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ABSTRACT 

 

Background: There are over 200,000 people with spinal cord injury in the U.S. alone and each 

year another 15,000 to 20,000 incidents occur.  Massive trauma to the spine can result in a SCI 

leaving behind devastation to the body including paralyzed muscle and loss of sensation. People 

with SCI are more susceptible to sedentary lifestyles because of the displacement of physical 

functioning caused by the spinal cord injury and the overwhelming majority are physically 

inactive.  Benefits of physical activity for people with SCI include physical fitness, functional 

capacity, social integration and psychological well-being. Theoretical constructs have been 

operationalized to measure social cognitions towards physical activity for this population; 

however a valid and reliable instrument is lacking. 

Purpose: Therefore, the purpose of this study was to develop and validate a social cognitive 

theory-based instrument to predict physical activity among people with SCI.  

Methods: An instrument was drafted utilizing previous items from the literature. To examine 

content validity of the instrument, an expert panel of six people reviewed it, and the instrument 

was modified based on feedback.  Cognitive interviewing with five people with SCI was 

conducted to assess readability, comprehensibility, and time.  The final 64-item version of the 

instrument was used to collect data from participants via an online survey in order to test the 

validity and reliability.  

Results: One-hundred twenty-six people with SCI completed the survey with the majority being 

male (64.3%), white (79.4%), married (39.7%), with a mean age of 42.8 (± 13.7).  The most 
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prevalent level of SCI was complete paraplegia (34.9%) and the mean years from time since 

injury was 14.0 (±11.6).  The physical activity outcome variable was significantly and positively 

correlated with self-regulatory efficacy (r = 0.575), task self-efficacy (r = 0.491), self-regulation 

(r = 0.432), social support (r= 0.284), and outcome expectations (r = 0.247). A prediction model  

for the physical activity outcome consisted of self-regulatory efficacy (B = 4.883; p < .001) and 

social support (B = 1.389; p = .050). 

Discussion: Multivariate analysis revealed that self-regulatory efficacy and social support were 

the strongest predictors of physical activity among people with SCI.  Based on findings from the 

study, physical activity interventions targeted at people with spinal cord injury should focus on 

improving self-regulatory behaviors and providing social support to increase physical activity.  A 

strategy for increasing self-regulatory efficacy within an intervention may involve the 

development of an action plan by each participant. The action planning would include setting 

goals and objectives, scheduling times for physical activity, and identifying barriers and a plan 

for coping with each barrier.  Social support is the perceived support from others concerning the 

behavior and may include family, friends, or online communities.  Targeting social support in an 

intervention may include peer modeling, peer support, health messages from participant doctor, 

and family involvement. 

keywords: disability, physical activity, spinal cord injury, health behavior theory 
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a  Cronbach’s index of internal consistency 
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placed on the data 

 

M  Mean: the sum of a set of measurements divided by the number of measurements in the 

set 

 

p  Probability associated with the occurrence under the null hypothesis of a value as 

extreme as or more extreme than the observed value 

 

r  Spearman rank correlation 

R2 Percent of variance explained by squaring the correlation (r) 

t  Computed value of t test 
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ASIA American Spinal Injury Association 
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PASIPD Physical Activity Scale for Individuals with Physical Disabilities 
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CHAPTER ONE 

INTRODUCTION 

More than 200,000 people live with a spinal cord injury (SCI) in the United States (U.S.) and 

each year another 15,000 to 20,000 incidents occur (National Spinal Cord Injury Statistical 

Center [NSCISC], 2014).  Massive trauma to the spine resulting in injury to the spinal cord can 

cause bodily devastation including muscle paralysis and loss of sensation.  People who 

experience spinal cord injuries must have immediate surgery to stabilize the spine by adding 

metal rods followed by hospital recovery stays that last from several days to several months 

depending on the degree of trauma.  After stabilization, they work with physical and 

occupational therapists in a rehabilitation facility in an attempt to regain physical functioning.  

Some of the injured regain motor or sensory functioning while others do not.  Performing 

activities of daily living and achieving maximum independence are the goals of patients and 

providers (National Institutes of Neurological Disorders and Stroke, [NINDS], 2013) 

 Physical activity has many benefits to this population and interventions have been used to 

increase physical activity behavior among people with SCI.  A theory-based instrument is needed 

to plan, implement, and evaluate interventions.  The purpose of this study is to develop a theory-

based instrument for predicting physical activity among people with SCI.  This chapter will 

provide background and rationale for the study (including the statement of the problem, 

complications associated with SCI, and the use of behavior theory); the purpose of this 

dissertation; a discussion of research questions; and the assumptions, limitations, delimitations 

and definitions.  
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Background and Rationale 

Statement of the Problem 

A spinal cord injury results in devastating life changes and people who experience an injury 

to the spinal cord often require significant lifestyle adaptations.  Using a wheelchair and coping 

with the many unique health issues of living with a disability presents physical, mental, 

emotional and social barriers.  Many people with SCI are too overwhelmed and discouraged to 

adapt; they become depressed and isolated; as a result, their health status and quality of life often 

deteriorate (Krueger, Noonan, Williams, Trenaman, & Rivers, 2013). 

