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ABSTRACT
Title of Dissertation: Testing the Effects of the E-Health Amputee Patient Empowerment
Program (EAPEP)
Dissertation Directed by Eun-Shim Nahm, Ph.D., RN, FAAN; Program Director, Nursing
Informatics; OSAH
Purpose: Advances in medical care and improvements in body armor have led to more
soldiers surviving high-energy penetrating battle injuries. Between 2001 and 2015, 1,645
amputations occurred from military conflicts. Web-based programs may provide
supplemental resources regarding physical rehabilitation and reintegration into life.
Comprehensive health information and resources can assist optimal recovery. There is a
lack of comprehensive websites dedicated to empowering amputees’ self-management
throughout the recovery phase. The study aim was to develop a theory-based e-health
website, the E-Health Amputee Patient Empowerment Program (EAPEP), and to examine
the preliminary impact of the EAPEP on empowerment, self-efficacy, and health-related
quality of life.
Design: Two group pre-test and post-test randomized control trial design.
Methods: The EAPEP is comprised of objectives, an educational content section,
knowledge assessment questions, and a coordinator-moderated blog area. Experimental
group participants accessed the program twice each week for eight weeks. No
intervention was provided to the control group. Amputee soldiers were recruited from

Walter Reed National Military Medical Center (WRNMMC). Data were collected at



baseline and after eight weeks. Data were analyzed using descriptive statistics and a
Mann-Whitney U Test.

Findings: The original target sample size (N=60) was not obtained due to low combat-
injured census during the study recruitment period. Eighteen participants completed the
pretest and were randomized to the intervention group (n=9) and control group (N=9).
The mean age for subjects was 39 (SD=17.9), all subjects were male, 77.8% were lower
limb amputation, and 33.4% were injured by Improvised Explosive Device (IED) and
mortars, 61% were in the Army, 38.9% were Officers, and 83.3% were active duty. The
mean post-test Health Education Impact Questionnaire empowerment scores were found
to be higher for subjects in the intervention group, although the difference was not
statistically significant. Self-efficacy for managing chronic disease and quality of life
change scores were higher for subjects in the intervention group, although not statistically
significant.

Conclusion/lmplications: E-health can be a cost-effective approach to deliver high

standard of care globally and can be incorporated into treatment protocols. Research with
larger sample sizes is needed. A modified program for other types of amputees and

injuries should be employed.
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CHAPTER |
PROBLEM

Introduction

Advances in combat technology, body armor, and medical care have led to a
reduction in combat casualties and to more soldiers surviving high energy penetrating
battle injuries (Anderson, 2008). Increased use of tourniquets and homeostatic dressings,
improved medical training, immediate surgery, and timely evacuations to tertiary
facilities have also improved survival rates (Smith & Ganville, 2006). The interceptor
body armor system used by the U.S. military consists of an outer tactical vest (OTV) and
small arms protective inserts (SAPI), which are highly effective in protecting the torso of
the body (covering the neck to the groin). OTV and SAPI are made of boron carbide
ceramics with Spectra-Dyneema and lined with finely woven Kevlar KM2 aramid
(Military Collection, 2009). However, extremities of soldiers are still vulnerable because
they are left less protected to maintain mobility. From April 30, 2003 to June 16,
2010, approximately 38, 215 soldiers were wounded in action (Department of Defense,
2010). There have been a total of 1,645 amputations from the recent military conflicts
between October 7, 2001 and June 15, 2015, including Operation Iragi Freedom (OIF),
Operation Enduring Freedom (OEF), Operation New Dawn (OND), Operation Inherent
Resolve (OIR), and Operation Freedom’s Sentinel (OFS) (Fischer, 2015). As conflicts in
the Middle East and around the globe continue, and improvements in body armor
continue to decrease casualties, the number of military amputees will continue to
increase. As a result, healthcare providers will need to implement effective health

interventions to serve this population.



Currently, military amputees receive patient care at multiple facilities during the
course of their recovery. The U.S. Armed Forces Patient Care Program was established
to provide patients with centralized care at three primary locations: Walter Reed
National Military Medical Center (WRNMMC) in Bethesda, San Antonio Military
Medical Center (SAMMC), and Naval Medical Center San Diego (NMCSD). Patients
receive care from an interdisciplinary team of surgeons, physical therapists, prosthetists,
nurses, and psychiatrists (Stinner et al., 2010) Most military amputees receive inpatient
care and outpatient rehabilitation care from a Military Treatment Facility (MTF) and then
return to duty or relocate to their city of origin and receive care from a non-MTF
orthopaedic surgeon, physical therapist, prosthestist, occupational therapist, and/or other
healthcare provider.

Resources and information for amputee soldiers have increased since Operation
Iraqi Freedom initiated on March 19, 2003 and continued through August 31, 2010
(Fischer, 2010). E-health programs should continue to be developed as an essential
resource for this patient population, as the online format can meet patients’ needs
efficiently without geographic boundaries, as long as they have computer and Internet
access. Web-based health education applications among military amputees may be
effective because active duty personnel and veterans are familiar with using the Internet
to stay in contact with family during deployments. According to a 2010 national survey
of veterans, demobilized National Guard, and reserve members, 98.8% access the
Internet daily and 98.6% access e-mails daily; 99.1% of active duty service members
access the Internet daily and 99.0% access e-mails daily (Department of Veterans Affairs,

2010). Many soldiers are also already familiar with utilizing online health resources. The



Military Instep website, created by the American Coalition of Amputees (ACA), provides
comprehensive information in the areas of skill management, activities of daily living,
and sports resources (ACA, 2006). The National Resource Directory for wounded
warriors is an additional website that contains information on family and caregiver
support (Veterans Affairs, 2012). Operation We are Here provides resources,
entertainment, and mentorship (Operation We are Here, 2015).

Problem

Military amputees require comprehensive health information and resources to
achieve optimal recovery. The ultimate goal of recovery for amputees is to reintegrate
into society and become productive citizens (ACA, 2005; Gade, 2013). Some
rehabilitated military amputees opt to return to active duty service while others may find
work in the private sector (Warrior Transition Command, 2012). During the recovery
process, web-based programs may provide supplemental information or resources
regarding physical rehabilitation and reintegration into life. Despite abundant health
information and resource sites, there are a lack of comprehensive military and civilian
websites dedicated to empowering amputees’ self-management throughout the recovery
phase.

According to Jordan, Briggs, Brand and Osborne (2008) self-management is
defined as action planning in conjunction with problem solving. Based on this theory,
health education can be evaluated across eight domains: health directed behavior, positive
and active engagement in life, emotional well-being, self-monitoring and insight,
constructive attitudes and approaches, skill and technique acquisition, social integration

and support, and health service navigation. Alternatives to the biomedical model must be



applied through the patient empowerment process to improve health care management
(Hayes & Hannold, 2007).

In this study, we developed a theory-based e-health website, the E-Health
Amputee Patient Empowerment Program (EAPEP), and examined the preliminary impact
of the EAPEP on the outcome measures of patient empowerment, self-efficacy, and
improvement in health-related quality of life using a small sample of amputees receiving
care from Walter Reed National Military Medical Center.

Significance

The EAPEP was designed to support reintegration into life post-injury for military
amputee soldiers and to strengthen their ability to manage their chronic conditions. Some
amputees express the desire to return to active duty status and demonstrate high
functional and prosthetic skill level. According to Stinner (2010) the number of military
amputees that choose to return to duty is increasing; 16.5% of soldiers that sustained
amputation from 2001 to 2006 returned to active duty as compared to 2.3% of soldiers
that sustained amputation between 1980 and 1988. Therefore, it is important to empower
this patient population with the resources necessary for successful self-monitoring and
self-management, including those amputees who express the desire to return to active
duty status.

Goal Statement
Primary Purpose

The aim of this study was to develop a theory-based e-health website, the E-

Health Amputee Patient Empowerment Program (EAPEP), and to examine the

preliminary impact of the EAPEP on empowerment, self-efficacy for managing chronic



disease, and health-related quality of life using a small sample of military amputees. The
study used a two-group pre-test and post-test randomized control trial design. This was a
pilot study for a future large randomized controlled trial that will test the effectiveness of
the EAPEP using a larger sample. If the EAPEP is found to be effective, the program can
be made available to all military amputees in order to empower patients and increase
access to educational self-management health information.
Theoretical Framework
The Program Logic Model guided the development and implementation of this

study (Osborne, 2003). Use of theories in e-health intervention studies can be helpful as
they can identify necessary elements for website development as well as outcome
variables (Green, 2000; Osborne, Elsworth, & Whitfield, 2007). Interventions guided by
tested theories have shown to be effective in changing behavior (Glanz, Rimer, &
Viswanath, 2008). Theoretical foundations in instructional design impact learning
outcomes such as verbal information, intellectual skills, cognitive strategies, motor skills,
and attitude (Tennyson, 2010). Theory-based health websites may empower military
amputees and improve their self-management, regardless of their time of injury and
branch of military service (U.S. Department of Veterans Affairs, 2012).
Theory of the Program Logic Model

Logic models have been used in studies as guiding frameworks for planning,
implementation, and evaluation (Schmitz & Parsons, 1999; Petersen, Taylor, Peikes, &
2013) The Program Logic Model used in this study has its foundations in public health
and was developed through the collaborative efforts of the Center for Rheumatic

Diseases, School of Medicine, University of Melbourne, Royal Melbourne Hospital and



the Collaborative Institute for Research, Consulting and Learning Evaluation, RMIT
University (Osborne et al.,, 2007). The model delineates two primary overarching
constructs: 1) empowerment of patients and 2) partnership with health care services and
non-government organizations (Osborne et al., 2009). The model illustrates the
theoretical structure for how a program might operate logically, step by step, to achieve
objectives (Osborne, 2003; Reavley et al., 2010) The objectives of an effective health
education program for individuals with chronic conditions include improved outcomes
for individuals, benefits for the community, and enhanced public health (Osborne, 2003;
Osborne et al., 2006).

More specifically, the Program Logic Model assists in the identification of
measurable outcomes in the causal chain (Osborne, 2004; Osborne, 2009). There are
three tiers of outcomes: proximal (immediate), intermediate (short-term), and distal
(long-term) (Osborne, 2010). Onan individual level, proximal outcomes include increase
in knowledge, change of perception of the impact of the illness, and change in behavior
as aresult of patient empowerment.  After identifying outcomes for the proximal
(immediate) tier, a program based on the Program Logic Model should identify outcomes
based on the intermediate tier. These short-term objectives for patients include improved
self-confidence, ability to engage in support, reduced stigma, ability to fulfill life roles,
collaborative management, improved treatment and medication mix, better symptom
management, decreased disease-specific morbidity, increased sense of coherence,
improved health-related quality of life, decreased disability, decreased symptoms, and
decreased mortality (Osborne et al., 2004). Long-term, the Program Logic Model defines

the distal outcome as overall improved public health (The University of Melbourne,



2011). By using the Program Logic Model as a framework to guide the content of e-
health education programs, healthcare providers can more effectively define and measure
objectives, empower patients, and improve patient care (Osborne, 2009).
Application of the Program Logic Model to EAPEP

A modified Program Logic Model was selected as a framework for this study
(See Figure 1.1) because of its core concept of empowering individuals through
healthcare education to facilitate engagement in self-care, improve self-monitoring,

interact with healthcare professionals, and cope with disease (Osborne, 2009).



Figure 1.1: Modified Program Logic Model- The Framework for the EAPEP
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The EAPEP interventions are primarily centered on increasing patient empowerment

through: knowledge acquisition, change in perception of the medical condition, and



change in behavior (Osborne, 2009). Anticipated intermediate outcomes for this study
included empowerment, self-efficacy, and quality of life (Osborn, Elsworth, &
Whitefield, 2006). Long-term outcomes are related to public health and not measured on
the individual level, therefore they were not included in this EAPEP study.
Conceptual/Operational Definition

E-Health

E-health is defined as the application of the Internet and other related technologies
in the healthcare industry to improve access, efficiency, effectiveness, and quality of
clinical and business processes utilized by healthcare organizations, practitioners,
patients, and consumers to improve the health status of patients (Broderick & Smaltz,
2003).
Empowerment

In the Program Logic Model, empowerment is defined as the process of exerting
control over one’s life to improve health (Heikkinen, Suomi, Jaaskalainen, Kaljonen,
Leino-Kilpi, & Salantera, 2010). This process encompasses both the individuals’
responsibility in health care and the broader institutional, organizational, or societal
responsibilities that enable people to assume responsibility for their own health (Jimison,
2006). Empowerment leads to increase in knowledge, change in the perception of the
impact of the illness, and change in behavior. In this study, empowerment will be
measured with the heiQ across eight domains: health directed behavior, positive and
active engagement in life, emotional well-being, self-monitoring and insight, constructive
attitudes and approaches, skill and technique acquisition, social integration and support,

and health service navigation (The University of Melbourne, 2011).



Quality of Life

Health-related quality of life is a multidimensional concept including physical
health, psychological state, and social relationships in which quality of life is determined
not only by the patient’s health status problems but also by the emotional response to
these problems (Kamphuis, 2002). In this study, quality of life will be measured by the
Short Form Health Survey (SF-12) (Optum, 2016).
Self-Efficacy

Self-efficacy is defined as situation specific self-confidence and the belief in
one’s ability to execute a course of action (Bandura, 1997). Furthermore, self-efficacy is
the ability to conduct actions necessary to obtain specific goals related to self-
management of a chronic condition (Bodenheimer et al., 2002). Self-management and
self-efficacy programs assist patients in gaining self-confidence in their ability to control
their symptoms (Stanford School of Medicine, 2011). In this study, self-efficacy will be
measured using the Self-Efficacy for Managing Chronic Disease 6-Item Scale (Stanford
Patient Education Research Center, 2012).

Research Aims, Primary Research Questions, and Hypotheses

Research Aim 1. To develop and examine the effectiveness of the proposed eight-
week EAPEP intervention in a two-group randomized control trial using a pre-test and
post-test design using a total of 60 amputee participants recruited from the WRNMMC
outpatient orthopaedic waiting room, the Military Advanced Training Center waiting
room, and the War Wounded Soldier Café. The following outcomes were

evaluated: empowerment, self-efficacy, and health-related quality of life.
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Research Question 1. What are the effects of the EAPEP for improving
empowerment, self-efficacy, and health-related quality of life in injured soldiers with
amputations from duty in Operation Iragi Freedom (OIF), Operation Enduring Freedom
(OEF), Operation New Dawn (OND), Operation Inherent Resolve (OIR), and Operation
Freedom’s Sentinel (OFS)?

Hypotheses:

1. Participants in an eight-week EAPEP will demonstrate greater improvement in

empowerment scores as measured by the heiQ over eight domains (health directed

behavior, positive and active engagement in life, emotional well-being, self-
monitoring and insight, constructive attitudes and approaches, skill and technique
acquisition, social integration and support, and health service navigation)
compared to those that participate only in standard care.

2. Participants in an eight-week EAPEP will demonstrate greater improvement in

self-efficacy scores for managing chronic disease when measured by the Self-

Efficacy for Managing Chronic Disease Scale, compared to those that participate

only in standard care.

3. Participants in an eight-week EAPEP will demonstrate greater improvement in

health-related quality of life scores when measured by the SF-12, compared to

those that participate only in standard care.

