that they may be viewing the office visit in idealistic terms which are not 

applicable to a subset of patients who cannot be fully examined in the clinic.  These 

findings suggest that in a particular group of patients wound care provided in the home 

setting may be preferable and more effective than the clinic.  

While still positive, lower nurse, PCP, and wound expert responses were similarly 

associated with the statement, ‘Nothing important was missed or left out during the SAF 

wound consultation process.’  Lower scores may indicate inconsistencies in the SAF 

consultation process such as variations in the level of interaction with the wound expert.  

In other cases, components of the consultation may not have been consistently deployed 

such as one consultation where the nursing assessment was omitted.  Based on participant 

comments, missing components may also be related to time constraints or challenges 

associated with using multiple EHRs.  These factors are expected to improve as the 

organization reduces the number of EHRs currently in use. 

 
Satisfaction of Wound Photography  
 
 Across groups, participants reported high levels of satisfaction with wound 

photography.  Similar to Wang et al. (2014) results, patients in this project were not 

enthusiastic about having wounds photographed and yet reported wound photography 

was a valuable component of wound management.  Nurses should drape sensitive areas 

which are not necessary to include in the photograph and provide reassurance of the 
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usefulness of routine wound photographs for communication and identification of 

changes.  Based on patients’ feedback, those who cannot visualize their wounds should 

be encouraged to view wound photographs as wound status may differ considerably from 

what the individual has imagined.  As suggested in the literature, patients reported wound 

photographs were helpful in teaching them about their wounds and wound therapy (Wang 

et al., 2014).   

 High satisfaction with the ‘quality of digital images’ was evident among PCPs, 

nurses and the wound expert.  Recall, no expensive equipment was purchased to take 

wound photographs and the digital images were deemed appropriate to base wound 

treatment recommendations.  The best quality images came from personal smart phones.  

Nursing staff reported the organization’s larger Samsung tablets were more difficult to 

maneuver when photographing wounds in difficult to reach locations.   

PCPs rated the satisfaction of the ‘use of wound photographs to monitor wounds’ 

lower when they did not include a nurse assessment.  The omission of the nursing 

assessment indicated a failure to follow the protocol as designed.  However, this 

presented an opportunity to assess the significance of the bedside assessment from the 

provider’s perspective.  The PCP placed high value on the nurse’s written wound 

assessment which agrees with findings in the literature recommending the wound 

photograph should never standalone (NPUAP, 2014; Stotts & Sparacino, 2005).   

 
Perceived Value of Wound Photography  
 

High agreement with the value of photography was seen across all groups, 

particularly in the categories of communication and documentation.  While still positive, 
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the lowest scores were observed with PCP and nurse responses regarding the benefit of 

wound photographs in the medical record.  Based on feedback from nurses and providers, 

this may be related to the EHR’s capabilities.  Specifically, side by side comparison of a 

previous and current wound photographs was difficult to complete.  The project also 

required the home health RN to use an additional EHR application (AthenaText) in 

addition to the department EHR.  Nurses reported that weekly documentation of Patient 

1’s five wounds took a considerable amount of time due to duplicate charting of the 

wound assessment.  While this patient was more complex than the traditional home 

health patient, this represents a barrier to implementation.  As previously discussed, the 

complexity of the SAF process is expected to improve as the Athena EHR is expanded.  

 
Feasibility of Implementation 

 
 

 The Joanna Briggs Institute (JBI) model of evidence-based practice identifies 

evidence which professionals use to inform everyday practice in addition to that found in 

the literature (Pearson, Jordan & Munn, 2012).  The JBI model was used as a framework 

to evaluate the results of the pilot project and determine the feasibility of implementation. 