The leading causes of traumatic spinal cord injuries are motor vehicle crashes (38%), 

including those from cars, trucks, buses, motorcycles, boats, aircraft, snowmobiles, bicycles, all-

terrain vehicles, trains, and tractors; falls (30%); acts of violence (14%) that are either intentional 

or unintentional, including gunshot wounds, stabbings, explosions and person-to-person contact; 

and sports (9%). Other miscellaneous (9%) causes of traumatic spinal cord injuries include being 

hurt by a falling or flying object; being hit as a pedestrian; experiencing an adverse effect of 

medical, surgical or diagnostic procedures and treatments for non-spinal cord related conditions; 

and being involved in machinery accidents.  Among people living with SCI, seven percent 

obtained the injury while serving in the military (NSCISC, 2014).    

Life expectancy for people with SCI varies upon the severity of injury; individuals with 

high tetraplegia (cervical vertebrae: C1-C8) have greatest mortality rates.  Men are 22% more 

likely to die within the first two years after a SCI than women.  The higher the injury along the 

spinal column, the lower the average life expectancy (Middleton et al., 2012). The greatest risk 

of death from SCI is during the first two to three years after the injury (Strauss, Paculdo, 

Shavelle, & DeVivo, 2006).  For those who survive the first 24 hours at age 20, life expectancy 
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for a high tetraplegia (C1-C4), low tetraplegia (C5-C8), and paraplegia is 35.3, 39.6, and 44.6 

respectively; and those who live at least one year post-injury, the life expectancy increases to 

36.6, 40.3, and 45.1 respectively (NSCISC, 2014).  

The average lifetime cost of treating an individual with SCI is between $500,000 and $2 

million depending on the level and severity of the injury.  In total, the direct costs to the U.S. for 

caring for individuals with SCI are $7 billion per year (NSCISC, 2014).  Costs associated with 

SCI include medical bills from surgeries, hospital stays, medical supplies, pharmacological 

expenses and other medical care; and rehabilitation bills, such as physical and occupational 

therapy.  Over 30% of persons with SCI are re-hospitalized one or more times during a 12-month 

period with their average length of stay at 23 days.  Leading secondary medical conditions that 

result in hospitalization among persons with SCI include genitourinary system diseases and skin 

diseases, while other common causes include respiratory, digestive, circulatory, and 

musculoskeletal diseases. Other costs include equipment, such as wheelchairs, medical supplies, 

adapted vehicles, home modifications, and adaptive exercise or recreation equipment (NSCISC, 

2014). 

Complications of Spinal Cord Injury 

Complications due to SCI vary based on the level and type of injury. Loss of physical 

functioning and muscle deterioration is one of the most noticeable complications.  Paralysis 

below the location of the spinal cord injury results in loss of limb functioning, which means 

mobilization will need to be adapted.  Paralyzed muscles quickly atrophy, which not only affects 

the ability to mobilize but also results in loss of lean muscle tissue that lowers the basal 

metabolic rate (Galea, 2012; Standring, 2008).  
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Sedentary lifestyle increases risk for chronic diseases, such as heart disease, 

hypertension, obesity and type 2 diabetes.  Loss of physical functioning further increases risks 

for these conditions (Saunders, Clarke, Tate, Forchheimer, & Krause, 2015).  Loss of muscle 

tone complicates these issues.  Though paralyzed below the injury, muscle spasms can still 

occur.  Spasticity can lead to problems with performing activities of daily living (NINDS, 2013).  

Sensation loss occurs and can lead to further complications, such as pressure sores or 

injuries to the body.  Muscle loss and reduced movement of the limbs causes circulation 

problems placing people with SCI at a higher risk for blood clots and slower healing of injuries 

(Standring, 2008).  Pressure ulcers, or sores, often occur from long periods of sitting or because 

of extensive bed rest.  Such ulcers vary in severity and can occur in stages, with the earliest stage 

being reddening of the area and the later stages being a break in the skin and tunneling through 

the skin, muscle, and even bone.  Open pressure sores are possible sites for infection which could 

lead to sepsis (Shapiro, Zimmer, & Barkin, 2013).   

People who live with SCI suffer physical pain, both at onset of the injury as well as 

throughout their lifetimes.  Pain is often severe and many patients turn to opioids for relief and 

some experience addiction.  Musculoskeletal pain from the added burden of using the upper 

body for pushing wheelchair and transferring is another complication of SCI (Nooijen et al., 

2015; Norrbrink, Lindberg, Wahman, & Bjerkefors, 2012).  

Respiratory conditions are a major concern due to paralysis of the abdominal and 

intercostal muscles.  These muscles aid breathing and coughing, and without use of these 

muscles, risk for respiratory infections rises which can be life threatening (NINDS, 2013).   

Sexual functioning also changes depending on the level of injury.  Change in bowel and 

bladder functioning are one of the most drastic changes a person faces requiring adaptation of the 
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day around their bowel and bladder routines.  Issues associated with the gastrointestinal and 

urinary system include incontinence, constipation, rectal tears, hemorrhoids, and infections 

(NINDS, 2013). 