Secondary Research Aims and Questions for the Intervention Group

Research Aim 2. To examine the utility and usability of the proposed eight-week

EAPEP intervention.
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Research Question 2. What is the utility and usability of the EAPEP intervention
measured by the Patient’s Evaluations of Education (PEE), and the Diary of the
Use of the Website (DUW)?
Research Aim 3. To examine the effect of the amount of use of the proposed
eight-week EAPEP intervention on patient empowerment.
Research Question 3. What is the relationship between usage of the EAPEP and
change in empowerment scores in the intervention group?
Research Hypothesis: In the intervention group, usage will correlate with an
improvement in the overall empowerment change score.
Research Aim 4: Explore the association between demographic variables and
empowerment change scores in the intervention group.
Research Question 4: In the intervention group, what is the association between
variables (age, gender, type of amputation, branch of service, rank at time of
injury, duty station, length of time from injury, injury mechanism, diagnosis,
types of major medical complications since injury and Medical Outcomes Study
(MOS) Social Support Survey and empowerment change score? If length of time
from injury is a confounding variable, it will be controlled for statistically.
Assumptions

Underlying the research questions of this study are the following assumptions:
1. The study sample is representative of the OIF, OEF, OND, OIR, and OFS
amputee population that is treated at WRNMMC at Bethesda; therefore study
findings are specific to OIF, OEF, OND, OIR, and OFS war-wounded amputees

treated at WRNMMC.
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2. Respondents are truthful in completing the questionnaire.
3. Answers based on recall memory accurately reflect reality.
Limitations

A limitation of the study is the generalizability of study findings on military
amputees to civilian amputees since there are inherent differences in the population.
Military amputees are a unique population that have variations in the trajectory of their
recovery (Stinner etal., 2010). For example, soldiers may be younger and more
physically fit (Farmer, 2011). During recovery, military amputees face difficulties with
post-operative complications such as infection, from contaminated wounds and
heterotophic ossification in damaged muscle tissue (Gordon, Kuhn, Staeheli, & Dromsky,
2015). Additional research will need to be conducted to determine if civilian amputees
would benefit from a modified EAPEP. This preliminary study used a small sample size
with a short intervention period. Further studies are needed with larger samples and with
long-term follow-up. Additionally, the recruitment of the sample population was limited
to only one setting and was dependent on specific military engagement, which might
contribute to a bias.

Summary

A theory-based e-health education website may be an effective medium to
provide the support and information needed for military amputees during all levels of
recovery. However, minimal research has been done on the impact of web-based
educational interventions on the military amputee population. In this study, we developed
a theory-based e-health website (the EAPEP) using the Program Logic Model, and

examined the preliminary impact of the EAPEP on empowerment, self-efficacy, and
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health-related quality of life using a small sample of amputees. The findings of this study

may contribute to improvements in rehabilitation for military amputees.
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CHAPTER I
REVIEW OF THE LITERATURE

Chapter 2 presents a brief summary of the military amputee population and
findings from a review of the literature in the areas of e-health, health-related Self-
Management Support (SMS) programs, patient empowerment, quality of life, and self-
efficacy. In addition, this chapter provides recommendations for future e-health research.

Military Amputee Patient Population

Advances in combat technology, improvements in body armor, and advances in
medical care have led to a reduction in combat casualties and to more soldiers surviving
high-energy penetrating battle injuries (Andersen, 2008). High-energy penetrating
injuries are classified as trauma that occurs when an object pierces the skin and tissue at
high velocity resulting in cavitation (Petersen & Waterman, 2011). These injuries can
occur through various mechanisms including: gunshot wound (GSW), high velocity
missiles, improvised explosive device (IED) blasts, splinter and shrapnel from enemy
small arm firing/artillery shelling across the Line of Control (LOC), and road traffic
accidents (RTA) (Chowdhury & Mohan, 2004). Approximately half of United States
soldier amputations during the OEF, OIF, and OND conflicts were caused by improvised
explosive devices that combine penetrating, blunt, and burn injuries (Lutz, 2011).

Military amputees often sustain multitrauma comorbidities including:
contralateral fractures, infections, osteomylitis, cellulitis, chronic infection, septicemia,
anemia, heterotopic ossification, non-healing wound, traumatic brain injury, mental
health disorder (adjustment disorder and post-traumatic stress), phantom limb syndrome,
deep vein thrombosis, pulmonary embolism, burns, and hearing loss (Melcer etal., 2010).

During time of admission, many injured soldiers are categorized as high-level Injury
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Severity Scale index trauma victims and require a continuum of long-term care (Perry,
2011). Some patients are initially treated with limb salvage techniques and later revised
to an amputation due to complications in rehabilitation, while other patients may need
surgical revisions due to failed myodesis, neuromas, or heterotrophic ossification (Potter
et al., 2010). High-energy penetrating injuries cause extensive soft-tissue injury and a
staged approach to amputation surgery is used to obtain wound closure with optimal limb
function (WRNMMC, 2015).

In addition to the complexity of multi-trauma comorbidities, military amputees
differ from civilian counterparts in that they are provided care as they are routed through
the evacuation chain (en route emergency medical treatment) to receive patient care at
multiple facilities during the course of their recovery. Life sustaining care begins
immediately upon injury in the field, in the Middle Eastern areas of combat and is
continued in Germany at Landstuhl Regional Medical Center (Department of Veterans
Affairs, 2002). The wounded soldier is then moved into treatment through the US Armed
Forces Patient Care Program at three primary locations: Walter Reed Army Medical
Center, Brooke Army Medical Center, and Naval Medical Center San Diego (Skinner et
al., 2010).

Some of these military amputees will receive inpatient care and outpatient
rehabilitation care from a Military Treatment Facility (MTF) and then return to duty,
while others may relocate to their city of origin and receive care from a non-MTF
interdisciplinary healthcare team. There may be differences between MTF and non-MTF
healthcare providers. For example, some non-MTF providers are more familiar with

elderly patients recovering from amputations as a result of diabetic complications, rather
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than younger war-wounded trauma patients who may have complications as a result of
their specific injuries (ex. heterotopic ossification, osteomylitis, and infection from
Acinetobacter baumannii or Staphylococcus aureus) (Melcer etal., 2010). A
multidisciplinary team should address the multitude of physical, mental, and psychosocial
challenges of patients who are military amputees (Tintle, Keeling, Shawen, Forsberg,
Potter, 2010). This specific patient population has a complex set of needs. Due to the
complexity of the trauma, every patient’s recovery journey is unique and consequently
patient information needs are dynamic (Stinner et al., 2010). Providing web-based
rehabilitation materials about recovery and reintegration as an adjunct to provider care
may increase level of function in various aspects of health (pain, prosthetic care, physical
therapy, skin care, diet, and exercise) and reintegration (advocacy groups, support groups,
mentorship, events, and family support).
Information Needs

Resources and information pertinent to military amputee health and reintegration
into life have evolved and expanded since the initiation of Operation Iraqi Freedom
(Fischer, 2010). However, there continues to be a lack of comprehensive military and
civilian theory-based health websites that can empower amputees through self-
management as part of the recovery process. In addition, patient access to information
disseminated by healthcare providers can be hindered by lack of long-term continuity of
care.

Web-based health education applications among military amputees may be
effective because active duty personnel and veterans are already familiar with using

Internet resources to stay in contact with family during deployments. Military Treatment
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Facilities are increasing the use of web-based applications for patient care; for example,
the Navy MORE (My Ongoing Recovery Experience) program was launched on Aug. 20,
2010 to provide military personnel, family members, and retirees assistance with
managing alcohol and drug addiction through interactive support groups facilitated by
counselor, case management recovery coaches, and suicide prevention hot line access
(Navy Medicine, 2012).
E-Health

E-health is defined as the use of information technologies for the improvement of
healthcare, including tools and applications for health computing, health informatics,
health telematics and telemedicine (Wilson, 2004). A meta-analysis of 126 research
articles found that e-health applications were evolving in the areas of electronic health
records; laboratory information management systems; pharmacy information systems;
patient registration or scheduling systems; monitoring, evaluation, and patient tracking
systems; clinical decision support systems; patient reminder systems; and research/data
collection systems (Blaya, Fraser, & Holt, 2010). In addition to these applications, e-
health encompasses a broad spectrum of Internet-based technologies such as
informational websites, interactive health communication applications, online health
education programs, online health care portals, electronic health records, mobile health
communication programs, virtual reality programs, remote monitoring, and robotics
(Skinner, 2014).

E-health provides a cohesive, consolidated central location for user-friendly
information to be accessed (Wantland, 2004). Benefits of web-based interventions and

applications include convenience and flexibility for busy individuals (Bigony, 2010),
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improved continuity and coordination of care (Skinner, 2014), and promotion of teaching
and learning through a collaborative environment using communication tools such as
social networking and virtual worlds (Wink, 2011). By allowing patients to access their
health information, e-health technologies improve self-management (Wilson, 2004;
Osborne, 2004; Brodenheiner, 2002; Robinson, 2013) and empower patients to become
actively engaged in their healthcare and recovery process (Gee, Greenwood, Paterniti,
Ward, & Miller, 2015; Wilson, 2004).

Self-Management Support (SMS) Programs

Self-management programs are essential for engaging patients as active partners
in their own health care (Hayes & Hannold, 2007). The Program Logic Model identifies
proximal outcomes to assess self-management programs across eight domains of
empowerment (positive and active engagement in life; health directed behavior, skill and
technique acquisition, constructive attitudes and approaches, self-monitoring and insight,
health service navigation, social integration and support, and emotional wellbeing)
(Oshorne, Elsworth, & Whitfield, 2009). Intermediate outcomes include quality of life
and self-efficacy (Osborn, Elsworth, & Whitfield, 2006).

Self-management education is guided by evidence-based standards to facilitate
problem-solving, self-care behaviors, decision-making, and active collaboration with the
health care delivery team to improve clinical outcomes, health status, and quality of life
(Maryniuk, Peyrot, Piette, Reader, Siminerio, Weinger, & Weiss, 2009). Self-
management interventions are a patient-centered approach that employs goal setting,
motivation techniques, and coaching (Osborne, Batterham, & Livingston, 2011).

Empowerment through self-management programs focus on optimizing patients’ skills
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and their capacity to deal with daily life, including maintaining quality of life despite
having a chronic condition (Jordan, Briggs, Brand & Osborne, 2008). These programs
are also complex interventions designed to help patients make decisions about their long-
term condition through skill development, social support, and motivational counseling;
therefore, a general range of outcome indicators is necessary to support claims of
effectiveness across several different types of chronic conditions (Osborne et al., 2011).
Anticipated outcomes for self-management programs include assisting participants to
adjust, cope, and develop competencies (Wanitkun, Batterham, Vichathai, Leetongin and
Osborne, 2011). Healthcare professionals must promote the empowerment of people with
chronic diseases or conditions as active partners in their own health care (Hayes &
Hannold, 2007).

Self-management support programs can be implemented through various
intervention methods including face to face consultation, telephone, Internet, group-based
courses, written information, television, and multimedia (Jordan et al., 2008). Amputee
care resources delivered via the Internet have important implications toward optimizing
self-care of individuals with amputation (Elias & Morgenroth, 2013). Research studies
reveal that Internet-based patient health education is an effective self-management tool
among patient populations with chronic illness (Lorig, Ritter, Philip, Laurent, Plant,
2006). Similarly, chronic conditions such as arthritis and other bone and joint conditions
require patients to learn and apply self-management skills consistently over time
(Shuyler, 2002).

A comprehensive, systematic review of the literature between 1966 to 2012 by the

French University Hospital of Clermont-Ferrand on therapeutic programs that developed
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competencies and skills needed for self-management of chronic disease after amputation
identified a lack of studies on patient education programs for the amputee patient
population (Pantera, Pourtier-Piotte, Bensoussan, & Coudeyre, 2014). The systematic
review on patient education after amputation was conducted using search terms such as
"amputee self-care”, "amputee health care", "amputee education”, and “amputee health
management” (Pantera et al., 2014). A total of 289 articles were reduced to 23 articles
written in French and English by a screening process in which the study team selected
only articles related to helping amputee patients acquire or maintain competencies and
skills needed for self-management (Pantera et al., 2014). Recommendations from the
systematic review for improving the use of self-management support programs include
integrating self-management into the patient’s care plan; adapting to the patient’s needs,
symptoms, and expectations; and continuing to develop and refine educational programs
(Pantera et al., 2014).
Collaborative Frameworks

The aim of self-management programs is to provide a collaborative doctor-patient
interaction that empowers patients by providing information to improve self-care and
self-efficacy, with the ultimate goal of improving quality of life (Jordan & Osborne,
2007). Self-management is facilitated through patient-centered, individualized
empowerment approaches. A thematic qualitative meta-analysis of fifty-five articles
examining "empowerment” of individuals with chronic conditions through patient

education found that goals and outcomes of patient empowerment are not predefined by

the health care providers, nor restricted to disease and treatment-related outcomes; rather,
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they were personalized to each patient, according to the patient’s situation and life
priorities (Aujoulat, 2007).

In addition to the importance of patient engagement in their own self-care, patient
empowerment can be enhanced through theory-based comprehensive health information
and resources provided by an interdisciplinary team (Petoukhov, 2010). An experimental
study conducted with 74 elective orthopaedic surgery patients found that patients who
received an empowerment-theory-based preoperative orthopaedic education session in
addition to the standard care (i.e., handbook) had significantly higher self-efficacy and
empowerment scores than a control group receiving only standard care (Pellino, Tluczek,
Collins, Trimborn, Norwick, Engelke, & Broad, 1998). The findings showed no
differences as related to length of stay, complications, or pain control.

Amputee peer networks can also provide information to facilitate successful
recovery and provide support (Thompson & Fisher, 2010). One program that reports
success for empowering amputees is the Vietnamese Association for Empowerment of
Persons with Disabilities (AEPD), a comprehensive program that was established in 2010
to provide peer support to empower individuals who have sustained amputations and
disabilities from war explosive devices (Nguyén, 2015). This program employs survivors
as peer-outreach advocate workers to help those who lost limbs due to explosive devices
in war reintegrate into communities and recover from psychosocial trauma (Nguyén,
2015). In the U.S., the military is exploring the efficacy and functionality of online peer
networks for military amputees and their families through the Amputee Virtual
Environment Support Space (AVESS). This is a military program in a virtual

environment implementing networking techniques, collaborations, and training
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addressing amputee needs through e-health and supplementing pre-existing peer-to-peer
and family support (Thompson & Fisher, 2010).

Intermediate Outcome Measures: Quality of Life and Self-Efficacy
Quality of Life

There has been an increase in the use of outcome measures such as quality of life
(QoL) in the evaluation of amputee rehabilitation, primarily based on the need for
evidence-based practice. Outcome measures such as quality of life to assess patient
progress and inform treatment planning are necessary for evaluation of amputee and
prosthetic rehabilitation (Condie, Grad, & Treweek, 2006). E-health programs have been
found to improve quality of life by providing patients control over their care pathway and
health data, thus allowing them to share in the decision making process (Koch, 2012).

A systematic review of 695 articles published between January 2000-July 2009 by
the Dutch University Medical Center Utrecht was reduced to 12 randomized control trials
related to e-health versus standard care for chronically ill (Eland-de Kok, van Os-
Medendorp, Vergouwe-Meijer, Bruijnzeel-Koomen, & Ros, 2011). The search terms for
the systematic review included: e-health, e-mail, internet, tele-medicine, tele-monitoring,
on-line communication, tele-care, tele-cure, tele-homecare, cybermedicine, e-
consultation, remote consultation, e-learning, e-care, and tele-healthcare.  Articles for the
systematic review were reduced based upon in the inclusion criteria to identify
randomized control trials that included websites providing treatment and information
education about chronic disease (Eland-de Kok etal.,, 2011). The systematic review

found that e-health is equal to or better than usual face-to-face care with regard to
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outcomes on health, quality of life, patient satisfaction and costs (Eland-de Kok et al.,
2011.