The JBI model breaks down broader evidence into FAME: Feasibility, Appropriateness, 

Meaningfulness, and Effectiveness.  Feasibility relates to, “the extent to which an activity 

is practical and practicable” (Person et al., 2012, p. 2).  This DNP project demonstrated 

multidisciplinary satisfaction with the processes used for wound photography and SAF 

consultation.  Thus, demonstrating the practicability of both.  In addition, the project was 

practical as it did not require additional expensive equipment or staff and could be easily 
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integrated into the existing structure of the home health department.  The 

‘appropriateness’ of the intervention was clear given the inability of the home health 

patient to be easily seen in the clinic and the nurses’ need to accurately document and 

communicate the status of wounds.  All participants felt this was a highly beneficial 

service to the home health population.  The JBI model emphasizes the ‘meaningfulness’ 

of an intervention as measured by the patient experience (Pearson et al., 2012).  Patients 

unanimously agreed that they would use SAF consultation in the future, that it reduced 

travel, provided care which was equal (or better) than the clinic, and allowed changes in 

wound care to occur more quickly.  Finally, the ‘effectiveness’ of the pilot project was 

achieved as the multidisciplinary results indicated high levels of satisfaction and 

perceived benefits.  The results of the project cumulatively support full implementation 

of wound photography and SAF wound consultation in the home health department. 

 
Cost Implications 
 
 Implementation of SAF consultation on a permanent basis would incur minimal 

agency costs.  The project would require a department leader, most likely an RN, 

working 1-5 hours per week to track SAF consults, upload documents into the EHR, and 

modify the consultation process as necessary.  The role of the leader is anticipated to 

become less involved as Athena EHR expands within the organization and all nurses 

develop a high level of competency with the process. 

 Medicare will not reimburse the outpatient wound expert nor the home health 

agency for providing the SAF consultation service to home health patients.  Medicare 

pays the agency a set dollar amount to treat the home health patient with wounds; wounds 
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which heal faster result in more revenue to the department.  Medicare does reimburse for 

traditional telemedicine visits with two-way video communication.  Agreements should 

be developed between the wound expert, hospital, and home health department to assure 

the organizational benefits of the service outweigh the costs.  Organizations with high 

acute care costs may find that offering an SAF consultation service line (even when non-

reimbursable) may be helpful in reducing unnecessary ER and hospitalization costs.   

 
Expanding Access  

The wound expert is a limited resource both in this state and local community. 

The literature suggests that 2-6 SAF consultations can be provided per hour compared to 

the wound expert seeing 1-3 patients in the clinic.  SAF consultation represents a 

modality which can be used to extend the reach of the wound expert so that more patients 

can benefit from the wound service and knowledge.  The service line may lead to spin-off 

services in other departments such as laboratory, radiology, and the primary care clinic.  

 
Relation of Project to Theoretical Constructs 

 
Rozzano Locsin’s (2005) Technological Competency as Caring in Nursing 

(TCCN) theory provided the guiding framework for this DNP project.  The concepts of 

technological knowing and participative engaging informed development of the project’s 

timeline and nurse in-service training.  In addition, these concepts provided structure for 

understanding the response to the use of an additional technology in home health.  
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Technological Knowing   

Home health patients, while elderly and somewhat isolated from rapidly changing 

technology, were accepting of the use of wound photography as a tool to document 

wounds.  Patient’s comments indicated some embarrassment with having wound 

photographs taken of private areas.  However, they also indicated a comfort with the 

home health nurse and even a preference for wound care in the home over that of the 

clinic.  These findings indicate the home health nurses were able to competently use the 

digital device to obtain wound photographs without negatively influencing their ability to 

develop a caring relationship with the patient.    

All survey groups indicated multiple perceived benefits to the use of wound 

photographs and SAF consultation.  The results suggest that the technology assisted the 

participants to more fully know and understand the patient.  This technological knowing, 

which was only accessible through the use of technology, informed the design of an 

appropriate and patient-specific plan of care. 

 
Participative Engaging  

 The concept of participative engaging was used as a model for nurses to base their 

caring interactions so that the patient became a participant in the care rather than the 

object of care.  Nurses who were competent with the technology engaged patients in 

learning, teaching, and shared goal setting using wound photographs.  Nurses with the 

highest levels of proficiency over the technology demonstrated more frequent use of 

wound photographs in patient interaction which supports Locsin’s theory.  Patient’s self-

directed involvement (asking questions, wanting to see comparison photographs) also 
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appeared to increase as the use of the technology became routine practice.  This may 

suggest that patients’ comfort with the technology plays a role in participative engaging.   