Depression often accompanies the experience of SCI (Peter et al., 2015; Post & van 

Leeuwen, 2012).  People with SCI must go through stages of grief and learn to cope with the 

changes in functioning of their bodies as well as deal with the stigma associated with being 

disabled (Dickson, Ward, O’Brien, Allan, & O’Carroll, 2011).  Depression intensifies physical 

complications and reduces self-management, which is vital in improving physical functioning 

and independence (Krueger et al., 2013).  Functioning in social situations, such as making 

friends or attending social events, is altered for people with SCI and can further complicate life 

activities and reduce quality of life (Anson & Shepherd, 1996). 

Thus people with SCI face physical limitations, higher mortality and morbidity rates, 

more secondary illnesses, depression, potential drug addictions, reduced social roles and societal 

stigma.  Achieving functional independence is key for reducing the impact of these potential 

outcomes. Physical activity is beneficial for achieving functional independence (Bucholz et al., 

2009; Saunders et al., 2015; Tomasone, Wesch, Martin Ginis, & Noreau, 2013; Warms, Belza, 

Whitney, Mitchell, & Stiens, 2004) as well as enhancing functional capacity, social integration 

and psychological well-being (Devillard, Rimaud, Roche, & Calmels, 2007; Martin Ginis, Jetha, 

Mack, & Hetz, 2010; Nooijen et al., 2012; Williams, Smith, & Papathomas, 2014; Wolfe et al., 

2008).  Physical activity also aids in improving body composition, increasing strength, lowering 

physical pain, reducing depression, improving respiratory functioning and even achieving motor 

gains (Hicks et al., 2011; Hirst & Porter, 2015; Neto & Lopes, 2011; Sweet, Martin Ginis, & 

Tomasone, 2013; Tawashy, Eng, Lin, Tang, & Hung, 2009; West, Taylor, Campbell, & Romer, 
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2014).  Physical activity can aid in the completion of activities of daily living and enhance 

quality of life (Dost, Dulgeroglu, Yildirim, & Ozgirgin, 2014; Tomasone et al., 2013). 

While the benefits of being physically active exist, individuals with SCI encounter 

countless barriers and complications (Cowan, Nash, & Anderson, 2013; Keegan et al., 2014; 

Roberton, Bucks, Skinner, Allison, & Dunlop, 2011; Williams et al., 2014).  These barriers 

include inaccessible facilities, inadequate transportation, lack of assistance to engage in physical 

activity, costs of equipment needed to adapt certain activities, pain or fatigue from SCI and even 

social stigma (Rimmer, Riley, Wang, Rauworth, & Jurkowski, 2004).   

Utilization of Theory 

 Research on the topic of physical activity and people with SCI has primarily focused on 

health outcomes, with a small portion of research conducted on theories and contributing factors, 

interventions, and program dissemination (Nery, Driver, & Vanderbom, 2013).  Ten studies on 

physical activity interventions that focused on people with SCI were found in the literature 

(Arbour-Nicitopoulos et al., 2009; Brawley, Arbour-Nicitopoulos et al., 2013; Froehlich-Grobe 

et al., 2014; Latimer, Ginis, & Arbour 2006; Latimer-Cheung et al., 2013; Piatt, Compton, Wells, 

& Bennett, 2012; Thomas et al, 2011; Warms et al., 2004; Wise et al, 2009; Zemper et al., 2003).  

Each study used a health education theory or model as part of the intervention design, including 

the social cognitive theory, theory of planned behavior, transtheoretical model, or self-efficacy 

theory (Wilroy & Knowlden, 2015).   

When compared to other theories, the social cognitive theory (Bandura, 2004) has been 

utilized more often than other behavioral models and appears to hold the most promise for 

enhancing physical activity among people with SCI, specifically applying constructs of task self-

efficacy and self-regulation (Ginis et al., 2012; Ginis et al., 2013).  A strength of social cognitive 
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theory over other models of health behavior are the provisions of predictors and principles that 

lead to informing, enabling, guiding, and motivating individuals to modify their health behaviors 

(Bandura, 2004).  A model utilizing social cognitive theory predicted 39% of variance in 

physical activity among people with SCI, with self-regulation being the only direct predictor of 

physical activity (Ginis, Latimer, et al., 2011).  Self-regulation, defined as reaching long-term 

positive outcomes through managing day-to-day impediments, is crucial for coping with the 

many barriers to physical activity faced by people with SCI, such as transportation and 

accessible facilities.  For these reasons, the social cognitive theory was selected for the 

behavioral theory for this study.  