A cross-sectional study of adult lower limb amputees (n=605) nterviewed at a
rehabilitation center were found have a significantly lower quality of life as compared to
those for the general population. Employment status, use of an assistive device, use of a
prosthesis, comorbidities, phantom-limb pain, age, time since amputation and residual
stump pain were found to predict quality of life (Sinha, Van den Heuvel, & Arokiasamy,
2009). A sample of 19 adult unilateral men with left lower amputations (LLA) found that
QOL and prosthesis satisfaction were strongly related to psychosocial factors and pain
(Zidarov, Swaine, & Gauthier-Gagnon, 2009). In a study on long-term outcomes
following the treatment of severe lower extremity injuries treated with limb salvage
techniques or amputations, conditions such as medical complications, pain status,
posttraumatic stress disorder (PTSD), and depression effect functional status and
influence general health perceptions and overall quality of life (QOL) (MacKenzie &
Bosse, 2006).

Self-Efficacy

Self-management support programs can be evaluated in terms of the outcomes
hierarchy, which includes evaluating self-efficacy (Wanitkun et al., 2011).Findings from
an eight-week study tracking internet health information use of 498 newly diagnosed
cancer patients indicated that Internet use was significantly associated with self-efficacy,
with patients actively participating in health treatment decisions, communicating with
physicians, and expressing feelings of concern (Bass, 2006). While Internet-based self-

management applications have demonstrated success with chronically ill patient
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populations, additional research is needed to assess the impact of similar programs for the
military amputee population.

In a community-based self-management (SM) randomized control trial,
individuals with major limb loss were randomized to the intervention group (N=287) to
receive a 90-minute SM group session delivered by trained volunteer leaders (Wegener,
Mackenzie, Ephraim, Ehde, & Williams, 2009). Subjects randomized to the intervention
group had significantly higher self-efficacy at immediate post-treatment (P<.05) and at 6
months follow-up (P<.05) than the control participants (N=235) that received standard
support group activities. An Internet-based Arthritis Self-Management Program (ASMP)
provided self-management education about health-related behaviors and improving health
status (Lorig, 2009). The study participants (n = 855) were randomized to an intervention
(n =433) or usual care control (n=422) group and at 1 year follow up the intervention
group showed significant improvements in self-efficacy and specific health status
measures (Lorig, 2009).

Recommendations for the Future of E-Health Self-Management Programs

Recommendations for future e-health self-management programs include
individualizing content to improve adherence to treatment regimens and improving
patient outcomes through patient communication, monitoring, and education (Hamine,
Gerth-Guyette, Faulx, Green, & Ginsburg, 2015). To engage patients, Internet-based self-
management programs should be flexible to provide interactive self-monitoring,
feedback, and information exchange important for patient care needs (Wantland, 2004).
Future orthopedic e-health educational websites should also have an interactive

component to their program (Heikkinen et al., 2010). The key consideration for the
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utilization and sustainability of implementing self-management programs, or adapting
established programs, is the extent to which the self-management program engages both
patients and health professionals (Osborne, Jordan, & Rogers, 2008). Video conferences,
social media, computer-based rehabilitation games, virtual reality simulation, and avatar
representations are all potential information delivery methods by which communication
technology is reshaping future healthcare delivery (Morie & Chance, 2013).
Statistical Considerations

Effect Size for e-Health

A metanalysis of 24 studies compared eHealth technology to a non-technology
control group and found the effect size of e-health to have a small to medium range
(r<0.24) (Norman, Zabinski, Adams, Rosenberg, Yaroch, & Atienza, 2007). A
metanalysis of 22 research studies and 11,754 participants found broad variability in the
effect size of Web-based interventions ranging from -.01 to .75 (Wantland et al., 2004).
Web-based interventions, however, showed a greater effect size for the outcome variables
such as specified knowledge and increased patient participation in healthcare compared
to non-web-based interventions (Wantland, et al, 2004). Identification of patient
knowledge gaps assist improving adherence and outcomes while Internet-based patient
education can reduce barriers to patients better managing their conditions (Sklar, 2009).
E-health supports health care delivery efficiency and improved patient outcomes through
health related services, surveillance, literature, education, and research (Blaya, Fraser, &

Holt, 2010).
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Attrition Rates
Attrition rate estimates of 21% may be found in web-based research interventions
(Wantland et al, 2004). Dropout rates reported in other eHealth intervention trials vary,
ranging from 0% to 83%; high attrition rates have raised concerns (Vandelanotte,
Spathonis, Eakin, & Owen, 2007 and Donkin, Christensen, Naismith, Neal, Hickie, &
Glozier, 2011). Although web-based interventions are accessible to large populations
using relatively low cost, web-based studies have relatively high rates of attrition (Peels,
Bolman, Golsteijn, DeVries, Mudde, van Stralen, Lechner, 2012). Studies on the war-
wounded population also carry attrition rate challenges. Longitudinal studies of service
members diagnosed with PTSD, major depression, and TBI
yielded attrition rates as high as 25-50% due to deployment, mental health status, and
change in duty status (Military Health Policy Research, 2015).
Justification for Sample Size
The original sample size was determined by an a priori power analysis conducted
considering a medium effect size, an alpha level of 0.05, and beta level of 0.20. This is a
pilot study that provides data to estimate effect sizes for various outcomes of a future
study. A post hoc power analysis was not conducted because a small sample size impacts
the balance between Type | and Type Il error risks (Faul, F., Erdfelder E., Lang, A., &
Buchner, A. 2007).
Sample Size and Analysis Considerations

The White House announced an end to the war in Iraq in 2011 and an end to the
war in Afghanistan in 2014. The original target sample size (N=60) was not obtained due

to the lower than anticipated patient combat-injured census during the study recruitment
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period. The appropriate non-parametric statistical analysis approach was selected for the
small sample size. A Mann-Whitney U Test was used to compare the means between two
different groups. Non-parametric statistical analysis approaches do not make assumptions
about subjects’ underlying distributions (Munro, 1997). Alternative statistical methods
were not employed due to the small sample size.
Summary

A theory-based e-health education website may be an excellent medium to
provide support and information for military amputees at their convenience during all
levels of recovery (Shuyler, 2002). An online resource for military amputees may help
provide information specific to the needs of the population and empower patients to
engage in their own self-care. Many members of the military are already familiar with
using online resources. The literature shows that e-health resources help increase patient
access to information, improve continuity of care, and provide support networks among
individuals, peers, and inter-professional health care teams. This study developed the
EAPEP to assess the impact of an online empowerment program on patient

empowerment, self-efficacy and quality of life outcomes.
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CHAPTER 11
METHOLODOLOGY

The methodological chapter will describe the study research design, sample
population, recruitment, and instrumentation. Elements related to the study procedure and
study intervention are explained. Statistical methods for data analysis will be outlined.

Design

This was a two group pre-test and post-test randomized control trial design. The
intervention group received conventional Military Treatment Facility (MTF) information
as well as access to the theory-based patient empowerment e-health website (EAPEP).
The control group received conventional Military Treatment Facility (MTF) information
only. Data was collected at baseline and eight weeks post-baseline; measurements were
taken through use of an online survey.

Setting/Sample

Setting. Walter Reed National Military Medical Center (WRNMMOC) is the
world’s largest military hospital, treating nearly 1 million beneficiaries per year at its
outpatient and inpatient facilities (WRNMMC, 2015). The Military Advanced Training
Center (MATC) at Walter Reed National Military Medical Center is a multi-disciplinary
outpatient rehabilitation facility that contains full-service physical therapy and
occupational therapy clinics, recreational therapy, a Computer Assisted Rehab
Environment (CAREN), and a prosthetic fabrication laboratory (WRNMMC, 2015). The
MATC has cared for over 650 patients with major limb loss over the past five years
(WRNMMC, 2015). Many of the military amputees receiving care from WRNMMC are
multi- limb amputees. In an average week in 2011, approximately 135 amputee patients

were actively undergoing treatment (Johns Hopkins Bloomberg School of Public Health,
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2011). Subjects were recruited from the WRNMMC Outpatient Orthopaedic Waiting
Room, the Military Advanced Training Center (MATC), Amputee Walk-In Clinic, War
Wounded Soldier Café, and War Wounded Soldier Housing/Outpatient Hotels to
participate in a web-based educational intervention.

Sample. Participants were eligible for this study if they were (1) adults age 18
years or older, (2) receiving outpatient treatment from WRNMMC, (3) able to access and
physically use the Internet, (4) a lower or upper extremity unilateral or multilateral
amputee, and (5) able to complete the evaluation to give Consent Form (Appendix O).
Participants were excluded if they were not injured in OIF, OEF, or OND, unable to
access or use the Internet due to physical limitation presented by their injuries, or did not
want to use the Internet.

Recruitment

Upon IRB approval, 31 patients were recruited. Recruitment flyers containing
key information about the study (including study purpose, the risks and benefits of
participation, and a brief overview of study procedures), as well as the study
coordinator’s contact information, were distributed (Attachment Q). Recruitment posters
(Attachment Q) were posted at wounded warrior base housing such as the Mologne
House and Fisher House (outpatient hotels), Wounded Warrior Café, amputee patient
base events, and the Orthopaedic Clinic area at WRNMMC.

Informed Consent Process

Once the participant contacted a Study Coordinator, an appointment was set at the

Orthopaedic Outpatient Clinic at the participant’s convenience; appointments potentially

coincided with the participant’s other appointments onsite. At the meeting, the study
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coordinator screened the participant for eligibility. Participant comprehension was
assessed using an Evaluation to Give Consent Form, which was created and used by
Johns Hopkins Bloomberg School of Public Health Orthopaedic Trauma studies
conducted at the WRNMMC. If the participant met the criteria as listed above, the study
coordinator explained the purpose of the study, as well as the procedures, risks, and
benefits of participation. Interested participants were asked to sign the consent and
HIPAA forms. Copies of the signed consent forms and study pamphlets, including the
study coordinator’s contact information, were given to the participant and documented in
their record.
Intervention

Content Development

The EAPEP was developed as an online health education intervention. The
website was consistent with the U.S. Department of Health and Human Services interface
recommendations for health websites (Department of Health and Human Services, Office
of Disease Prevention and Health Promotion, 2010). Participants in the experimental
group accessed a wide range of holistic health information for amputees over the course
of 8 weeks (twice a week) for 15 minutes each session. Participants were instructed to
complete 1 module per week. Website modules contained listed educational objectives,
an educational content section (excerpts from websites recommended by content experts),
followed by knowledge assessment questions and a coordinator moderated blog area. A
total of 3-5 knowledge assessment questions at the end of each module provided
participants with feedback and assisted participants with assessing their comprehension

of the module’s content.
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Development of the EAPEP was consistent with other orthopaedic self-
management websites, and included resource research, consultation with content experts,
and audience analysis (Shuyler, 2002). The topics for the EAPEP site were determined
by discussions about the model’s proximal outcomes with WRNMMC amputee patients,
as well as suggestions from content experts and an interdisciplinary medical team.
Content validity was ensured by an expert review of the EAPEP website from an
interdisciplinary medical team consisting of an orthopaedic surgeon, physical therapist,
dietician and Certified Prosthetist/Orthotist (CPO). The website contained content based
on the proximal outcomes of the Program Logic Model for Public Health: Increase in
Patient Knowledge, Change of Perception of the Impact of lliness, and Change in

Behavior (See Table 3.1).

32



Table 3.1: Content Topics of Intervention Website

Increase in Knowledge
Resources:
Advocacy Groups
Support Groups
Work Placement Assistance
Counseling and Family Support
Peer Mentorship Programs
Events/Electronic Photo Gallery
Housing and Transportation
Prosthetic Information
Athletic Amputee Groups
Getting the Most from a Doctor’s Appomntment
Pain Management
Phantom Limb Pain Management:
Avoiding Narcotic Dependency
How to Talk with Your Doctor about Pain
How to Find a Pain Management Specialist
Complications of Amputation (Post-amputation surgical revisions)
Change of Perception of the Impact of Iliness
Psychosocial Issues/Post Traumatic Stress Disorder (PTSD)
Practical Aspects of Daily Living
Change in Behavior
Exercise (including Stretching, Strengthening, and Stability Exercises)
Diet Recommendation
Physical Therapy
Weight Maintenance
Prosthetics
Intimacy and Sexuality
Social Interaction Groups
mentorship programs
social networking
social blogs
Talking to superiors about amputation
Reintegration into Life and Return to Duty
Self-Monitoring- when to call provider
Hygiene of amputation site

Web Development

An Internet domain registrar and web hosting company, GoDaddy, (Go Daddy

Operating Company, 2012) was used to develop the website. Participants entered the
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password protected website to view the self-management support program, answered
knowledge-based multiple choice questions, and posted comments in the moderated blog
area. The website included inspirational photographs and self-management information.
Access to web pages was tested by content experts prior to enrolling participants.

Web Surveys

Both the pre-test and post-test survey was developed using the Survey Monkey
program. The data was stored in the company’s secure server to ensure security of data
storage and data transmission was encrypted (Survey Monkey, 2014). Protected health
information (PHI) was not collected via the Internet.

Treatment Fidelity

Treatment fidelity was maintained to discern if the theory-based intervention
being tested was the primary mechanism for the observed changes in the dependent
variables of interest (Bellg, 2004). Measuring intervention dosage was important when
evaluating the efficacy of the online intervention and when comparing the impact of the
intervention on outcomes (Bellg, 2004). Verification of participant treatment fidelity also
minimized threats to internal validity.

Treatment fidelity i this study was focused on monitoring participants’ use of the
intervention website as captured by a server website entry time stamp. The following
activities were monitored: (1) logging on to the study sites, (2) Web usage in minutes per
module, and (3) progress with learning (eight modules completed over eight weeks). A
limitation of the web server was that a website exit stamp time was not issued for each

user, thus the minutes spent on the website was collected using participant self-report.
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Web usage in minutes was tracked with a patient’s log of intervention site use. The
intervention website was maintained by the research coordinator.

Instrumentation
Health Education Impact Questionnaire (heiQ)
The Health Education Impact Questionnaire (heiQ) measured the overall impact of the
EAPEP. The heiQ measures the eight domains established by the Program Logic Model
for patient empowerment: (1) Health directed behavior, (2) Positive and active
engagement in life, (3) Emotional well-being, (4) Self-monitoring and insight, (5)
Constructive attitudes and approaches, (6) Skill and technique acquisition, (7) Social
integration and support, and (8) Health service navigation (The University of Melbourne:
Centre for Rheumatic Diseases, 2010).

The heiQ is administered as eight separate questionnaires or as a combined panel
of indicators (Osborne, Batterham, & Livingston, 2011). The questionnaire has had
global use with 123 Australian national facility licensed users and 40 international users
from areas around the world including Asia, Europe and North America (Osborne, 2009).
Validity of the tool was established via factor analysis of the heiQ (Osborne et al., 2009).
Over 90 candidate questionnaire items were generated, with 42 items selected for
inclusion in the final scale (Osborne et al., 2009). A total of eight independent
dimensions were identified to have high construct validity. The calculated coefficient
alpha also showed high reliability of the measure: Positive and Active Engagement in
Life (five items, Cronbach's alpha (o) = 0.86), Health Directed Behavior (four items,

a = 0.80), Skill and Technique Acquisition (five items, « = 0.81), Constructive Attitudes

and Approaches (five items, a = 0.81), Self-Monitoring and Insight (seven items,
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a = 0.70), Health Service Navigation (five items, a = 0.82), Social Integration and
Support (five items, a = 0.86), and Emotional Wellbeing (six items, o = 0.89) (Osborne
et al., 2007).