While all nursing staff demonstrated competency with wound photography and 

SAF consultation following the in-services, nurses were at varying levels of comfort and 

proficiency.  Project leaders should consider having nurses’ self-rate their comfort level 

following training to identify those who need or want additional training support.  As 

Locsin’s theory contends, those who are not technologically competent are unable to 

blend invasive technology into caring nursing actions.  

 
Dissemination 

 
Organizational 

 The DNP student conducted a presentation of project findings at the agency on 

August 30th, 2018 over the lunch hour.  All local PCPs, nurses (including those from 

home health), managers, and the wound expert were invited by email and poster 

advertisement.  The 40-minute power point presentation included a brief review of the 

literature, participant demographics, survey findings, and implications for future practice.  

The presentation was followed by an open floor discussion regarding how to integrate 

and improve the use of wound photography and SAF wound consultation in the home 

health population.  Nursing staff discussed the challenges of duplicate charting of the 

wound assessment and integration of three EHRs.  The home health manager reported an 

upcoming EHR expansion that would improve the documentation issue.  One provider 

reported the largest concern was assuring the photograph was always accompanied by a 
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complete written wound assessment.  Those in attendance were generally enthusiastic 

about the technology and the use of wound photographs in wound management. 

 A total of twenty individuals attended the presentation which demonstrates the 

stakeholder support of using this technology to increase patient access to high quality 

wound care.  Attendees were given a pocket card to take back to their departments 

specifying the steps to upload photographs into the Athena EHR.  In addition, free single 

use labels with printed rulers were distributed to all attendees to encourage the use in 

wound photographs in their practices.  

 
Community 

 Following project completion, the DNP student was interviewed by the local 

newspaper in effort to disseminate the project’s findings to the greater community.  The 

article was published on September 5th, 2018 (see Appendix K).  The article has 

prompted further discussions with those in the organization and within the community.  

The Rotary Club also requested the DNP student speak at the local chapter meeting 

regarding the project and its impact.  

 
Relation of Project to the Eight DNP Essentials 

This DNP Project provided an opportunity for the DNP student to demonstrate the 

eight essentials of Doctoral Education for Advanced Nursing Practice.  The project began 

with a thorough review of the literature (I – Scientific underpinnings of practice) and 

evaluation of the evidence (III – Clinical scholarship and analytical methods for 

evidence-based practice).  After identifying the focus population, the DNP student 
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explored the characteristics of home health patients identifying the vulnerabilities of the 

population.  The information was used to design the SAF wound consultation process to 

serve an unmet need in the home health population through increasing access (VII – 

Clinical Prevention and Population Health).  While exploring the project, the DNP 

student identified a policy issue which negatively affected the rural APRN’s autonomous 

practice:  Medicare’s requirement that a physician sign the home health plan of care.  The 

DNP student wrote a letter to a state legislator urging support of H.R. Bill 1825 which 

would eliminate the requirement (V. - Health care policy for advocacy in health care).  

See Appendix L for a copy of the Letter to State Representative. 

The DNP student assumed the role of project leader and established a 

multidisciplinary team of stakeholders (VI – Interprofessional collaboration for 

improving patient and population health outcomes).  The team explored the issues, 

identified supportive and opposing factors, and developed an implementation process and 

plan (II – Organizational and systems leadership for quality improvement).  The pilot 

project involved a novel use of informational technology which had never been used at 

the facility but had the potential to improve the care of the home health patient and 

transform wound management (IV – Information systems/technology and patient care 

technology for the improvement and transformation of health care).  The DNP student 

served as both educator and mentor during the DNP project.  Using specialized 

knowledge, skills and effective communication, the DNP student conducted educational 

in-services to promote the practice change and prepare staff for the pilot project.  In 
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addition, the DNP student served as mentor to other nurses fostering confidence, 

involvement, and ownership over the project (VIII – Advanced nursing practice).  