Stronger methodology is a need in this area (Hicks et al., 2011; Valent, Dallmeijer, 

Houdijk, Talsma, & van der Woude, 2007).  Only a few of existing studies have developed 

questionnaire items that operationalize theoretical concepts to explain or predict physical activity 

utilizing theory (Brawley et al., 2013; Froehlich-Grobe et al., 2014; Latimer-Cheung et al., 2013; 

Martin Ginis et al., 2013).  While some theory-based items exists, an instrument had not been 

developed and tested for validity and reliability that operationalized social cognitive theory 

constructs to predict physical activity among the SCI population.  A need exists for a valid and 

reliable instrument to assess social cognitions and predict physical activity among people with 

SCI.  A theory-based instrument could greatly enhance research in this area.  It could assess the 

effectiveness of physical activity programs and align health education and promotion strategies 

with a theoretical framework.  It could also aid in planning, implementing and evaluating theory-

based programs delivered via the internet. Chapter 2 includes a full review of the literature and 

chapter three proposes the research methods for the development and validation of such an 

instrument. 
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Purpose 

The purpose of this study was to develop and validate a social cognitive theory-based 

instrument to predict physical activity among people with SCI. Accomplishing this purpose 

involved two stages: (a) the identification and operationalization of scale items that conceptually 

reflect the social cognitive theory in relation to physical activity among people with SCI, and (b) 

the validation of the developed scale items.  

Specific Aims 

Specific aims of this study were to: 

1. Develop an initial draft of an instrument based on social cognitive theory constructs that 

predicts physical activity among people with SCI using items from the literature.  

2. Evaluate instrument face and content validity through an expert panel review and assess 

readability, comprehensibility, and time required to complete instrument with cognitive 

interviewing. 

3. Determine test-retest reliability and efficacy of instrument through the administration of the 

instrument to a sample of persons with SCI.  

4.  Use statistical analysis to assess correlations among variables and internal reliability; factor 

structure, and predictive validity of the instrument. 

Research Questions 

The research questions concern the relationships between each social cognitive theory 

construct and physical activity (questions 1, 2, 3, 4, and 5), the predictive validity and reliability 

of the instrument (question 6), and the factor structure of the instrument (question 7).  The 

following were the research questions for this study: 
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1. What is the relationship between self-regulation and physical activity among people with 

SCI? 

2. What is the relationship between self-regulatory efficacy and physical activity among people 

with SCI? 

3. What is the relationship between task self-efficacy and physical activity among people with 

SCI?  

4. What is the relationship between social support and physical activity among people with 

SCI? 

5. What is the relationship between outcome expectations and physical activity among people 

with SCI? 

6. Did the combined constructs of self-regulation, self-regulatory efficacy, task self-efficacy, 

social support, and outcome expectation predict physical activity among people with SCI?   

7. Will the factor structure of the instrument be similar to previous research indicating the 

presence of five factors underlying the items of the instrument for this sample of people with 

SCI?   

Independent Variables 

The independent variables that were assessed include demographic information such as age, 

biological sex, race, ethnicity, marital status, education, employment status, geographic location, 

socioeconomic status, disability, SCI level and severity, number of years post-injury, primary 

mode of mobility, and cause of injury.  Cognitive variables that were measured include task self-

efficacy, self-regulatory efficacy, self-regulation, social support, and outcome expectations.  The 

dependent variable was metabolic equivalent tasks (METS) for five categories of physical 

activity: home repair, lawn and garden work, housework, vigorous sport and recreation, 
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moderate sport and recreation, and occupation and transportation.  The physical activity scores 

were collected using the Physical Activity Scale for Individuals with Physical Disabilities 

(PASIPD) (Washburn, Zhu, Mcauley, Frogley, & Figoni, 2002). 

Significance of Study  

The overall goal of this study was to develop and validate a social cognitive theory-based 

instrument to predict physical activity among people with SCI.  The first objective was to draft 

and evaluate an instrument that utilizes social cognitive theory. An expert panel and a small 

sample of the population reviewed the drafted instrument. Finally, test-retest and efficacy tests 

assessed validity and reliability of the instrument.  

The proposed research uses a rigorous methodology, advanced statistical analyses, and a 

theoretical framework to study an under-researched population.  The outcome of this study was 

to produce a valid and reliable instrument that integrates theoretical constructs, which can now 

guide the development of a web-based program aimed to increase physical activity among 

people with SCI.  This instrument has the potential to impact research conducted with a variety 

of health behaviors among the SCI population.  The ultimate goal of this research project was to 

improve health and enhance quality of life among people with SCI.  This could possibly lead to 

improved health status, decrease in healthcare costs and increased productivity among the SCI 

population. 

Assumptions 

Assumptions for the proposed study were as follows: 

1. Social cognitions towards physical activity occur on a continuum and certain behaviors and 

personal characteristics distinguish highly physically active people from less physically 

active people. 
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2. After explanation, individuals participating in the study understand the purpose and 

procedures necessary to complete the instrument.  

3. Participants in the study will respond truthfully and thoughtfully. 

Delimitations 

 Delimitations for the study were as follows: 

1. The study population is limited to adult men and women 18 to 65 years of age. 

2. Each participant has experienced a spinal cord injury. 

3. Participant exclusion criteria: 1) under 18 years of age, 2) non-English speaking, 3) cognitive 

impairment, 4) neurological impairment not secondary to SCI, and 5) less than one year post-

injury. 