Usage Data

Usage frequency refers to the amount of time the participant in the intervention
group spent using the intervention website every week over the course of the eight week
intervention. Usage was tracked by patient self-report and through a server tracking
mechanism that placed a time stamp every time a participant entered the EAPEP website.
The Study Coordinator contacted the participants in the intervention group via phone or
e-mail weekly to document the EAPEP usage self-report.

Utility and Usability (PEE & DUW)

Utility of the EAPEP website was assessed by the Patients' Evaluation of
Education (PEE) and the Diary of the Use of the Website (DUW) scale (Heikkinen et al.,
2010). The PEE and DUW were developed with one another to measure the utility and
usability of e-health websites. These tools were derived from a literature review and
expert panel of three patient education nurses (two with Internet-based education
expertise), five nursing researchers experienced in empowerment through electronic
patient education, and one expert in information science (Heikkinen et al., 2010). The
tools were developed to evaluate an educational website for ambulatory orthopaedic
surgery patients to support patient empowerment. Instruments were reviewed by the
expert panel for content and clarity and then piloted using seven ambulatory orthopaedic
care patients. Cronbach alpha coefficients for the PEE varied between 0.844 and 0.877

(Heikkinen et al., 2010).
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Self-Efficacy for Managing Chronic Disease

The Self-Efficacy for Managing Chronic Disease 6-Item Scale is a tool developed
through funding from the National Institute of Nursing Research (NINR) by The Stanford
Patient Education Research Center, an organization that has 20 years of experience in
developing chronic disease tools (A Community of Scholars, 2012). The Self-Efficacy
for Managing Chronic Disease 6-Item Scale contains items condensed from several self-
efficacy scales, thus allowing it to be less burdensome for subjects. The scale covers
multiple domains common across many chronic diseases including: symptom control,
role function, emotional functioning, and communicating with physicians (Stanford
Patient Education Research Center, 2012). In a study by Lorig (2001), the Self-Efficacy
for Managing Chronic Disease 6-Iltem Scale showed high internal consistency as
evidenced by a calculated alpha of 0.91 in a sample of 605 adults with chronic disease.
Quality of Life

Quality of life was measured using the Health Survey Short Form (SF-12), which
Is a short version health survey constructed from the SF-36 question health survey that
yields an 8-scale profile of functional health and well-being scores (Centre for Health
Service Development, 2005; Ware, 2011). The SF-12 contains eight concepts that fall
under two summary scales relating to physical health (Physical Component Summary:
PCS) and mental health (Mental Component Summary: MCS) (Medical Quality Metric,
2004). The eight subscales include: (1) physical functioning, (2) role limitations because
of physical health problems, (3) bodily pain, (4) social functioning, (5) general mental
health (psychological distress and psychological wellbeing), (6) role limitations because

of emotional problems, (7) vitality (energy/fatigue), and (8) general health perceptions
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(Centre for Health Service Development, 2005). According to the Centre for Health
Service Development (2005), a meta-analysis instrument review conducted revealed the
SF-12to be a psychometrically sound tool (test-retest reliability PCS = 0.89 and MCS =
0.76).
Medical Outcomes Study (MOS) Social Support Survey

The MOS, a brief self-administered survey for patients with chronic diseases or
conditions, assesses various dimensions of social support (Hays, Sherbourne, & Mazel,
1994). Based on a study of 2,987 adults with chronic conditions, dimensionality of four
functional support scales was supported by multi-trait scaling analyses
(emotional/informational, tangible, affectionate, and positive social interaction) and
support scales were reliable (all alphas >0.91) and remained fairly stable over time
(Sherbourne & Stewart, 1991).

Procedure

If an individual agreed to participate in the study, a business card was provided to
each participant containing the coordinator’s contact information, their pre-test subject
ID, and the link to an online baseline study survey. Participants had one week to
complete the baseline survey. Participants were reminded weekly via e-mail and phone
to take the survey. The survey took approximately 20-30 minutes to complete. Within
72 hours after completion of the pre-test, subjects were randomized based upon a
computer-generated randomized schema pre-determined by a statistician. Participants

were informed via e-mail which group they were randomized to (Table 3.2).
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Table 3.2: Procedure Overview

Intervention Group Control Group
Intake Complete Pretest Forms Complete Pretest Forms
Pretest — Pretest —
1 Demographic Question 1 Demographic Question
2, Contact Information Sheet 2, Contact Information Sheet
3. Knowledge Assessment Test 3. Knowledge Assessment Test
4, HeiQ 4, HeiQ
5. SF-12 5. SF-12
6. Self-Efficacy for Managing 6. Self-Efficacy for Managing
Chronic Disease Scale Chronic Disease Scale
Week 1: Randomized Randomized
Baseline
Week 2 - 8 -Weekly eHealth Intervention (twice a -No intervention and standard of care
week for 15 minutes) and standard of care | -E-mail and phone reminder for the
-E-mail and phone reminder for posttestsurvey.
intervention group
Week 9 Posttest- Posttest-
Intervention Group- Control Group-
1 Knowledge Assessment Test 1 Knowledge Assessment Test
2. HeiQ (with additional tx 2. HeiQ control group
questions) 3. SF-12
3. DUW 4, Self-Efficacy for Managing
4. PEE Chronic Disease Scale
5. SF-12
6. Self-Efficacy for Managing
Chronic Disease Scale
7. Usage log/servertime stamp of
web frequency usage
*After completion of pre-test subjects were randomized based upon randomized schema. Participants were informed via e-mailwhich

group they were randomized to.
Control Group

The control group received standard care. Standard care included instruction by
providers based upon the department’s designated care plan and access to the military
educational website, Military InStep. Upon completion of the study, participants in the
control group were provided access to the EAPEP website, which was maintained for one
additional year after the study was completed.
Intervention Group

Upon randomization, participants in the intervention group were emailed the web

link to the intervention site with their subject username code. They were required to
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enter their user ID every time they entered the website. The intervention group was
encouraged to review the intervention website for 8 weeks (twice a week) for 15 minutes
based on the learning schedule, which was provided (Attachment N). The study
coordinator provided weekly reminders via phone and e-mail to participants in the
intervention group to review the EAPEP intervention materials and complete their
knowledge assessment questions. Knowledge assessment questions provided participant
feedback but were not captured for analysis purposes.
Follow-up survey

Nine weeks post baseline, each participant was prompted via e-mail and phone to
complete the post baseline survey. Participants had one week to complete the survey.
Participants were provided with the contact information of the study coordinator should
they need any assistance or experience any technical support.

Analyses

Statistical Analysis Approach

Relationships between group demographics were examined using descriptive
statistics. More complex statistical methods were not employed due to the small sample
size. The appropriate non-parametric statistical analysis approach was selected for the
small sample size. Non-parametric statistical analysis approaches do not make
assumptions about subjects’ underlying distribution. Mann-Whitney U Test was used to
compare the means between two different groups.
Outcome analysis

The study hypothesis was that participants in the EAPEP group will demonstrate

greater improvement in empowerment, self-efficacy and quality of life compared to those
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that participate only in standard of care, and will demonstrate greater improvement in
scores of the eight domains of the HeiQ, SF12, and Self-Efficacy for Managing Chronic
Disease Scales.
Data Analysis

Demographic data was analyzed using descriptive statistics, frequencies, means,
and percentages. The main analyses included a Mann-Whitney U Test.
Summary

This chapter described the development of a theory-based e-health website, the E-
Health Amputee Patient Empowerment Program (EAPEP), and a randomized control trial
(RCT) that examined the preliminary impact of the EAPEP on empowerment, self-
efficacy for managing chronic disease, and health-related quality of life using a small
sample of military amputees. The study used a two group pre-test and post-test RCT
design and applied the Program Logic Model to develop the EAPEP. The HeiQ, SF12,
and Self-Efficacy for Managing Chronic Disease scales were used to assess the impact of

the intervention on patient empowerment, self-efficacy and quality of life.
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CHAPTER IV
FINDINGS

This chapter reports findings of a study that was designed to develop and examine
the effectiveness of the proposed 8 week E-Health Amputee Patient Empowerment
Program (EAPEP). The EAPEP intervention is a two-group randomized control trial
using a pre-test and post-test on military amputee subjects recruited from the Walter Reed
National Military Medical Center (WRNMMC). The following outcomes were evaluated:
empowerment, self-efficacy, and health related quality of life for management of chronic
disease. Utility, usability, and usage of the proposed 8 week EAPEP intervention was
also examined. The original target sample size (N= 60) was not obtained due to the lower
than anticipated combat-injured patient census during the study recruitment period.

Demographic Characteristics
Overall Sample

Of the 29 subjects who consented to participate in the study, the majority were
men (93.1%). The mean age for the 27 subjects who disclosed their ages was 39 (SD=
19.51, range 22 to 93) and the mean years since injury was 6 (SD= 11.65, range 1 to 47).
The majority of subjects who consented experienced a lower limb amputation (89.5%).
Improvised Explosive Device (IED) and mortars were the mechanisms of injury that
caused 37.9% of the amputations. Of the subjects who consented, 55.2% were in the

Army, 62% were Officers, and 79% were retired (see Table 4.1).
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Table 4.1: Total sample of consenting participants

Demographics Total (N=29)
N (%)
Age (M+SD)
Gender
Male 27 (93.1)
Female 2 (6.9)
Years Since Injury (M+SD) 6
(11.7)
Injury Mechanism
Improved Explosive Device (IED) 10
(34.5)
Mortar 1(3.4)
Motor Vehicle Collision 4 (13.8)
Vascular 9 (31.0)
Other 13.4)
Unknown 4 (13.8)
Type of Amputee
Right Lower Extremity (Below the Knee) 9(31.0)
Right Upper Extremity 1(3.9)
Right Lower Extremity (Above the 7(24.1)
Knee)
Left Lower Extremity (Above the Knee) 6 (20.7)
Left Lower Extremity (Below the Knee) 2(6.9
Left Upper Extremity & Right Lower 1(3.4)
Extremity
Right Lower Extremity (Above the 1(3.4)
Knee)
and Left Lower Extremity (Above the
Knee)
Unknown 2 (6.9)
Branch of Services
Army 16 (55.2)
Airforce 2(6.9)
Navy 2(6.9)
Marines 7(24.1)
Missing 2 (6.9)
Rank at the Time of Injury
04-06 Senior Officer 7(24.1)
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Table 4.1: Total sample of consenting participants (Continued)

Demographics Total (N=29)
N(%)
01-03/WO1-WO3 Junior Officers and
Warrant Officers 11 (37.9)
ES5-E9 Senior Enlisted 8 (27.6)
E1-E4 Represent Junior Enlisted 13.4)
Unknown 2(6.9)
Duty Status
Active Duty 4(13.8)
Retired 23 (79.3)
Missing 2(6.9)

Demographics of Sample Who Completed Baseline Survey and Were Randomized
Eighteen subjects completed the study baseline survey and were randomized into

the intervention and control groups (see Figure 4.1).
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Figure 4.1: Subject Attrition

-\
= =

The mean age for the subjects randomized was 36 (SD= 18.32, range 22 to 93) and the

mean Yyears since injury was 4 years (SD= 3.04, range 1 to 10). The majority of those that
consented experienced a lower limb amputation (77.8%). Improvised Explosive Device
(IED) and mortars were the mechanisms of injury that caused 33.4% of the amputations.
Of the subjects who completed the baseline survey, 61% of the subjects who consented

were in the Army, 38.9% were Officers and 83.3% were active duty (see Table 4.2).

Table 4.2: Sample of participants who completed baseline survey and were randomized
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Demographics Total (N=18)

(N%)
Age (M+SD) 39 (17.9)
Gender
Male 18 (100)
Years Since Injury (M+SD) 8 (13.9)
Injury Mechanism
Improvised Explosive Device (IED) 8 (44.4)
Mortar 1(5.6)
Motor Vehicle Collision 3(16.7)
Vascular 4 (22.2)
Missing 2(11.2)
Type of Amputee
Right Lower Extremity (Above the Knee) 5(27.8)
Right Lower Extremity (Below the Knee) 7(38.9)
Left Lower Extremity (Above the Knee) 5 (27.8)
Left Lower Extremity (Below the Knee) 1(5.6)
Branch of Service
Army 11 (61.2)
Navy 1(5.6)
Marines 6 (33.3)
Rank at the Time of Injury
04-06 Senior Officer 3(16.7)
01-03/WO1-WO3 Junior Officer and 8 (44.49)
Warrant Officers
E5-E9 Senior Enlisted 6 (33.3)
E1-E4 Represent Junior Enlisted 1(5.6)
Duty Status
Active Duty 15 (83.3)
Retired 3(16.7)

Demographic Comparisons of Intervention Versus Control Groups

Subjects (N= 18) who completed baseline survey were randomized into either the
control group (n= 9) or the intervention group (n= 9). No significant differences between
the intervention and control groups were identified in age, gender, years since injury,

injury mechanism, type of amputee, branch of service, and duty status (see Table 4.3).
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Table 4.3: Demographic comparisons of participants randomized to intervention vs

control
Demographics Randomized tothe =~ Randomized to the Comparison by
Intervention Group Control Group Randomization
Total (N=9) Total (N-=(9) Group p-value*
N(%) N%)
Age (M+SD) 39.8 (17.5) 37.4 (19.2) 0.26
Gender
Male 9 (100) 9 (100)
Years Since Injury (M+SD)
Injury Mechanism
Improvised Explosive 4 (44.4) 4 (44.4) 0.34
Device (IED)
Mortar 1(11.1) 2(22.2)
Motor Vehicle Collision 2(22.2) 1(11.1)
Vascular 2(22.2)
Unknown 2(22.2)
Type of Amputee 0.59
Right Lower Extremity 4 (44.4) 3(33.3)
(Below the Knee)
Right Lower Extremity 2(22.2)
(Above the Knee)
Left Lower Extremity 2(22.2) 3(33.3)
(Above the Knee)
Left Lower Extremity 1(11.1)
(Below the Knee)
Branch of Service
Army 5 (55.6) 6 (66.7)
Navy 1(11.1)
Marines 3(33.3 3(33.3)
Rank at Time of Injury 0.21
04-06 Senior Officer 2(22.2) 1(11.1)
01-03/WO01- 6 (66.7)
Junior Officers and
Warrant Officers
E5-E9 Senior Enlisted 4 (44.4) 2(22.2)
E1-E4 Represent Junior 1(11.1)
Enlisted
Duty Status 1.0
Active Duty 7(77.8) 8 (88.9)
Retired 2(22.2) 1(11.9)

*Fisher’s Exact, Likelihood Ratio, and Mann —Whitney U tests were used to determine significance level, p<.05

Intervention group. The mean age for the subjects randomized was 39.8 years (SD=

17.5) and the mean years since injury was 12.0 (SD=19.3). All subjects experienced a

lower limb amputation. Improvised Explosive Device (IED) and mortars were the
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mechanisms of injury that caused 55% of the amputations. Of the subjects who
completed the baseline survey and were randomized to the intervention group, 55.6% of
the subjects who consented were in the Army, 38.9% were Officers and 44% were active
duty (see Table 4.3).

Control group. The mean age for the subjects randomized to the control group
was 36 years (SD= 18.32) and the mean years since injury was 4 (SD= 3.04). All
subjects experienced a lower limb amputation (100%). Improvised Explosive Device
(IED) was the mechanism of injury that caused 44.4% of the amputations. Of the
subjects who completed the baseline survey and were randomized to the control group,
66% of the subjects who consented were in the Army, 77.8% were Officers and 88.9%
were active duty (see Table 4.3).