 
Recommendations for Practice 

 
Wound Photography 

As well as being supported in the literature, all participants indicated wound 

photographs should be a standard component of wound management. The DNP student 

recommends the use of a standardized wound photography protocol to maximize the 

clinical usefulness when comparing wound photographs over time.  Nurses should 

complete a clinical wound photography competency annually to assure protocol 

adherence.  The DNP student also recommends the organization use a single treatment 

consent which incorporates separate consent for photography.  In other words, all patients 

will be asked about the use of photography when presenting for care.  This is in 

agreement with the American Health Information Management Association’s (2010) 

recommendations for organizations which routinely use photography in practice.  Use of 

a separate consent at the time of photography, which is current practice, may be a barrier 

to the routine use of photography.   

This project demonstrated wound photography improved communication with 

members of the care team and added value to the written assessment.  Unlike the SAF 

results, these findings are not isolated to the home health population and can be 

generalized to wound documentation in other departments.  The DNP student 

recommends that standardized wound photography be implemented throughout the 
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organization following the expansion of the Athena EHR.  Thus, allowing for continuous 

wound care documentation through all levels of care at the organization.  

 
SAF Wound Consultation 
 

SAF consultation was highly rated by all participants who indicated the modality 

conferred significant benefit to the home health patient.  The DNP student, in agreement 

with the home health director, recommends SAF wound consultation be implemented in 

the department.  The SAF process is expected to evolve and improve as the EHR features 

change and the organization moves to expand Athena.  

 
Wound Healing Metrics  
 

Lindholm and Searle (2016) reported the three main contributors of wound care 

costs are time to wound closure, number of health professional visits, and wound 

complications.  However, the number of nurse visits, length of stay on service, and days 

until wound healing were less useful than predicted for this project.  These wound 

healing metrics are much more applicable to acute wounds which heal in less than 90 

days in an expected fashion rather than the chronic recurrent wounds included in this 

project.  The DNP student recommends the agency continue to monitor wound healing 

metrics to assure its wound management program is meeting wound healing benchmarks 

in the literature.  This recommendation is based on the ‘effectiveness’ component of the 

JBI model assuring that the modality is having the intended effect (Pearson et al., 2012).   

Understanding the nature of the most commonly treated wounds in the department should 

inform development of the wound management program.  
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Strengths 

 Strengths of this project include the length of the pilot period (12 weeks) which 

allowed SAF and wound photography to be utilized by all nurses under a variety of 

conditions.  The period was also sufficient for wounds to demonstrate measurable healing 

and change.  Data regarding satisfaction and perceived benefits was collected spherically 

from many perspectives for a more complete representation of results.  Important to 

consider, this pilot may be one of the first multidisciplinary surveys of wound 

photography and SAF consultation in the home health population. 

 
Limitations 

 The limitations of this project include the small sample size.  The reader should 

consider the sample size when reviewing percentages discussed in this project as one 

value can significantly alter the results which may distort the findings.  Like other 

sources identified in the review of literature, this organizational specific project is not 

applicable to other organizations.  As such, the findings cannot be generalized across 

home health agencies.  Results may have also been subject to the Hawthorn effect where 

participants change their behavior simply because they are under observation.   

 While not addressed in this project, the DNP student acknowledges the significant 

role that nutrition plays in wound healing.  Multidisciplinary wound care should always 

consider dietician referral especially in cases of malnutrition or low albumin.  Diabetes 

presents additional challenges when treating wounds; providers should consider referral 

to a diabetes educator when hemoglobin A1c values are not at goal.  
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Future Considerations 

The home health patients in this project proposed a novel concept not previously 

identified in the literature suggesting that for some individuals wound care provided in 

the home may be superior to traditional clinic visits.  Both patients indicated their 

wounds could not be examined in the clinic.  Participants had similar characteristics 

including chronic-recurrent type wounds, severe immobility, and wounds located in 

difficult to reach areas.  PCP survey results indicated less certainty.  However, upon 

further discussion with provider participants, there was consensus that select patients, 

particularly those with chronic wounds may be best managed in the home setting.  A 

local occupational therapist suggested the home was a more appropriate place to provide 

intimate care because of the adaptive equipment and accommodations which assure 

patient comfort and safety.  Additional research is needed to define the characteristics of 

this home health subpopulation which may benefit greatest from SAF wound 

consultation.  There may be a future opportunity for a separate service line for wound 

management in this population.  