Limitations 

 Limitations of this study were as follows: 

1. Errors from self-report due to participants’ recall error and social desirability bias. 

2. Potential misinterpretation of instrument items by the participants. 

3. Convenience sampling of people that view the recruited spinal cord injury online 

communities. Not all people who have experienced SCI will have the opportunity to 

participate in the study. 

4. Cross-sectional study design will limit information to only one point in time for each of the 

participants. 

5. Inherent limitations of the social cognitive theory. 

Summary 

 The remaining body of this dissertation is divided into four chapters.  Chapter 2 includes 

a basis of knowledge on the topic of SCI and presents pertinent research in the area of physical 
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activity with the specific population.  Described in chapter 3 is the research design and methods 

of data collection for the proposed study and discussion of statistical analyses as they relate to 

each of the seven research questions. Chapter 4 includes a presentation of results of the 

investigation. Chapter 5 includes a summary and discuss implications and applications of the 

results. 

Definition of Terms 

 The following are operationalized definitions for this study: 

Activities of Daily Living (ADL): include basic functions for daily living, such as feeding 

ourselves, dressing and personal hygiene.  ADLs are not necessarily fundamental functioning, 

such as walking, but any activity that allows an individual to live independently.  For people with 

SCI, independence is a goal of any physical activity program. 

Barrier self-efficacy: one’s confidence in their ability to overcome barriers. Barriers to 

physical activity for people with SCI include, but not limited to, lack of accessible equipment, 

transportation, lack of knowledge for engaging in physical activity, fatigue, and time constraints 

(Martin Ginis, Latimer et al., 2011).  

Cervical: part of the spine in the neck region. Damage to this region of the spine can 

cause paralysis to the neck, shoulders, arms, hands and diaphragm (McDonald & Sadowsky, 

2002).  

Complete injury: no feeling or voluntary movement below the injury site; the spinal cord 

is either severed or completely damaged (NINDS, 2013).  This type of injury is the most severe 

in regarding trauma to the spine and usually no function returns. 

Facebook: an online medium for individuals to connect through sharing information such 

as news, photos, and videos.  
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Facebook Like: the quickest way for people to share content with their friends on 

Facebook. 

Facebook Share: a means of sharing content on Facebook that allows people to add a 

personal message and customize who they share with. 

Goal-setting self-efficacy: one’s confidence in their ability to set goals. These goals need 

to be specific, measurable, contain action verb, realistic and consist of a set time to achieve goal 

(Martin Ginis, Latimer et al., 2011). 

Health Behavior Theory: “a set of interrelated concepts, definitions, and propositions that 

present a systematic view of events of situations by specifying relations among variables in order 

to explain and predict events or situations” (Glanz, Rimer, & Lewis, 2002, p. 25).  From a health 

education and promotion perspective, “the term theory is used to represent an interrelated set of 

propositions that serve to explain health behavior or provide a systematic method of guiding 

health promotion practice” (DiClemente, Crosby, & Kegler, 2002, p. 8).  

Impression management (also called self-presentation): the “processes people use to 

monitor and control how they are perceived by others” (Leary & Kowalski, 1990, pg. 34).  Being 

classified as an exerciser for a person with spinal cord injury correlates with more favorable self-

presentation perceptions among personality and physical dimensions from others (Arbour et al., 

2007). 

Incomplete injury: some motor or sensory functioning below the level of the injury 

because of partial damage to the spinal cord (NINDS, 2013).  Though incomplete injury may 

mean only partial paralysis below injury site, often-increased neurological and muscular pain 

accompanies it.  Return of some function can occur with incomplete injuries. 
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Lumbar: part of the spine in the mid-back between the thoracic and sacral region. 

Damage to this region of the spine can cause paralysis of the lower area of the back, abdomen, 

parts of the genitals, and parts of the legs (Standring, 2008). 

Maintenance self-efficacy: one’s confidence in ability to maintain a certain behavior, 

which in the case of this study is physical activity among people with SCI. This construct 

involves the ability to maintain the behavior as well as recover from a relapse of performing the 

behavior (Martin Ginis, Latimer et al., 2011). 

Metabolic Equivalent Task (MET): metabolic rate is the amount of oxygen consumed by 

the body at rest.  METs express the energy cost of physical activities as a multiple of the resting 

metabolic rate.  The Physical Activity Scale for Individuals with Physical Disabilities contains 

the multiples for each task in the scale to calculate a participant’s score (Washburn et al., 2002). 

Muscle atrophy: occurs when muscles waste due to lack of physical activity.  For spinal 

cord injury, muscle atrophy occurs quite rapidly in parts of the body that lack motor functioning. 

This places people with spinal cord injury at an increased risk for metabolic diseases, reduces 

metabolic rate, and dramatically causes bone loss (Giangregorio & McCartney, 2006). 

Musculoskeletal pain: pain that affects the muscles, bones, ligaments, tendons, and 

nerves.  For example, in people with spinal cord injury overuse of the shoulders from pushing 

wheelchair and transferring can cause musculoskeletal pain. 

Neurogenic pain: pain or an intense burning or stinging caused by hypersensitivity in 

certain body parts and can be spontaneous or triggered.  It can occur in parts of the body that 

have lost sensation, also known as phantom pain (NINDS, 2013). 