Comparisons of Participants Who Completed Versus Those Who Did Not Complete

No statistically significant differences were noted between the subjects who
completed the study (N=10) versus those who did not (N= 8). No significant differences

between the intervention and control groups were identified (see Table 4.4).
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Table 4.4: Comparison of participants who completed versus those who did not complete

Demographics Completed Did Not Complete Completed
Participation Participation Participation
Versus Those
N=10 N=8 Who Did Not
N (%) N (%) p-value*
Age (M+SD) 43.2 (21.82) 32.1(7.4) 0.43
Gender
M-=Male 10 8 (100.0)
(100.0)
Years Since Injury (M+SD) 11.7 (18.15) 4.25 (3.1) 0.76
Injury Mechanism 0.26
Improvised Explosive 4 (40.0) 4 (50.0)
Device (IED)
Mortar 1(12.5)
Motor Vehicle Collision 1(10.0) 2 (25.0)
Vascular 3(30.0) 1(12.5)
Unknown 2 (20.0)
Type of Amputee 0.17
Right Lower Extremity 3(30.0) 4 (50.0)
(Below the Knee)
Right Lower Extremity 5 (50.0)
(Above the Knee)
Left Lower Extremity 1(10.0)
(Above the Knee)
Left Lower Extremity 1(10.0) 4 (50.0)
(Below the Knee)
Branch of Service 0.12
Army 8 (80.0) 3(37.5)
Navy 2(20.0) 1(12.5)
Marines 4 (50.0)
Rank at the time of Injury 0.03
04-06 Senior Officer 1(11.1)
01-03/W01-W03 4 (40.0) 6 (66.7)
Junior Officers and
Warrant Officers
ES5-E9 Senior Enlisted 6 (60.0) 2.(22.2)
Duty Status 0.36
Active Day 7 (70.0) 8 (100.0)
Retired 3 (30.0)

*Fisher’s Exact, Likelihood Ratio, and M ann—Whitney U tests were used to determine significance level, p<.05

Subjects Who Completed the Study
A total of ten participants completed the study. All of those who completed the
study were lower limb amputees (100%) with a mean age of 43.2 (SD= 21.82).

Improvised Explosive Device (IED) and mortars were the mechanisms of injury that
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caused 40% of the amputations. Of the subjects who completed the baseline survey, 80%
of the subjects who consented were in the Army, 40% were Officers and 70% were active
duty (see Table 4.4).
Subjects Who Did Not Complete the Study

Of the eight subjects who did not complete the study, the mean age was 32.1
(SD= 7.4), all subjects were male (100%) and all experienced a lower limb amputation
(100%). Improvised Explosive Device (IED) and mortars were the mechanisms of injury
that caused 62.5% of the amputations. Of the subjects who did not complete participation
in the study, 50% were in the Marines, 11% were Officers and 100% were active duty
(see Table 4.4).

Comparison of Outcome Variables at Baseline

No statistically significant differences between the intervention and control
groups were detected for the following variables: MOS, frequency of computer use,
computer skill level, heiQ (domains 1-8), Self-Efficacy, PCS, MCS, and Knowledge

Based Questions (See Table 4.5).
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Table 4.5: Comparisons of baseline survey for participants randomized to the
intervention group versus the control

Baseline Surveys All Subjects Randomized to Randomized to Comparison by
Randomized Intervention Control Randomization

(n=18) (n=9) (n=9) Group p-value*
M(SD) M(SD) M(SD)

MOS 83.0 (16.5) 79.8 (21.6) 79.8 (21.6) 0.74

Frequency of 2.7(1.6) 2.6 (1.3) 2.6 (1.2) 0.84

Computer Use

Computer Skills 2.4(1.3) 2.8(1.9) 1.9(0.8) 0.17

heiQ domain 1- 4.9(1.0) 4.8(1.3) 5.1(0.6) 0.81

Health-directed
activity baseline
survey

heiQ domain 2- 5.0(0.7) 4.8(0.9) 5.2(0.5) 0.89
Positive and active

engagement in life

baseline survey

heiQ domain 3- 0.1(0.8) 0.3(1.1) -0.1(0.5) 0.66
Emotional distress
baseline survey

heiQ domain 4- 4.8 (0.8) 4.5(1.0) 5.0(0.6) 0.28
Self-monitoring

and insight baseline

survey

heiQ domain 5- 3.8(0.8) 4.0(0.7) 3.6(0.8) 0.26
Constructive

attitudes and

approaches

baseline survey

heiQ domain 6- 4.9 (0.6) 4.8 (0.6) 5.1 (0.6) 0.19
Skill and technique

acquisition baseline

survey

heiQ domain 7- 4.0(0.5) 4.0 (0.5) 4.0 (0.5) 0.53
Social integration

and support

baseline survey
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Table 4.5: Comparisons of baseline survey for participants randomized to the
intervention group versus the control (Continued)

Baseline Surveys All Subjects Randomized to Randomized to Comparison by
Randomized Intervention Control Randomization

(n=18) (n=9) (n=9) Group p-value*
M(SD) M(SD) M(SD)

heiQ domain 8- 4.5 (0.6) 4.3(0.7) 4.7 (0.5) 0.28

Health service

navigation baseline

survey

Self-Efficacy for 7.02 (2.3) 6.1(2.53) 7.86 (1.7) 0.39

Chronic Disease

baseline survey

PCSS 38.2(12.0 35.7(14.11) 39.7(11.2) 0.68

F-12 baseline

survey

MCS SF-12 50.0 (11.0) 45.7 (15.6) 52.7 (6.8) 0.21

baseline survey

*Mann-Whitney U test was used to determine significance level, P<.05

Comparisons of Baseline Survey

No statistically significant differences between the group that completed study

participation versus the group that did not complete participation were detected for the

following variables: MOS, frequency of computer use, computer skill level, heiQ

(domains 1-8), Self-Efficacy, PCS, MCS, and Knowledge Based Questions (See Table

4.6).
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Table 4.6: Comparisons of baseline survey for participants who completed versus those
who did not complete

Baseline Survey for Baseline Survey for Completed
Baseline Survey Subjects Who Subjects Who Did Not Participation
Completed Complete Versus Those Who
(n=10) (n=8) Did Not
M(SD) M(SD) p-value*

MOS 87.9 (12.2) 77.4 (19.7) 0.27

Frequency of 2.7 (1.6) 2.5(0.8) 0.96
Computer Use

Computer Skills 2.4 (1.3) 22(1.2) 0.61

HEIQ domain 1- 49 (1.2 5.0 (0.6) 0.40
Health-directed

activity baseline

survey

HEIQ domain 2- 4.9 (0.9) 5.1(0.4) 0.92
Positive and active

engagement in life

baseline survey

HEIQ domain 3- 0.1(1.0) 0.1 (0.6) 0.84
Emotional distress
baseline survey

HEIQ domain 4- 4.7 (0.9 4.9 (0.6) 0.96
Self-monitoring and

insight baseline

survey

HEIQ domain 5- 3.9(0.9 4.0 (0.6) 0.40
Constructive

attitudes and

approaches baseline

survey

HEIQ domain 6- 4.9(0.7) 5.0 (0.5) 0.80
Skill and technique

acquisition baseline

survey

HEIQ domain 7- 3.8(0.4) 4.3 (0.5) 0.84
Social integration

and support baseline

survey
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Table 4.6: Comparisons of baseline survey for participants who completed versus
those who did not complete (Continued)

Baseline Survey Baseline Survey for Baseline Survey for Completed
Subjects Who Subjects Who Did Not Participation
Completed Complete Versus Those Who
Did Not
p-value*
(n=10) (n=8)
M(SD) M(SD)
Self-Efficacy for 6.9 (2.6) 7.1(1.9) 1.0

Chronic Disease
baseline survey

PCS SF-12 baseline 36.9 (12.8) 34.3 (10.8) 0.50
survey
MCS SF-12 baseline 48.3 (11.7) 50.8 (8.7) 0.40
survey

*Mann-Whitney U tests were used to determine significance level
Comparison of Post-Intervention Outcome Variables
No statistically significant differences between the intervention and control
groups were detected in the following variables: MOS, frequency of computer use,
computer skill level, heiQ domains (1-8), Self-Efficacy, PCS, MCS, and Knowledge

Based Questions (See Table 4.7).
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Table 4.7: Comparisons of post-test for intervention versus the control group

Post-test Surveys

All Subjects who
Completed the
Post-lest
(=101}
Mi5D)

Randomized to
[ntervertion Group
Post-test
(n=5)
M(SD)

Randomized to
Control Group Post-
Lest
(n=3}
MUSDY

Companson by
Randomization

Group p-value®

hei) domain 1-
Health-directed
activity Post-test

hei) domain 2-
Pomtve and active
engagement in life
Prut-test

hiei) domain 3-
Emotional distress
Post-test

hei) domain 4- Self-
monitoring and insight
Post-test

heit) domain 5-
Constructive attitudes
and approaches Post-

Lest

hei) domain 6- Skill
and techmgue
acquisition Post-test

hei) domain 7- Social
integration and support
Post-test

hei) domain 8- Health
service navigation
Post-test

Self-Elficacy for
Chromic Ihsease Post-
st

PCS SF-12 Post-test
MCS 5F-12 Post-test

Knowledge Cuestions

Post-test

20007

2.0{08)

L30T

2.2(0.6)

1.5(07)

21(0.6)

1.9(0.3)

1.8 (0.6)

15(24)

34.3(108)

083129

T5.007.56)

44012}

44(1.5)

0.4(1.3)

45(13)

34(0.7)

4.7(1.0)

3.8(03)

4.1 (0.9

6.5(3.5)

BI3T

41201113

76.0 (8.9)

01 (0.3}

0.2 (0.4)

-02(0.3)

03(035)

01 (0E)

03035

0.0(0.3)

01003

B4 (0.8)

348(8.7)

5035

70 (10)

073

029

017

029

092

000

0.67

0.25

.39

.91

0.62

0.73

*Mann —Whitney U tests were usedto determine significance level, p<.05
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Main Outcome Analysis/Hypothesis Testing

This study examined the impact of the 8 week EAPEP on empowerment, self-
efficacy, and quality of life for military amputee subjects recruited from the Walter Reed
National Military Medical Center (WRNMMC). It was hypothesized that participants in
an eight-week EAPEP will demonstrate greater improvement in empowerment, self-
efficacy, and quality of life. The original intended analysis method for the intervention
and control group means was ANOVA, but due to the small sample size a non-parametric
analysis was applied (Fisher’s exact test, Likelihood Ratio, and Mann-Whitney U). Non-
parametric statistical analysis approaches were used to compare means due to the small
sample size. Mann-Whitney U tests were used to compare the means between two
different groups. Hypotheses were tested by computing the change score from pre-test to
post-test for each participant; changes in the intervention and control group were
compared using the Mann-Whitney U Test.
Hypotheses

The hypotheses were: Participants in the 8 week EAPEP will demonstrate greater
improvement in empowerment scores as measured by 1) heiQ over eight domains (health
directed behavior, positive and active engagement in life, emotional well-being, self-
monitoring and insight, constructive attitudes and approaches, skill and technique
acquisition, social integration and support, and health service navigation), 2) self-
efficacy, and 3) quality of life, when compared to those that participated only in standard
care. No statistically significant difference between the intervention and control groups

was detected in heiQ (domains 1-8), self-efficacy, PCS, and MCS (See Table 4.8).
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Table 4.8: Comparisons of change scores for intervention versus the control group

Change Score

All Subjects

in=10)
M(SID

Intervention Group

(n=3)
M5

Control Group

{n=3)
M(SD)

Comparison by

Randomization
Group p-value®

hei() domain 1-
Health-directed
actrvity Change Score

heil) domain 2-
Positive and active
engagement in life
Change Score

hei() domain 3-
Emotional distress
Change Score

heil) domain 4- Self-
monitoring and
insight Change Score

heil) domain 3-
Constructive attitudes
and approaches
Change Score

heiQ) domain 6- Skill
and Technique
Acquisition Change
Score

hei() domain 7-
Social integration and
support Change Score

heiQ) domain 8-
Health service
navigation Change
Score

Self-Efficacy for
Chronic Disease
Change Score

PCS SF-12 Change
Score

MCS 5F-12 Change
Secore

-0.05(0.57)

0.01 (D.66)

0. 100 ((.53)

0.27(0.45)

-0.34 (0.49)

0.15{0.52)

01(0.25)

0,10 {0.38)

5.13 (4.84)

5.19(3.46)

0.67{1.39)

-0.15 (0.76)

-0.24 (0.84)

=003 (0.72)

0.10 (0.45)

0.56 (0.17)

0,07 (D.30)

0.01 (D.14)

=080 (0.41)

2.36 (4.94)

5.10 (4.00)

0.08 {0.78)

0.05 (D.33)

0.24 (D.306)

20.17(0.31)

0.33(D.47)

0,12 (0.63)

0.30 (D.54)

0.00(D.35)

0,12 10.39)

0.30(D.54)

0.01(D.35)

.12 {0.39)

(.54

0.15

(.33

0.42

0.13

0.31

(.55

0.84

(.49

0.51

1.0

*Mann —Whitney U tests were used to determine significance level, p<.05
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Secondary Research Aims

Secondary research aims related to the utility, usability, and usage of the EAPEP
were examined within the intervention group. In the intervention group, it was
hypothesized that EAPEP usage would correlate with an improvement in the overall
empowerment change score and the association between demographic variables in
relation to the outcome change scores was to be examined. This will need to be examined
in future studies with larger sample sizes to meet the assumptions of the appropriate
statistical tests.
Website Utility

Utility of the website was measured by the Patients’ Evaluations of the Utility of
the Web Site 100 point scale (Heikkinen, Suomi, Inen, Kaljonen, Leino-Kilpi, Salantera,
2010). Subjects ranked the utility of the EAPEP website higher than the utility of health
websites in general. The mean utility of the EAPEP website ranged between 58 and 68.

Table 4.9: EAPEP website utility

Utility Categories Intervention Group

(n=5)

M(SD)
Utility Length of Website 68.00 (27.75)
Utility Useful Content 68.00 (27.75)
Utility Supportive 64.00 (19.49)
Utility Content Clear 62.00 (23.87)
Utility Act 56.00 (25.10)
Utility Reduce Fear or Anxiety 60.00 (18.71)
Utility Recommend to Others 68.00 (18.71)
Utility Recommend Web in General 64.00 (27.75)
Utility Need Other Education 28.00 (31.14)

*Scale: 0 (negative opinion) to 100 (positiveopinion).

Website Usability
The usability of the EAPEP website was measured by participants from the
intervention sample who completed study participation. The Patients’ Evaluations of the

Usability tool with three questions on a 100 point scale was used to measure usability: (1)
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How technically correct did the Web site operate? (2) How easy was it to navigate in the
Web site? (3) How clear was the content of the Web site? (Heikkinen, Suomi, Inen,
Kaljonen, Leino-Kilpi, & Salantera, 2010). Overall usability scores for the technical
operation of the EAPEP website were high (M=80.00, SD=18.70, Range 50 to 100).
Subjects found the website easy to navigate (M=82, SD=20.49, Range 50 to 100).
Subjects felt that the content clarity of the EAPEP website could be refined (M=70,
SD=20.49, Range 40 to 100) (see Table 4.10).