While only two patients met criteria for project inclusion, several other patients 

and families trialed SAF consultation and benefit from it including those on hospice.  

Hospice patients are unlikely to heal most wounds and have different wound goals 

including to control drainage, reduce odor, treat wound pain, and prevent progression.  

Based on experience, the DNP student believes that SAF consultation in this population 

has the potential to reduce unnecessary travel, control pain, and improve patient and 

family satisfaction.  However, more research is needed.  
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Conclusion 

 
Comprehensive multidisciplinary wound care based on best evidence is essential 

to optimize wound healing and reduce the cost of care.  Demographic results indicate 

primary care providers are often responsible for wound care in their clinical practice but 

lack professional wound care training and confidence to complete this independently.  

This multidisciplinary survey demonstrated high levels of satisfaction and perceived 

benefits of wound photography and SAF wound consultation in the home health 

population.  The results of this DNP project suggest that increased use of technology in 

home health wound care is both well received and confers value to the patient, PCP, and 

the home health nurse. 
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 Design 

 
 
 
SAF Delivery Adult 

Participants 

 
 
 

Population 

 
 
 

Wound / Type 
Outcomes / Findings 

 
Decrease 
days to 
wound 
closure 

Baer 
 

Case-series SAF 34 
(M = 71) 
 

HH 
 

15% LE *71-85% assessment agreement: ulcer type/stage (K=0.41-
0.71) good 
*13-90 % agree on treatment 
  (13% agree on dressing) K= -0.75-0.81 poor to excellent 

 
N/A 

Buckley 
 

Descriptive 
Correlational 

SAF 43 
(Mdn = 73) 
 

HH 
 

89, various *WCON making wound recommendations based only on 
verbal reports risk over or under treatment (58%) 

 
N/A 

Sugrue Case-report SAF during 
visit + call 

not specified 
 

HH 
 

PU, LE, surgical *Decreased visits per episode 
*Well accepted 

 
N/A 

Wilkins Case-series 
Observational 

SAF 56 
(M=66) 
 

OP 
 

88, chronic, 
various, 66% 
DW 

*58% of SAF resulted in intervention changes 
*98.2% patients satisfied  
*3.6 preferred personal visits 

 
N/A 

Chanussot-
Deprez 

Case-series SAF 51-73 OP Chronic wounds *demonstrated use and healing in 3 cases, no statistical data N/A 

Florczak Observational SAF 38 
 

LTC 
 

> Stage I PU *statistically significant changes seen in ‘reviewing wound 
progress’ and ‘recognizing changes in wound status’ 

 
N/A 
 

 Binder 
 

Case-series SAF 16  
(Mdn = 73) 

HH 
 

46, LE ulcers 
 

*CWE made changes in 23% of cases 
*46% reduction in travel 
*75% believed WP could replace expert visit 

 
N/A 

Terry RCT SAF + call 103 
(M<51) 
 

HH 
 

160, 66% non-
healing surgical 

*SAF TM increased healing time but demonstrated greatest 
changes in wound size 
*Benchmark data: 90% all wounds healed/improved, PU – 51 
days to heal, Surgical – 34 days 

 
-NO 

Rasmussen RCT SAF 401 
 

OP 
 

DW, PU *No difference in healing or amputation between groups 
*TM had 42% less ER visits 
*Increased mortality in TM (HR = 8.68 [95% CI, 6.93, 10.88] p 
= 0.0001) 

 
= NO DIFF 

Kobza Quasi-experiment 
 

LIVE Video 
phone + SAF 

76 
(M=70) 

HH 
 

191, PU III-IV, 
VU, DU, 

*83% healing in LTM group vs. 34% baseline 
*58% healed wounds in LTM vs. 37% baseline 

 
+ YES 

 
Moore 

Case-series 
Observational 

LIVE TM x 1 
then SAF 

18 
 

HH 
 

chronic *Reduced healing to 61 days (all wounds) 
*55% reduction home visits  

 
+ YES 

 
Zarchi 

Quasi-experiment SAF 95 
(M=74-78) 
       
 

HH  chronic 
excluded: 
surgical, cancer, 
PU 

*70% healing of SAF wounds (45% in control) 
*AHR of healing was significantly higher in the SAFWP group 
than control group (AHR 2.19; 95% CI).   