Non-traumatic spinal cord injury: damage to the spinal cord caused by congenital and 

developmental diseases such as spina bifida and cerebral palsy; degenerative central nervous 
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system disorders, such as ataxia; genetic and metabolic diseases, infections, inflammatory 

diseases, such as arthritis, multiple sclerosis and transverse myelitis, toxins, and tumors.  These 

forms of spinal cord injury are not a result of trauma to the spine and not recorded along with 

prevalence and incidence of SCI, with the exception of spina bifida. 

Outcome Expectation: an individual’s belief about how positive or negative the result for 

participating in a behavior (Bandura, 1986).  

Paralysis: the inability to control movement in parts of the body.  With SCI, this includes 

loss of voluntary movement in limbs and certain organ system functions, such as bowel and 

bladder and loss of sensation.  Not all paralysis results from spinal cord injuries; some originates 

from a stroke, traumatic brain injury, neurofibromatosis, or post-polio syndrome (McDonald & 

Sadowsky, 2002). 

Paraplegia: Damage in the thoracic or lumbar region and is complete or partial paralysis 

in the legs and part or the entire trunk (Sheerin, 2004). 

Physical activity: any bodily movement produced by skeletal muscles that requires 

energy expenditure (WHO, 2014).  For people with spinal cord injury that are non-ambulatory, 

this may include wheeling, hand biking, wheelchair sports, and adapted weight training. 

Physical functioning: both basic actions and complex activities including those essential 

for maintaining independence as well as those not needed for independence but possibly have an 

impact on quality of life.  For persons with spinal cord injury, basic actions may include eating, 

dressing, bathing and many others.  

Post: a means of uploading information to an online source in order for people to view 

the content. 
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Pressure sores: areas of damaged skin caused by remaining in one place for too long and 

occur most often in places where bones are close to skin, such as ankles, back, elbows and hips.  

Muscle atrophy and sensation loss in people with spinal cord injury exacerbate risk for pressure 

ulcers, which, if not treated immediately, can increase in size and lead to infection (Shapiro et 

al., 2014). 

Quadriplegia (also called tetraplegia): damage to the cervical region and is complete or 

partial paralysis in the trunk and all four limbs (Standring, 2008). 

Quality of Life (QOL): life satisfaction or overall feeling of well being for an individual.  

QOL can be objective, based on a person’s accomplishments, or subjective, the value a person 

places on their accomplishments, and may include physical, mental, and emotional categories 

(Dijkers, 1997).  For people with SCI, QOL is lower and negatively affected by injury, but 

physical activity can improve QOL (Tomasone et al., 2013). 

Sacral: part of the spine in the hip area.  Damage to this region of the spine can cause 

paralysis of the thighs, lower legs, feet and genitals (Standring, 2008). 

Scheduling self-efficacy: one’s confidence in their ability to set a schedule for a given 

behavior. For this study, this includes people with SCI scheduling physical activity (Martin 

Ginis, Latimer et al., 2011). 

Self-efficacy: belief in one’s ability to perform a task that not only determines behavior, 

but also influences the other determinants of behavior (Bandura, 1986). 

Self-presentation (also called impression management): the “processes people use to 

monitor and control how they are perceived by others” (Leary & Kowalski, 1990, p. 34).  Being 

classified as an exerciser for a person with spinal cord injury correlates with more favorable self-
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presentation perceptions among personality and physical dimensions from others (Arbour, 

Latimer, Martin Ginis, & Jung, 2007). 

Self-regulation: a person’s ability to reach a long-term positive outcome through 

managing day-to-day impediments, or challenges (Bandura, 2004).  This encompasses 

monitoring planning, scheduling, goal setting, journaling and other tasks. 

Self-regulatory efficacy: one’s confidence in their ability to regulate, or monitor, a 

specific behavior, such as goal setting and planning (Martin Ginis, Latimer et al., 2011). 

Septicemia (also known as sepsis): bacteria in the blood that occurs with severe 

infections, which leads to a release of chemicals in the body that damage organ systems.  

Septicemia is a life-threatening infection with rapid progression, and people with spinal cord 

injury are at a higher risk because of pressure sores (Shapiro et al., 2014). 

Social cognitive theory: based on reciprocal determinism--the interplay between personal, 

behavioral, and environmental influences, this posits that humans can influence their 

environments to help change behavior (Bandura, 2004). 

Social support: an individual’s perceived level of support received from friends and 

family for engaging in a behavior. 

Stigma: negative beliefs held by society or a group of people; a mark of shame. For 

example, people often view individuals with SCI as needy and helpless (Arbour et al., 2007). 

Survey engagement: the emotional commitment to a survey, which entails careful 

consideration of each question and answer. 

Task self-efficacy: one’s confidence in ability to complete a specified task. For this study, 

the task is leisure time physical activity completed by people with SCI (Martin Ginis, Latimer et 

al., 2011). 
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Tetraplegia (also called quadriplegia): damage to the cervical region; complete or partial 

paralysis in trunk and all four limbs (Standring, 2008).  Though this is the often seen as the most 

severe case of spinal cord injury, not all individuals with tetraplegia are confined to a wheelchair, 

but perhaps have only partial paralysis in all four limbs. 