Table 4.10: EAPEP website usability

Usability Categories Intervention Group

(n=5)

M(SD)
Operate Technically 70.00 (18.71)
Navigate Website 80.00 (20.49)
Content Clear 82.00 (24.49)

* Scale: 0 (negative opinion) to 100 (positive opinion)
Website Usage

Website usage was measured by participants from the intervention sample who
completed study participation. The study protocol recommendation was that those
randomized to the intervention group review the EAPEP website for 15 minutes twice a
week for 8 weeks. Patient self-report of EAPEP usage data indicates patient adherence

was low (see Table 4.11).
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Table 4.11: Intervention Group Usage of EAPEP Website (minutes per week)
Week1 Week2 Week3 Week4 Week5 Week6 Week7 Week8

0-5 minutes 5 2 3 2 3 3 3 1
6-10 minutes 3
11-15 minutes
16-20 minutes 2

21-25 minutes 3

26-30 minutes 2

31-35 minutes 2

36-40 minutes 2 2
41+ minutes 2

Usage during the final week of the intervention increased for 80% of subjects.
Educational website platforms with more sophisticated objective tracking mechanisms to
record what webpages each subjects reviewed, along with the length of time spent on

each page, would be ideal for future studies.
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CHAPTER V
DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS

This final chapter will discuss the implications and recommendations of this
EAPEP study. This pilot study developed a theory-based e-health website, the E-Health
Amputee Patient Empowerment Program (EAPEP), and examined the preliminary impact
of the EAPEP on empowerment, self-efficacy for managing chronic disease, and health
related quality of life using a small sample of military amputees.

Sample Size

The EAPEP website content was originally intended for military amputee patients
recently discharged from the hospital. The original target sample size (N=60) was not
obtained due to the lower than anticipated combat-injured patient census during the study
recruitment period in 2015. The White House announced an end to the war in Iraq in
2011 and an end to the war in Afghanistan in 2014. Due to the small sample size, an
appropriate non-parametric statistical analysis approach was selected. Non-parametric
statistical analysis approaches do not make assumptions about subjects’ underlying
distributions (Munro, 1997). Alternative statistical methods were not employed due to the
small sample size. A Mann-Whitney U Test was used to compare the means between
two different groups.

Demographics and Descriptive Data

In this study all participants that were randomized were male and 83% were
active duty. An unanticipated finding was the high level of Officer participation (61%) in
the EAPEP Study. Between October 1, 2001 and June 1, 2006, 95% of American War
Wounded Amputees were E1-E9, 97% were male, and 20% were single extremity

amputees that returned to active duty status (Stinner, 2010). Officers must fulfill
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minimum  education qualifications and are often managers, planners, and leadership
positions. Enlisted are under 35 years old with at minimum a high school education or
equivalent (Go Army, 2016).

Subjects who completed the baseline survey reported moderate level computer
skills and reported using the Internet daily. This is consistent with Veterans Affairs
reports regarding military personnel and Internet use. According to a 2010 national
survey of veterans, demobilized National Guard, and reserve members, 98.8% access the
Internet daily and 98.6% access e-mails daily; 99.1% of active duty service members
access the Internet daily and 99.0% access e-mails daily (Department of Veterans Affairs,
2010).

The MOS Social Support Survey mean score for all subjects (n= 18) who
completed the baseline survey was 83.0 (SD= 16.5). This was higher than the overall
national support index mean for the MOS Social Support Survey, which was 70.1 (SD=
24.2, range 0-100) (Herbourne & Stewart, 1991). Comradery between military members
and the military amputee population may have contributed to the higher social support
scores for the subjects in the EAPEP study.

The heiQ mean scores for all subjects who completed the baseline survey were
compared to the Australian national norms for individuals with chronic disease (national
norms for the United States were not available). Baseline scores indicated that all subjects
who completed the EAPEP baseline survey had higher means than the national norms
across all eight domains of the heiQ with the exception of domain 3 (skills and
techniques acquisition). Higher empowerment scores of those enrolled in the EAPEP

may be due in part to the military treatment facility they are receiving care from.
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WRNMMC’s mission is to provide family-centered care through respect, empowerment,
choices and flexibility (WRNMMC, 2016) (See Table 5.1).

Table 5.1: EAPEP heiQ pre-test mean score compared to national norms

heiQ Mean Score EAPEP heiQ Mean Score National heiQ Mean Score

heiQ domain 1- Health-Directed 4.9 4.6
Activity Change Score

heiQ domain 2- Positive and 4.9 4.4
Active Engagement in Life
Change Score

heiQ domain 3- Emotional 0.1 4.3
Distress Change Score

heiQ domain 4- Self- 4.7 4.6
Monitoring and Insight Change

Score

heiQ domain 5- Constructive 3.9 4.8

Attitudes and Approaches
Change Score

heiQ domain 6- Skill and 4.9 4.8
Technique Acquisition Change
Score

heiQ domain 7- Social 3.8 4.3
Integration and Support Change
Score

heiQ domain 8- Health Service 4.9 3.9
Navigation Change Score

The PCS mean score for all subjects who completed the baseline survey was 38.2
(SD= 12.0), which was lower than the overall national support index mean of 50
(SD=10). The low PCS scores among those that completed the EAPEP baseline survey
are consistent with the level of severity from injury. During recovery, military amputees
face difficulties with post-operative complications such as infection from contaminated

wounds and heterotophic ossification in damaged muscle tissue (Gordon, Kuhn, Staeheli,
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& Dromsky, 2015). During the recovery process, military amputees face more difficulties
with post-operative infection, myodesis failure, and heterotophic ossification than civilian
amputees. However, both military and civilian amputees often face challenges related to
contractures and skin integrity (Potter etal., 2010).

The MCS mean score for all subjects that completed the baseline survey was 50.0
(SD= 11.0), which was the same as the national mean score of 50 (SD= 10). The MCS
scores for participants that completed the pre-test were higher than anticipated. Military
amputees often experience depression from a sense of loss, post-traumatic stress disorder
as a reaction to trauma, and traumatic brain injury as a consequence of blast impact
(Boston University, 2015).

The mean score of the subjects who completed the Self-Efficacy for Managing
Chronic Disease pre-test was 7.02 (SD= 2.3). This was higher than the national mean
score of 5.17 (SD= 2.22, range 1 to 10) (Lorig, Sobel, Ritter, Laurent, & Hobbs, 2001). A
contributing factor may have been that military amputees tend to be soldiers who were
more physically fit prior to injury than their civilian counterparts (Farmer, 2011).

Final Study Analysis and Summary of Results
Quality of Life and Self-Efficacy for Managing Chronic Disease

The mean post-test heiQ empowerment scores (across eight domains) were found
to be higher for subjects randomized to the intervention group than subjects randomized
to the control group, although the difference was not found to be statistically significant.
Self-efficacy for managing chronic disease and quality of life change scores were higher
for subjects randomized to the intervention group than the subjects randomized to the

control group, although the difference was not found to be statistically significant.
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Overall, no statistically significant difference between the intervention and control group
change score between the pre-test and post-test was detected in the variables of heiQ
(domain 1-8), self-efficacy, and quality of life. A larger sample size may be necessary to
detect significant differences between groups in future studies. Alternative quality of life
tools specific for the sample population such as the Veterans RAND Health Survey (VR-
12) may be more appropriate for future military studies (Boston University, 2015).
Program Evaluation for the Intervention Group

The subject feedback from the heiQ tool program evaluation provided to the
intervention group that completed the study was positive. This may indicate the need for
the implementation of future EAPEPs. All subjects randomized to the intervention group
that completed the program would recommend the EAPEP to others (agree slightly 40%,
agree 60%). When asked if the EAPEP set goals that are reasonable, subjects’ responses
were 40% agree, 40% agree slightly, and 20% disagree slightly. Many active duty
subjects had multiple mandatory medical appointments set throughout the day so some
found it challenging to keep up with using EAPEP twice a week.

Subjects found the program to be well organized (20% strongly agree, and 40%
agree, 40% agree slightly). Subjects trusted the advice given in the program (40% agree
slightly, 40% agree, 20% strongly agree). Subjects found difficult topics and discussions
were handled well
(60% agree and 40% strongly agree). Multidisciplinary expert panel contributions to
EAPEP content development facilitated subjects’ trust and contributed to the validity of

the study.
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When subjects were asked if content was relevant, subjects’ responses were (20%
slightly disagree, 40% agree, and 40% slightly agree). In the future, EAPEP content may
focus more on long-term rehabilitation topics. Subjects reported that the program
provided them with the opportunity to express ideas (40% agree slightly, 60% agree).
Participants were provided the opportunity to communicate ideas via the moderated
interactive blog.

All participants agreed it was worthwhile to take the time and effort to take part in
the program (20% strongly agree, 20% agree and 60% agree slightly). Overall, all
implications of these program evaluations indicate the importance of providing the
EAPEP resources to additional amputees.

Utility, Usability, and Usage

Website Utility. Utility of the website was measured by the intervention group of
participants who completed the study. The Patients’ Evaluations of the Utility of the Web
Site 100 point scale was used (Heikkinen et al., 2010). Subjects ranked the utility of the
EAPEP website higher than the utility of health websites in general. The mean utility of
the EAPEP website ranged between 58 and 68. Although scores were relatively low, this
may be due in part to the fact that the military amputees are a unique population with
variations in the trajectory of their recovery (Stinner, Burns et al. 2010). At the time the
EAPEP was created, the trauma census was high and during the patient enrollment period
the trauma census was low. Many of those enrolled in the study were not in the initial
phases of post-discharge rehabilitation. Creating a standardized website applicable to the
subjects’ unique stage of rehabilitation is an issue of consideration. Depending on an

increase or decrease in future military engagements, the program may move to focus
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more on long-term rehabilitation as an educational topic. Perhaps using the website as an
information repository may add to the utility of the website. However, using EAPEP as
an information repository for research purposes would then make the intervention
unstandardized, impacting reliability of outcomes.

Website Usability. The usability of the website was measured by the
intervention group of participants who completed the study. Overall usability scores for
the EAPEP were high, ranging between 70 to 80, indicating clarity of content, ease of
navigation through the website, and technical aspects of the website. The usability scores
confirmed the appropriateness of the web development. For future studies the same
approach to website development may be appropriate. Heuristic evaluation of the website
regarding the website's interface contributed to the enhanced usability of the website.

Usage. Patient self-report of EAPEP usage data indicates patient adherence was
low during the initial weeks of their participation with increased subject adherence
toward the end of the program. Overall EAPEP use increased during the final weeks of
the intervention. This is an opposite pattern than other online intervention studies (Nahm
et al,, 2013).

For future studies a more sophisticated tracking mechanism would yield
objective and accurate tracking data. An educational website platform may be
appropriate for future funded EAPEP studies in order to trace each unique user’s length
of time on each webpage rather than a marketing platform website that tracks aggregate

data on frequency of web page use collectively by all users.
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Strengths and Limitations

Strengths

The EAPEP is fulfilling a gap in the literature and within treatment practice.
Minimal information has been published on the impact of an Internet based intervention
program for military amputees. As the potential for conflicts in the Middle East and
around the world continue, there is a need for effective health interventions that can
provide self-management information for military amputees. E-health programs can
meet these increasing patients’ needs efficiently without geographic boundaries, as long
as they have computer and Internet access. This study may be particularly beneficial to
the large number of military amputees that need to manage their chronic conditions.
EAPEP may also assist with overall reintegration into life post-injury. It is important to
empower military amputees with the resources necessary for successful self-monitoring
and self-management.
Generalizability

Potential limitations to generalizability include an ability to use technology and
the Internet. Many military amputees at WRNMMC are tech-savwy and have Internet
access. Of those that completed participation in the study, 80% reported moderate
computer skills or better and 70% reported using the Internet 3-5 times or more per week.
The EAPEP study also excluded amputees that were unable to use the Internet due to
physical limitations; the study might not be generalizable to quadriplegics or double
upper extremity amputees. Perhaps a version of EAPEP with a modified technological

interface would be appropriate for quadriplegics or double upper extremity amputees.
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Another limitation of the study is generalizability of study findings to non-
military treatment facility patients. The participants that completed this study were all
male, whereas trauma amputees at a civilian center would likely be both male and female.
Also, war-wounded soldiers may be younger and more physically fit than their civilian
counterparts (Farmer, 2011). Prior to injury, the patient population for this study was
physically fit enough to meet military standards for combat, while their civilian
counterparts may have had varying degrees of physical fitness with underlying conditions
prior to amputation (e.g., amputation due to complications of diabetes). Content of the
EAPEP intervention website was geared to the unique needs of the military patient rather
than the needs of patients that had chronic conditions such as diabetes and peripheral
vascular disease that lead to amputation. Therefore, educational materials would need to
be modified for civilian populations. For example, specific information was provided
because military amputees often experience depression from a sense of loss, post-
traumatic stress disorder as a reaction to trauma, and traumatic brain injury asa
consequence of blast impact (Boston University, 2015). Military amputees are a unique
population with unique variations in the trajectory of their recovery (Stinner & Burns et
al., 2010). Creating a dynamic education program is an issue to be considered in future
studies.

Lessons Learned

Military trauma amputees differ from their civilian counterparts in that they are
provided care as they are routed through the evacuation chain to receive patient care at
multiple facilities during the course of their recovery. Patients receive care at

WRNMCM, NMCSD, and SAMMC for approximately 18 months or less and then are
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relocated to their city of origin at which point they receive treatment from a Veterans
Affairs location or civilian center. Considering inclusion of multiple sites might be
appropriate in future studies.

The military amputee population is a transient population receiving care at
multiple treatment facilities, which may result in a frequent change in phone numbers,
addresses, and e-mail addresses. Due to the transient nature of the population there are
challenges getting updated contact information, since military electronic healthcare
record systems between VA hospitals and WRNMMC are not integrated. Updated
information was not always in the electronic healthcare record system at WRNMMC.
Patient transfers are another issue that needs to be considered in future studies for
capturing the studies’ target sample size.

During rehabilitation at WRNMMC schedule adherence was challenging due to
time constraints because many subjects reported being active duty. Active duty amputees
were on a rigorous treatment regime and some reported having up to seven appointments
a day. Since they were going from one appointment to the next, punctuality was not
always feasible. Recruitment in the waiting area was problematic; due to the low census
many patients did not wait in the waiting room, particularly with the prosthetic
department. The patient often had the personal cellphone number of their CPO and
walked directly into their appointment. Recruitment of patients without interrupting
standard health care was also challenging.

Attrition
High attrition rates are associated with web-based interventions. In some cases

integration and engagement are challenging. Dropout rates reported in e-health
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intervention trials vary greatly, ranging from 0% to 83% (Vandelanotte, Spathonis,
Eakin, & Owen, 2007; Donkin, Christensen, Naismith, Neal, Hickie, & Glozier, 2011).

Studies on the military amputee population also carry attrition rate challenges.
Longitudinal studies of service members diagnosed with PTSD, major depression, and
TBI yielded attrition rates as high as 25-50% due to deployment, mental health status,
and change in duty status (Military Health Policy Research, 2015). Some WRNMMC
studies have reduced follow-up data points due to high attrition rates. Many researchers
at WRNMMC have partnered with civilian trauma centers to increase study sample sizes.
Access to patients to obtain the target sample size to obtain the power required to detect a
statistically significant difference between groups should be considered for future studies.
Regulatory Concemns

Implementing a protocol at WRNMMC even with limited sample sizes still
requires labor intensive administrative and regulatory obligations. The IRB at
WRNMMC oversees one-third of all military protocols implemented nationally at
military treatment facilities. Protocols must receive Department of Research Programs
(DRP), Scientific Review Committee (SRC), and Internal Review Board (IRB) approval
prior to subject recruitment. By the time many trauma research studies received IRB
approval (including this study), much of the target patient population had been
transferred to other treatment facilities. In addition to the lengthy IRB approval process,
government shutdowns also added to the length of time of protocol approval for this
study.