 
+ YES 
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Summerhayes 

Prospective 
cohort study 

SAF-wound  
         system 

25 
 

Primary 
Care 
 

LE ulcers *Median healing time fell from 105 to 70 days 
*Patient costs decreased 
*Slight increase in per patient costs with more staff 
involvement 

 
+ YES 

 
Vowden 

 

Quasi-experiment SAF 26 
        
 

LTC 
 

various *Median wound duration lower in SAF TM (10 mo.) vs. 
control (15 mo.) 
*SAF wound have changed treatment in 7/9 control pts. *SAF 
prevented 1 hospital admission and identified 1 need for early 
hospitalization 

 
+ YES 

 

 
 
KEY 
AHR: adjusted hazard ratio   OP: outpatient 
DU: diabetic ulcers    PU: pressure ulcer 
DW: diabetic wounds     SA: surface area 
Ind.: Independent    SAF: store-and-forward telemedicine 
LE: lower extremity    TM: telemedicine    
LTC: long term care    VU: venous ulcers 
LTM: live telemedicine   WCON/CWE: certified wound expert 
Mo: months 
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Fishbone Analysis of Lack of Evidence Based Wound Care in Home Health 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Inconsistent wound 
care knowledge 

Patients 

Materials 

Home Health RNs Providers  RN Wound Expert 

Processes Equipment Environment 

Unable to travel to see 
wound expert 

Many chronic wounds 

Co-morbid conditions 

 

Lack of continuity of 
care: Each RN cares for 
multiple wound patient  

High volume visits, 
high cost supplies 

RN makes treatment 
recommendations 

RN has limited exposure 
to wound expert 

 

Lack of wound care 
knowledge 

Do not visualize 
wounds 

Often accepts RN 
recommendations  

 

Not routinely updated  

Gives recommendation 
by phone without 

seeing wound 

 

Does not make home 
visits 

Busy/full clinic schedule 

 

RN’s practice in isolation 
in the community setting  

Distance from facility 
may change visit 

frequency: possibly 
unnecessary visits 

Unpredictable home 
environment 

 

Lack of caregiver 
in the home 

Separate EMRs: 
Clinic (Athena) and H. 

Health (Healthwyze) 

Difficult to compare 
past and present 

written wound 
assessment  

 

 

No use of wound photos 

No process for remote 
wound recommendations 

No established process 
to update providers  

Dressing changed too 
frequently 

Lack of interdisciplinary 
communication 

regarding wounds Choice of wound 
dressing/supplies can 

be overwhelming 

Supply costs 

 

 

 

Timely identification 
of changes is difficult  

Non-compliance 

Only 1 wound certified 
nurse 

Supplies changing 

Lack of Evidence 
Based  

Wound Care 
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Wound Photography Protocol 

OBJECTIVE: To provide established guidelines for obtaining photographic images of 
wounds or other skin impairments for documentation in the patient’s electronic medical 
record.   
PROTOCOL:  Any skin impairment including wounds will be photographed on 
admission and then weekly thereafter.  Photography guidelines ensure consistency 
between photographers which increases clinical value during comparison.  Wound 
photographs are not a replacement for weekly comprehensive written wound 
assessments. 
PROCEDURE:   

1. The patient will sign a general consent for treatment and photography consent. 
2. Inform patient of the photography protocol.  Serial wound photographs (1-3) will 

be taken weekly by the nurse and uploaded in the electronic medical record. 
3. On admission, the admitting RN will identify and photograph any existing 

wounds or skin impairments. 
4. Wounds or skin impairments which develop after admission will be photographed 

on the day they are first identified. 
5. Subsequent wound photographs will occur weekly on the first nurse visit of the 

week (generally Monday or Tuesday) or whenever a significant change occurs. 
6. The nurse will provide comprehensive wound assessments with wound 

measurements on the first visit of the week (generally Monday or Tuesday) or 
whenever a significant change occurs. 