Theory of planned behavior: Ajzen and Fishbein (1980) developed the theory of reasoned 

action, which proposes that the basis of behavior derives from the concept intention.  Later, 

Ajzen (1991) developed by the Theory of Planned behavior by adding the construct perceived 

behavioral control.  Other constructs include attitudes and subjective norms. 

Thoracic: part of the spine of the upper mid-back region.  Damage to this region of the 

spine can cause paralysis of the chest muscles, abdomen, several organ systems and parts of the 

back.  Organ systems affected may include digestive, urinary, circulatory and reproductive 

systems (Standring, 2008). 

Transtheoretical model: developed by Prochaska, DiClemente, and Norcross (1992); it 

proposes that the process of behavior change occurs the stages of pre-contemplation, 

contemplation, preparation, action, and maintenance.  Some of the processes of change include 

consciousness raising, dramatic relief, environmental reevaluation, and social liberation. Self-

efficacy is also included in this model. 

Traumatic spinal cord injury: trauma to the spine, such as compression, crushing, 

fracturing, or dislocation, resulting in damage to the spinal cord.  Severity of the injury may be 

incomplete or complete and located at any vertebrae along the spinal column. 

Vertebrae: thirty-three bones that frame the spinal column which protects the spinal cord 

and are the location of many muscle attachments; also called the spine, vertebral column, or 

backbone (Standring, 2008).  
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Wheelchair skills: skills required to achieve maximum independence when using a 

wheelchair.  These include but are not limited to pushing wheelchair, maneuvering obstacles, 

popping and holding a wheelie, transferring, and jumping a curb. 
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CHAPTER TWO 

REVIEW OF LITERATURE  

 Chapter one served as an introduction to this investigation, presenting information 

concerning the problem, purpose, research questions, and the theoretical framework. Chapter 2 

will provide a foundation of information regarding research on physical activity among persons 

with SCI.  Spinal cord injury will be defined in detail followed by its many and varied 

deleterious complications that usually lead to poor quality of life.  Physical activity will be 

defined specific to people living with SCI, as well as its benefits and barriers unique to this 

population.  A thorough discussion of physical activity research for the SCI population includes 

the areas of outcomes, theory, instruments, and interventions. A rationale for the need of a valid 

and reliable instrument that operationalizes constructs of the social cognitive theory for physical 

activity among people with SCI will be provided. 

Search Methodology 

EBSCO was used to search among the following databases: Education Full Text, 

SPORTDiscus with Full Text, The Nation Archive, CINAHL Plus with Full Text, Cochrane 

Methodology Register, Health Source: Nursing/Academic Edition, Cochrane Central Register of 

Controlled Trials, Primary Search, PsycARTICLES, Cochrane Database of Systematic Reviews, 

MLA International Bibliography, Health Source - Consumer Edition, MEDLINE, SocINDEX 

with Full Text, Alt HealthWatch, ERIC, Academic Search Premier, Middle Search Plus, 

PsycINFO, and E-Journals. Search terms used were “spinal cord injury” and “physical activity” 

OR “exercise.”  Studies obtained by search strategy were collected if focused on the SCI 
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population at any part of the research phase including epidemiology, incidence and prevalence, 

physical activity outcomes, development of physical activity measurements, theory-based 

research with physical activity, physical activity interventions, and dissemination of physical 

activity programs.  A descendant search of each article collected was completed and all pertinent 

studies were gathered.  

Background 

The Spinal Cord  

The spinal cord is a bundle of nerves that is part of the central nervous system and 

responsible for relaying information from the brain to the body via the peripheral nerves.  The 

information transferred includes sensory and motor functioning.  The spinal column is 

segmented into small, thick bones called vertebra.  Thick vertebrae make up the spinal column 

and serve to surround and protect the spinal cord.  Four regions along the spinal column include 

the cervical, thoracic, lumbar, and the sacral vertebrae.  Each region varies in number of 

vertebrae, and at each vertebra nerves branch out from the spinal cord to appropriate areas of the 

body to relay information from the brain.  Similar to the vertebra, the spinal cord segments into 

levels defined by spinal roots that enter and exit the spinal column (Standring, 2008).  Figure 1 

illustrates the anatomy of the spine. 
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Figure 1. Anatomy of the Spine 

Figure from, Osteoporosis of the spine. (2015). Central Illinois Orthopedic Surgery. 

http://www.ciosortho.com/osteoporosis-of-the-spine/ 

 

 

Eight cervical, 12 thoracic, five lumbar, and five fused sacral vertebrae comprise the 

spine (see Figure 1) (Osteoporosis of the spine, 2015).  Between the vertebrae are the spinal 

roots, the location where the spinal nerves exit the spinal column.  Distinct bodily functions are 

associated at each level of the spinal cord. Thirty-three bones comprise the spinal column and at 

each point the spinal cord branches out by way of the spinal roots to communicate specific motor 

and sensory information (Standring, 2008).  