Regulations for military patient compensation for research participation are

stringent. The majority of military amputees receiving care at WRNMMC are active duty.
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Therefore, they are ineligible for any incentives for research participation except in the
case of study participation which requires blood draws. However, for funded studies a
device such as an iPad or tablet that facilitates subject participation in the study may be
provided with IRB approval.

Technical Challenges of Study Implementation

The majority of computers at a military treatment facility require a Computer
Access Card (CAC) and many websites are blocked or restricted. Patient access to
intervention materials via Wi-Fi resulted in connectivity challenges at times when
Internet traffic was high. Lengthy surveys prove challenging with mobile devices because
particular webpages may time out.

Patient Recruitment Challenges

During the ten month recruitment period for this study, approximately 110
protocols were approved by the IRB to recruit military patients from WRNMMC,
including participation in Internet based studies. The WRNMMC amputee outpatient
census fluctuated between 42 and 57. The conflict in the Middle East subsided prior to
the subject recruitment period, resulting in a decreasing number of subjects that met
inclusion criteria at WRNMMC.

Barriers to patient recruitment also included inclement weather and holidays.
Survey fatigue may have been a barrier to data acquisition. An abbreviated survey may
be more appropriate for the military patient populations that often suffer from traumatic
brain injury and post-traumatic stress disorder. Gaining trust and developing rapport with

military amputee patients was an additional challenge.
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Strategies for Future Study Recruitment

Several strategies could be considered in future studies. Social media, newspaper,
magazine, television, and radio may be a recruitment option with IRB and WRNMMC
Public Affairs Office approval. Involving the physical therapy department in the
recruitment process may also be a viable option since they routinely interface with the
patients multiple times a week.

A dyad study may also be considered because spouses are eligible for stipends
and spouses are highly involved in rehabilitation care. A recruitment team member that
patient population can identify with may also facilitate recruitment. A war wounded
soldier or retired military recruitment team member may positively impact recruitment in
future studies.

Future research efforts could be made to evaluate the impact of EAPEP during
wartime on the military amputee population. Recruitment during wartime would increase
the opportunity to obtain the target sample size in order to improve the chances of having
the power required to detect differences between groups. A larger sample size would
increase the power required to determine if trends in scores occurred at random. For
future studies a chart review at the time of study completion could be conducted to
provide insight into what transpired over the course of the 8 week intervention. This may
provide further insight into unanticipated findings. Regression analysis applied to a larger
data set would provide insight into how demographic variables predicted outcome
variables. Correlational analysis between continuous demographic variables and outcome

scores could further provide insight into the relationship between variables.
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Future Research

This study was designed to fill a gap in the literature on the impact of web-based
educational interventions on the military amputee population. This study provided initial
data and feedback for a future large randomized controlled trial. The findings of future
studies may contribute to rehabilitation of amputees. An effective EAPEP could
potentially be made available to all military amputees in order to empower patients and
increase access to educational self-management health information. Future e-health
websites may provide information to war wounded soldiers on selecting and navigating
through trustworthy health related websites.

Although opioid abuse is low for military members compared to civilians, in 2008
arise in abuse was noted with 11 percent of military members reporting misusing
prescription drugs including war wounded soldiers; some military healthcare providers
are now limiting the duration of prescriptions for opioid pain relievers to 6 months
(National Institute on Drug Abuse, 2016). Future empowerment self-management
research may include measuring changes in biomedical outcome indicators to determine
the impact of interventions. For instance, indicators related to pain management
techniques and measures associated with opioid use may be appropriate in future studies.
Objective date related to diet and exercise may also be data gathered in future studies.

A modified EAPEP could be applied to many different patient populations across
various departments and disciplines. The impact of a modified EAPEP could be assessed
for non-amputee military populations with various orthopaedic surgical procedures or for
amputees from chronic conditions such as diabetes and peripheral vascular disease. A

modified EAPEP for the civilian population may have a beneficial outcome for patient
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empowerment, quality of life, and self-efficacy. Future modified versions of the EAPEP
could be optimized to be used in conjunction with multiple technological user interfaces
including mobile devices. In addition, more sophisticated tracking mechanisms could be
used to track exact usage of the EAPEP consistent with online education tracking
mechanisms in academic settings. Tracking intervention website use in the areas of
frequency, duration, pages viewed, and time/date viewed would be ideal.

Plans for future research would include continuing to work collaboratively with
experts in the field to disseminate research that has been validated. In this study
psychometrically sound tools were selected with reliability and validity scores
predominantly above 0.8 (Appendix S). In the future psychometrically sound tools could
be created that are specific to the patient population.

Conclusion

This pilot study was designed to develop and examine the effectiveness of the
proposed 8 week E-Health Amputee Patient Empowerment Program (EAPEP)
intervention in a two—group randomized control trial using a pre-test and post-test on
military amputee subjects recruited from the Walter Reed National Military Medical
Center (WRNMMC). The original target sample size (N=60) was not obtained due to the
lower than anticipated combat-injured patient census during the study recruitment period.
Findings will contribute to future larger studies.

Additional research with larger sample sizes is necessary to meet assumptions for
parametric statistical analysis approaches. Additional research may also be implemented
to examine the impact of the EAPEP program for other types of amputees from both

civilian and military treatment facilities.
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APPENDICES

WALTER REED NATIONAL MILITARY MEDICAL CENTER
INSTITUTIONAL REVIEW BOARD

8901 WISCONSIN AVENUE
BETHESDA MARYLAND 20889-5600

Date: October 25,2013

From: WRNMMC IRB

To: LTC Scott Shawen, MC, USA

Subj: WRNMMC IRBREVIEW OF 385934-1

PROJECT TITLE: [385934-1] E-Health Amputee Patient Empowerment Program (EAPEP)
SUBMISSION TYPE: New Project

ACTION: APPROVED

APPROVAL DATE: October 23,2013

EXPIRATION DATE: October 22,2014

REVIEW TYPE: Expedited Review

1. Congratulations!You have been granted approval to conduct your research projectat Walter Reed
National Military Medical Center Bethesda (WRNMMCB)

2. Your research was determined to be minimal riskand underwent expedited review under the
requirements of 32 CFR 219.110.

3. The IRB approved, stamped consent formis to be duplicated and used to enroll subjects. Keep the
signed, original consentforms inyour projectfile; give each subject a copy the consent form.

4.You areauthorized to enroll 60 subjects [male and female military health carebeneficiaries age 18
years and older presenting with the diagnosis of amputation (major limb loss)].

5. Your research project was reviewed and approved by a member of the WRNMMC Institutional Review
Board on October 23, 2013.This action will bedocumented inthe November 14,2013 IRB meeting
minutes.

6. If collectionand or analysis of data for your projectare to continuebeyond one year, you must submita
report for continuation. Your project will expire on October 22, 2014.

Inorder for ongoing human subjectresearch projects to be reviewed, approved and processed by the IRB
within this time constraint, you will be sent an automatic reminder from IRBNet approximately 60 days - 2
- prior to your review date. You are reminded thatitis alsoyour responsibility to
maintainyourresearch files ina secured, locked location.

7.You arereminded to provideall amendments, deviations,internal adverse events, or any other
pertinent information to the Department of Research Programs (DRP) through IRBNet as a new package.

8. All written publications, clinical or research related, including abstracts, manuscripts,casereports and
book chapters (e.g. reports of WRNMMCB approved clinical investigation or research conducted by
WRNMMCB-assigned personnel; reports involving WRNMMCB patients; reports citing WRNMMCB in the
title or byline) reflecting the WRNMMCB affiliation mustbe submitted to WRNMMCB publication
clearance committee on IRBNet for review by the Publication Affairs Office (PAO).
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9. If you have any questions, the POCis Wendy Gilbertat (301) 295-8221 or
wendy.r.gilbert.civ@health.mil. Pleaseincludeyour project titleand reference number inall
correspondence with this committee.

This documenthas been electronically signed inaccordance with all applicable regulations, anda copy is retained within our
records.
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Attachment A (Demographic, health, and MOS Questions)
Demographics

1. Patient ID

= N

. What is your gender?
Female

Male
3. Type of Amputee Patient

B Right upper extremity

" Left upper extremity

B Right lower extremity (above the knee extremity)
B Right lower extremity (below the knee extremity)
" Left lower extremity (above the knee extremity)
-

Left lower extremity (below the knee extremity)
4. Branch of Service

Army
Navy
“  Air Force

Marines
Rank at time of injury?

5.
| E1-E4 represent junior enlisted,

| E5-E9 senior enlisted,

- 01-03/WO1-WO3 junior officers and warrant officers,
-

-

-

04 —-06 senior officer
Other

Diagnosis
10. Have you had any major medical complications since your amputation? If so, what
type of complication? (ex. HeterotphicHeterotopic Ossification, Infection)
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Medical Outcomes Study: Social Support Survey Instrument

People sometimes look to others for companionship, assistance, or other types of support.

How often is each of the following kinds of support available to you if you need it?

Circle one number on each line.

None of | A little | Some of | Mostof| All of
the time | of the | the time |the time| the
time time

Emotional/informational support
Someone you can count on to listen to 1 2 3 4 5
you when you need to talk
Someone to give you information to 1 2 3 4 5
help you understand a situation
Someone to give you good advice about 1 2 3 4 5
a crisis
Someone to confide in or talk to about 1 2 3 4 5
yourself or your problems
Someone whose advice you really want 1 2 3 4 5
Someone to share your most private 1 2 3 4 5
worries and fears with
Someone to turn to for suggestions 1 2 3 4 5
about how to deal with a personal
problem
Someone who understands your 1 2 3 4 5
problems
Tangible support
Someone to help you if you were 1 2 3 4 5
confined to bed
Someone to take you to the doctor if 1 2 3 4 5

you needed it
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Someone to prepare your meals if you 1
were unable to do it yourself

Someone to help with daily chores if 1
you were sick

Affectionate support

Someone who shows you love and 1
affection

Someone to love and make you feel 1
wanted

Someone who hugs you 1
Positive social interaction

Someone to have a good time with 1
Someone to get together with for 1
relaxation

Someone to do something enjoyable 1
with

Additional item

Someone to do things with to help you 1

get your mind off things
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Attachment B
Contact Form

Last Name

First Name

Address

E-mail

Phone Number

Cell Phone Number

What is the best time to contact you?
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Attachment C: Procedure Overview Table

Experimental group

Control Group

Intake Complete Pretest Forms Complete Pretest Forms
Pretest — Pretest —
1. Demographic 1. Demographic
2. Contact Information Sheet 2. Contact Information Sheet
3. Knowledge Assessment 3. Knowledge Assessment
Test Test
4. HeiQ 4. HeiQ
5. SF-12 5. SF-12
6. Self-Efficacy for Managing 6. Self-Efficacy for Managing
Chronic Disease Scale Chronic Disease Scale
7. M OS Questionnaire 7. M OS Questionnaire
Week 1: Baseline Randomized Randomized
Next 8 Week -Weekly E-Health Intervention -No intervention and standard of care
(biweekly for 15 minutes) and -E-mail and phone reminder for the
standard of care posttest survey.
-E-mail and phone reminder for
experimental group
Week 9 Posttest- Posttest-
Experimental group- Control Group-
1. Knowledge Assessment Test | 1. Knowledge Assessment
2. HeiQ (with additional tx Test
questions) 2. HeiQ control group
3. DUW 3. SF-12
4. PEE 4. Self-Efficacy for Managing
5. SF-12 Chronic Disease Scale
6. Self-Efficacy for Managing

Chronic Disease Scale
7. Usage log/server time stamp
of web frequency usage

*After completion of pretest subjects were be randomized based upon randomized schema. Participants were informed via e-mail

which group they were randomized to.
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Attachment D: Program Logic Model

5: A program logic model of how health education programs for people with chronic conditions might lead to
improved outcomes for individuals, benefits for the community and enhanced public health”

Health education programs

Empowerment of individuals and carers Partnership with healthcare services
and non-government organisations
oW — —
@
5 Improved Improved g
r_c; Change of disease-specific |em| patient lmﬁ?;:: ‘é
E | Increasein perpeptlon of Change in communication knowledge within Improved 2
g | knowledge m;;”}ﬁ':;g behaviour ¥ T healthcare | | compliance | | 5
o . o
Improved provider knowledge Services 2
of patient needs E
= -
°
£
] D Decreased | | Decreased | | 2
@ P Ability eCrea: =
g - Aviltyto | | - fuﬁﬂwﬁﬁa Caliaborative treatment Battar Increase disease. T S
__8_ confidence| | SN9age stigma roles managemant and SPET . £ha“'e _douﬁ ?E specific specific E
a support madfr.;i!fan managemen idity mortality =
@ mix =]
=] £
el ]
E N g
Increased sense Improved health- N § o
]
£ of coharance related quality of liie Decreased disability | | Decreased symptoms Decreased mortality £
g Sodial Decreased Increased Decreased Increased heatthcare Decreased use of
8 cohasion Jost prodgudivily”™ communify capaciy mortality and morbidity service efficiency acute healthcare services
3 S S S S - S
o
W
a Improved public health

* Boxes with italics indicate outcomes that are not easily measured becausa they are difficult to define andjor no standardised outcome measuras ara avalable.

Program Logic Model Adapted from “Can we reduce disease burden from osteoarthritis? An evidence-based
priority-settingmodel. by L. Segal, S. E Day, A. B. Chapman, and R. H. Osborne, 2004, Bone and Joint Disorder:

Supplement Prevention and Control, p. S11-S17, 2004.
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Attachment E (Data Collection Survey posted to IRBNet)
heiQ: Questionnaire Link

http://sgrhs.unisa.edu.au/CDSM/C hecklists/HeiQ/heiQ%20Domains+Questions.pdf

A questionnaire license from the University of Melbourne is accessed via emall
heiQ@unimelb.edu.au

“Australian-developed health education impact evaluation system. It consists of a
set of eight scales. Each scale is an independent questionnaire and together they provide a
comprehensive profile of the intended outcomes of health education / self-management
programs.

The scales include:

. Health directed behavior

. Positive and active engagement in life
. Emotional well-being

. Self-monitoring and insight

. Constructive attitudes and approaches
. Skill and technique acquisition

. Social integration and support

. Health service navigation
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Attachment F (Data Collection Survey posted to IRBNet)
SF-12 Survey

http://mww.sf-36.0rg/demos/SF-12.html

SF-12® Health Survey Scoring Demonstration

This survey asks for your views about your health. This information
will help you keeptrack of how you feeland how well you are able
to do your usual activities.

Answer every question by selecting the answer as indicated. If you

are unsure about how to answer a question, please give the best
answer you can.

In general, would you say your health is:

Excellent Very good Good Fair Poor
r r r r r

The following questions are about activities you might do during a typical
day. Does your health now limit_you in these activities? If so, how much?

Yes, Yes, O
. . not
limite  limite . .
limite
d d q
alot alitle
at all
a Moderate activities, such as moving a table,
pushing a vacuum cleaner, bowling, or r r r
playing golf
b Climbing several flights of stairs r r r

During the past 4 weeks, have you had any of the following problems with
your work or other regular daily activities as a result of your physical
health?
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Yes No

a Accomplished less than you would like r r

b Were limited in the kind of work or other activities r r

4, During the past 4 weeks, have you had any of the following problems with
your work or other regular daily activities as a result of any emotional
problems (such as feeling depressed or anxious)?

Yes No

a Accomplished less than you would like r r

b Did work or other activities less carefully than usual C C

5. During the past 4 weeks, how much did pain interfere with your normal
work (including both work outside the home and housework)?