7. On discharge, a photograph of the wound area should be taken on the day of 
discharge. 

8. All photographs should adhere to the following photography procedure 
guidelines: 

a. Follow organizational guidelines for hand hygiene. 
b. Lighting should be adequate to illuminate the wound area. 
c. Position the patient for wound photographs 
d. Fill out the NE1 Wound Assessment Tool: 

i. Patient initials and date of birth 
ii. Date and time photograph was taken 

iii. Location of wound 
iv. Clinician/photographer signature 

e. Cut or tear the NE1 tool as needed for smaller wounds or tight locations. 
f. Remove the adhesive backing of the NE1 tool starting at the corner.  
g. Position the NE1 tool (with date) at the 12 o’clock position (towards the 

patient’s head).  Place the tool outside of any erythematous or otherwise 
affected intact skin.  Keep the NE1 right angle flat; do not bend or wrap 
the NE1 tool around a body part.  The inside corner of the NE1 should 
frame the wound.   

h. The photo orientation and NE1 placement should be consistent for all 
photos. 
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i. Using the Athena Text or camera feature (on the portable electronic 
device) take the photograph with the camera perpendicular to the wound 
and NE1 tool.      

i. Take one photograph (approximately 4-6 inches from the wound) 
of the wound filling most of the camera screen.  Be sure to include 
the portions of the NE1 tool with the required documentation.   

ii. Take a second wound photograph from 1-2 feet away to help 
establish the wound’s location and size in relation to the patient.  

iii. Multiple wound located close together can all be included in one 
wound photograph with one NE1 tool.  Complex wounds may 
require individual photographs. 

j. Upload wound photographs into the electronic medical record.  
k. Photographs saved to an electronic device should be uploaded to the 

electronic medical record within 24 hours and deleted from the device.  
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SAF WOUND TELECONSULTATION FLOW CHART 
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STORE-AND-FORWARD WOUND TELECONSULTATION PROTOCOL 
 

OBJECTIVE: To provide established guidelines for conducting store and forward 
wound consultation using wound photographs in the home health patient. 
PROTOCOL:  Wound photographs are taken by the home health nurse on admission or 
upon the identification of any wound or skin impairment and then weekly thereafter.  
Photographs are sent electronically in Athena to the designated wound expert for 
treatment recommendations.  Recommendations are then sent to the primary care 
provider for review. Wound photographs and SAF teleconsultation are not a replacement 
for weekly comprehensive written wound assessments by the home health nurse. 
PROCEDURE:   

1. The patient must sign wound photography consent.  
2. The nurse informs the patient of the SAF teleconsultation protocol.  
3. The signing physician will send an order allowing wound expert to make 

treatment plans. 
4. The home health nurse takes serial wound photographs following the Wound 

Photography Protocol.  Additional photographs may be taken at any time a 
significant change is detected by the home health nurse. 

5. Wound photographs will be sent weekly to the designated wound expert using 
Athena Text.  In addition to the wound photographs, documentation for 
consultation will include:  

l. Wound origination date 
m. Type of wound: traumatic, pressure ulcer, venous stasis ulcer, diabetic  
n. Maximum depth (linear measurements can be determined by NE1 tool) 
o. Presence of tunneling 
p. Presence of induration 
q. Drainage: amount, consistency 
r. Odor: mild, moderate, strong 
s. Vital signs if abnormal 
t. Nurse Impression: ex. healing, improving, worsening, deteriorating, 

unchanged.  The nurse may also place a focused question for the wound 
expert here.  

6. The wound expert will review the photographs and make treatment 
recommendations in Athena Text within 72 hours of receiving the consultation. 

7. The Home health nurse notes new orders and updates the HealthWyse care plan. 
8. A designated home health staff member will copy photographs and wound expert 

recommendations from AthenaText into HealthWyse.  Label:  Wound Care_Date 
9. A designated individual with copy the AthenaText consultation into an Athena 

Clinical Document (CD) to send to the primary care provider (and nurse 
practitioner if applicable) for review.  Label:  Wound Care 

10. The primary care provider (PCP) closes the CD (SAF wound teleconsultation) 
and accepts treatment recommendations as written.   

*If the PCP elects an alternative treatment plan, all new orders must be 
faxed to the home health department as per standard practice.  
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