Not at all A little bit ~ Moderately  Quite a bit Extremely
r r r r r

6.  These questions are about how you feel and how things have been with you
during the past 4 weeks. For each question, please give the one answer that
comes closest to the way you have been feeling.

How much of the time during the past 4 weeks...

A

Al Most good Some Iit'?l\e None
of of bit of of of
the the of the the
. . . the .
time time the time . time
: time
time
a Have you felt calm and
peaceful? o o o o o .

b Did you have alot of energy? ¢ ¢ ¢ ¢ ¢
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¢ Have you felt downhearted
and blue? c ¢ ¢ c ©c C

During the past 4 weeks, how much of the time has your physical health or
emotional problems interfered with your social activities (like visiting
friends, relatives, etc.)?

All of the Most of the  Some of the A h;t:z of None of the
time time time . time
time
r r r r r

Thank you for completing these questions!
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Attachment G (Data Collection Survey posted to IRBNet)

Self-Efficacy for Managing Chronic Disease 6-Item Scale

We would like to know how confident you are in doing certain activities. For each of the
following questions, please choose the number that corresponds to your confidence that
you can do the tasks regularly at the present time.

1. How confident are you that you can keep the fatigue
caused by your disease from interfering with the things you

want to do?
Not at all Totally
confident 123456782910 confident

Items (using the same format as above):

1. How confident are you that you can keep the fatigue caused by your disease from
interfering with the things you want to do?

2. How confident are you that you can keep the physical discomfort or pain of your
disease from interfering with the things you want to do?

3. How confident are you that you can keep the emotional distress caused by your
disease from interfering with the things you want to do?

4. How confident are you that you can keep any other symptoms or health problems
you have from interfering with the things you want to do?

5. How confident are you that you can do the different tasks and activities needed to
manage Yyour health condition so as to reduce you need to see a doctor?

6. How confident are you that you can do things other than just taking medication to
reduce how much you illness affects your everyday life?

Scoring

The score for each item is the number circled. If two consecutive numbers are circled,
code the lower number (less self-efficacy). If the numbers are not consecutive, do not
score the item. The score for the scale is the mean of the six items. If more than two items
are missing, do not score the scale. Higher number indicates higher self-efficacy.

Characteristics
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Tested on 605 subjects with chronic disease.

No. of Observed Standard
items Range Mean Deviation

6 1-10 5.17 2.22

Source of Psychometric Data

Internal Consistency Test-Retest
Reliability Reliability
91 NA

Stanford/Garfield Kaiser Chronic Disease Dissemination Study. Psychometrics reported
in: Lorig KR, Sobel, DS, Ritter PL, Laurent, D, Hobbs, M. Effect of a self-management
program for patients with chronic disease. Effective Clinical Practice, 4, 2001,pp. 256-

262.

References

Lorig KR, Sobel, DS, Ritter PL, Laurent, D, Hobbs, M. Effect of a self-management
program for patients with chronic disease. Effective Clinical Practice, 4, 2001,pp. 256-

262.
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Attachment | (Data Collection Survey posted to IRBNet)
Patients Evaluation of Education (PEE) Utility Tool

How appropriate was the length of the Web site?
(0 =too short to 100 = good length)

How appropriate was the length of the Web site?
(0 = too extensive to 100 = good length)

How useful was the content of the Web site?
(0 = not useful to 100 = very useful)

Was the content of the Web site supportive?
(0 =not atall to 100 = very much supportive)

How clear was the content of the Web site?
(0 =not clear atall to 100 = very clear)

How sufficient was the content of the Web site?
(0 = not sufficient at all to 100 = very much sufficient)

How well can you act based on the Web site?
(0 =not atall to 100 = very well)

Did the content of the Web site reduce fear or
anxiety? (0 =not at all to 100 = very well)

Did the content of the Web site help you to understand the operation better?
(0 =not atall to 100 = very well)

Would you recommend the Web site to others?
(0 =not at all to 100 = very much supportive)

Would you recommend Web-based education in general?
(0 =not atall to 100 = very well)

Do you need other education than Web site? (such as education by a nurse, written
material)
(0 = great need to 100 = no need)

Scale: 0 (negative opinion) to 100 (positive opinion).

Dependent variables t-test.
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Attachment J (Data Collection Survey posted to IRBNet)

Diary of the Use of the Website (DUW)

The usability of the Web site was measured with three questions ranked 0-100:
(1) How technically correctly did the Web site operate?

(2) How easy was it to navigate in the Web site?

(3) How clear was the content of the Web site?

*Scale: 0 (negative opinion) to 100 (positive opinion)

Four open ended questions:

(1) Which was/were the most helpful Web page/s?;

(2) Which was/were the most unhelpful Web page/s?;

(3) What other information would you like to have?; and

(4) What pages have you printed?
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Attachment K (Data Collection Survey posted to IRBNet)
Baseline Computer Skills Assessment:
VAS scale:
What are your skills to use a computer?

(1 = extremely good skills, 2 = good skills, 3 =moderate skills, 4 = poor skills, 5=
extremely poor skills)

What is your frequency of computer use?

(1 = several times in a day, 2 = daily, 3 =31to 5times in aweek, 4 =1to 2times in a
week, 5 =1 to 2 times in a month).
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Attachment L (Data Collection Survey posted to IRBNet)
Frequency Usage Measures:

Usage was tracked by a patient self-report log. The program manager contacted the
participants in the experimental group via phone or e-mail weekly to document the
EAPEP usage self-report from the participant’s self-report log. EAPEP was also be
tracked through an electronic tracking system from the web server that places a time
stamp on every time a participant enters the EAPEP website. Intervention site web usage
frequency refers to the amount of time the subject in the experimental group spent using
the intervention website every week and over the course of the 8 week intervention.
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Attachment N

Content of the Online Empowerment Modules
(Schedule for the Experimental group)

e General Instructions/

Week 1 * Health directed behavior

Week 2 * Positive and active engagement in life
Week 3 * Emotional well-being

Week 4 * Self-monitoring and insight

Week 5 * Constructive attitudes and approaches
Week 6 * Skill and technique acquisition

Week 7 * Social mtegration and support

Week 8 * Health service navigation

*intervention- accessed modules biweekly for 15 minutes
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Attachment O:

EVALUATION TO GIVE CONSENT
Johns Hopkins Bloomberg School of Public Health Tool

Procedure: Make a subjective judgment regarding item 1 below. Ask questions 2 through
4. You may select the language to use in asking the questions in order to help the
respondent understand them.

1. Is the respondent alert and able to communicate with you?
Yes No (if condition not likely to change, seek proxy consent)
2. Ask the respondent to name at least one thing that s/he will be asked to do as part

of the study.

Describe

3. Ask the respondent to explain what s/he could do if s/he decided s/he did not want
to participate in the study.

Describe

4. Ask the respondent to explain what s/he would do if s/he were experiencing
distress or discomfort at any time during the study.

Describe

| hereby certify that the above-named respondent is alert, able to communicate, and able
to give acceptable answers to items 2, 3, and 4, above.
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Attachment P: Screening Questions Form

Screening Questions Form

Yes

No

1) 18 years or older?

2) Able to access and physically use the Internet;

3) Receiving inpatient or outpatient treatment from WRNMMC,;

4) Lower or upper extremity unilateral or multilateral major limb
amputation;

5) Patients able to complete Appendix O, the Evaluation to give Consen

Form.
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Attachment Q: Poster
E-Health Amputee Patient Empowerment Program (EAPEP)

Be Part of the E-Health Amputee Patient Empowerment
Program (EAPEP) Study!

What is the EAPEP Study?

The goal of the E-Health Amputee Patient Empowerment Program
(EAPEP) is to examine the impact of an Internet based self-
management program for amputee patients.

To be Eligible?

You must be:

- able to access and physically use the Internet

- be male or female with a lower or upper extremity amputation

How Does the Study Work?

If you choose to take part in the EAPEP study you will take
surveys and will be assigned by chance to either a group that gets
standard care or you will participate in an Internet based self-
management health program for 15 minutes 2 times a week for 8
weeks. At the end of your 8 week participation you will take a
second set of surveys.

To Participate:
Please contact a research study coordinator at XXXXXXXXX or

XXXXXXXXXXX if you are eligible and interested in
participating.

IRB Approval Date: XXXXXX
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Attachment R

The E-Health Amputee
Patient Empowerment
Program (EAPEP) Study

The E-Health Amputee
Patient Empowerment
Program (EAPEP) Study

Be Part of the E-Health
Amputee Patient
Empowerment Program

(EAPEP) Study!
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What is the EAPEP Study?

The goal of the E-Health
Amputee Patient Empowerment
Program (EAPEP) is to examine
the impact of an Internet based
self-management program for
amputee patients.

To be Eligible?

e R R S

You must be:

- able to access and physically use
the Internet

- be male and female uniformed
military personnel with a combat
injury of a lower or upper
extremity amputation

How Does the Study Work?

If vou choose to take partin the
EAPEP study you will take
surveys and vou will be assigned
by chance to either a group that
gets standard care or you will
participate in an Internet based
self-management health program
for 15 minutes 2 times a week for
8 weeks. At the end of your §
week participation you will take a
second set of surveys.

Risks:

Anvtime you use the Internet
thereis always a risk hackers will
attempt to access information. To
minimize this concern none of
your Protected Health information
(PHI) wall be collected via the
Internet and firewalls &
encryption will be used.

100

There is a risk that you mav get
injured when participating in
physical activity that the website
recommends but this minimized
because the website recommends
vou get clearance with your
provider before initiating any new
type of physical activity

Benefits of participation:

Your participation may help
advance rehabilitation through an
Internet based health education
program for amputees.

You may also learn information
that may help you manage vour
health.

To Participate:

Please contact a research study
coordinator at XN NN N X or
SOOCOOOOO Y if you are
eligible and interested in
participating.

IRB Approval Date: 300000



Attachment S (Additional Background Information about Measurement Tools)

Health Education Impact Questionnaire (heiQ). The Health Education Impact
Questionnaire (heiQ) will measure the overall impact of the EAPEP. The heiQ measures
the 8 domains, established by the Program Logic Model, of patient empowerment: (1)
Health directed behavior, (2) Positive and active engagement in life, (3) Emotional well-
being, (4) Self-monitoring and insight, (5) Constructive attitudes and approaches, (6)
Skill and technique acquisition, (7) Social integration and support, and (8) Health service
navigation (The University of Melbourne: Centre for Rheumatic Diseases, 2010).
Validity was established via factor analysis of the heiQ. Construction
(N =591) and confirmatory (N = 598) samples were based upon responses from
consumers of patient education programs and hospital outpatients (Osborne et al, 2007).
Over 90 candidate questionnaire items were generated, with 42 items selected for
inclusion in the final scale (Osborne et al, 2009). Confirmatory Factor Analysis (CFA)
of the sample (N=592) revealed 8 latent variables, Chi-sq (791), 3289, p=0.00, Root
mean square error of approximation (RMSEA) = 0.05, Comparative Fit Index (CFI) =
0.95, and Root Mean Square Residual (RMR) = 0.063 (Osborne et al, 2009). A total of
eight independent dimensions with high construct validity and high reliability were
derived: Positive and Active Engagement i Life (five items, Cronbach's alpha (o) =
0.86), Health Directed Behavior (four items, o = 0.80), Skill and Technique Acquisition
(five tems, o= 0.81), Constructive Attitudes and Approaches (five items, o= 0.81), Self-
Monitoring and Insight (seven items, o = 0.70), Health Service Navigation (five items, o
= 0.82), Social Integration and Support (five items, a = 0.86), and Emotional Wellbeing
(six items, o= 0.89) (Osborne et al, 2007).

The questionnaire has had global use, with 123 Australian national facility
licensed users of the questionnaires and 40 international users from areas around the
world including Asia, Europe and North America (Osborne, 2009). Each scale is an
independent questionnaire and together the 8 scales provide a comprehensive profile of
the intended outcomes of health education / self-management programs (Jordan &
Osborne, (2007). The heiQ can be administered as eight separate questionnaires or as a
combined panel of indicators (Osborne, Batterham, Livingston, 2011)

Use of resources. Usage will be tracked by patient self-report and through a
server tracking mechanism. The program manager will contact the participants in the
experimental group via phone or e-mail weekly to document the EAPEP usage self-
report. EAPEP will also be tracked through an electronic tracking system from the web
server that places atime stamp on every time a participant enters the EAPEP website.
Intervention site web usage frequency refers to the amount of time the subject in the
experimental group spent using the intervention website every week and over the course
of the 8 week intervention.

Utility and Usability (PEE & DUW). Utility and usability of the EAPEP website
will be assessed by the Patients’ Evaluation of Education (PEE) and Diary of the Use of
the Website (DUW) scales. The PEE and DUW were developed in conjunction with one
another to measure the utility and usability of E-Health websites. These tools were
derived from a literature review and expert panel of 3 patient education nurses (2 with
internet based education expertise), 5 nursing researchers experienced in empowerment
through electronic patient education and one expert in information science (Heikkinen et
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al, 2010). The tools were developed to evaluate an ambulatory orthopedic surgical
patient education web site to support patient empowerment. Instruments were reviewed
by the expert panel for content and clarity and then piloted on 7 orthopaedic ambulatory
care patients. The Cronbach alpha coefficients for the PEE varied between 0.844 and
0.877 (Heikkinen et al, 2010).

Self-Efficacy for Managing Chronic Disease. The Self-Efficacy for Managing
Chronic Disease 6-Item Scale is a tool developed through funding from the National
Institute of Nursing Research (NINR) by The Stanford Patient Education Research
Center, an organization that has 20 years of experience in developing chronic disease
tools (A Community of Scholars, 2012). The Self-Efficacy for Managing Chronic
Disease 6-Item Scale contains items condensed from several self-efficacy scales because
it is less burdensome for subjects and it covers multiple domains common across many
chronic diseases including; symptom control, role function, emotional functioning and
communicating with physicians (Stanford Patient Education Research Center, 2012).
According to Lorig (2001) Self-Efficacy for Managing Chronic Disease 6-Item Scale had
an Internal Consistency Reliability 0.91 in a sample population of 605 subjects with
chronic disease.

Quality of life. (SF)-12. Quality of life will be measured using the Health Survey
Short Form SF-12 is a short version health survey constructed from the SF-36 question
health survey that yields an 8-scale profile of functional health and well-being scores
(Centre for Health Service Development, 2005; Ware, 2011). The SF-36 contains eight
concepts that fall under two summary scales of health, relating to physical (the Physical
Component Summary: PCS) and mental (the Mental Component Summary: MCYS)
(Butterworth and Crosier, 2004). The 8 subscales are (1) physical functioning; (2) role
limitations because of physical health problems; (3) bodily pain; (4) social functioning;
(5) general mental health (psychological distress and psychological wellbeing); (6) role
limitations because of emotional problems; (7) vitality (energy/fatigue); and (8) general
health perceptions (Centre for Health Service Development, 2005).

The SF-12 was created from over 10 years of experience with findings reported in
nearly 4,000 publications from the SF-36 in frequently diagnosed disease and conditions
including: musculoskeletal conditions, trauma, back pain, cancer, cardiovascular disease,
chronic obstructive pulmonary disease, depression, diabetes, gastro-intestinal disease,
sleep disorders, spinal injuries, stroke, substance abuse, surgical procedures, and
transplantation (Ware, 2011). According to Centre for Health Service Development
(2005) a meta-analysis instrument review conducted revealed SF-12to be a
psychometrically sound tool (test-retest reliability PCS =0.89 and MCS =0.76).
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