  

http://www.ciosortho.com/osteoporosis-of-the-spine/
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Spinal Cord Injury 

A traumatic spinal cord injury is massive trauma to the spinal column, such as a fracture, 

dislocation, crushing, and/or compressing of the vertebra, that results in damage to the spinal 

cord.  This damage can occur at any location along the spinal cord resulting in subsequent loss of 

functioning at and below the area the damage occurs.  The higher the damage on the location of 

the spinal column, the more extensive the paralysis.  Spinal cord injury can cause loss of motor 

and sensory functioning, problems with bowel and bladder functioning, muscle spasms, nerve 

pain, sexual dysfunction and secondary medical conditions, such as pressure ulcers, respiratory 

infections, osteoporosis and scoliosis (NINDS, 2013). 

Trauma to the spinal column can cause swelling which can damage the spinal cord 

leading to paralysis.  Some function may return once the swelling subsides after immediate 

injury.  Massive trauma can lead to severing of the spinal cord, which causes complete paralysis 

resulting in minimal chance of regained functioning (NINDS, 2013). 

SCI is classified according to location of the injury as well as severity of the injury.  

Location classification include tetraplegia, (also known as quadriplegia), or paraplegia.  

Tetraplegia results from damage to the cervical region and functioning loss in all four limbs and 

trunk.  Paraplegia is caused by damage in the thoracic or lumbar region and results in paralysis in 

the legs and part or the entire trunk (Sheerin, 2004). Tetraplegia is often accompanied by more 

complications and greater functioning loss.  A more specific identification of location is noting 

the highest vertebrae at which the spinal cord is damaged (ex. Thoracic 1, Thoracic 2, Thoracic 

3…etc). 

The second classification of SCI relates to severity of the injury, that is whether it is 

complete or incomplete.  A complete SCI results in no sensation or voluntary movement below 
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the injury site; the spinal cord is either severed or irreparably damaged.  An incomplete SCI 

results in some motor or sensory functioning below the level of the injury.  In cases of 

incomplete injuries, the spinal cord may be partially damaged producing a variety of outcomes 

(Maynard et al., 1997).   

To diagnose the extent and severity of SCI in great detail, a system is utilized that grades 

the body’s functioning, the International Standards of Neurologic Classification of Spinal Cord 

Injury (see Appendix A, American Spinal Injury Association [ASIA], 2013). This system 

establishes where the injury level originates and to what extent functioning was lost by grading 

motor functioning and assessing sensation loss. The American Spinal Injury Association 

Impairment Scale is part of the International Standards of Neurologic Classification of Spinal 

Cord Injury and used to assess the severity of the spinal cord injury (see Table 2, ASIA, 2013).  
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Table 2.1 

American Spinal Injury Association Impairment Scale 

Classification 

 

Description 

A Complete: complete lack of motor and sensory function below the level of 

injury. 

 

B Incomplete Sensory: sensory, but not motor, function is preserved below the 

level of injury and some sensation in the sacral segments. 

 

C Incomplete Motor: some muscle movement is spared below the level of 

injury, but 50 percent of muscles below the level of injury cannot move against 

gravity. 

 

D Incomplete Motor: more than 50 percent of the muscles that are spared below 

the level of injury are strong enough to move against gravity. 

 

E 

 

Normal: all neurologic function has returned. 

 

Table from, American Spinal Injury Association (ASIA). (2013). International Standards of 

Neurologic Classification of Spinal Cord Injury. www.asia-spinalinjury.org. Accessed May 25, 

2015. 

 

A person’s spinal cord injury will be assessed based on location (ex. Paraplegia; 

vertebrae T5), and whether it is complete or incomplete, and if incomplete which grade (i.e. B, 

C, D). For example, a person may have a T5 complete SCI. This would entail zero motor 

functioning or sensation below the T5 level, which is approximately at the nipple line. This 

person would not be able to walk, would have limited balance due to the loss of core muscles, 

would experience changes in normal bowel, bladder, and sexual functioning, and have reduced 

cough response due to paralyzed intercostal muscles, and experience decreased circulation in 

legs (Standring, 2008).  

http://www.asia-spinalinjury.org/
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Another example is a person with a C3 complete SCI, which would be classified as 

tetraplegia. This would entail zero sensation or motor functioning below the C3 vertebrae, which 

is located in the neck. In addition to the loss and complications of the previous example, this 

person will have a weak cough, poor respiratory functioning because of paralyzed diaphragm and 

possibly only be able to breathe with the use of a ventilator, and not be able to use his or her 

arms (Standring, 2008). 

Finally, an example of a person with a C7 incomplete, grade C SCI would have partial 

paralysis below the injury including both arms and both legs, most of sensation in trunk and 

limbs, and less than half of the muscle below the injury able to move without assistance. This 

person would also be classified as having tetraplegia (Sheerin, 2004). 

Another factor that determines a person’s outcome from injury is the time from injury to 

care. If care and treatment are delayed the chances of recovery are reduced.  Once the spinal 

column has been traumatized, it is crucial for it to be stabilized and to reduce inflammation to 

prevent further damage. Placing patients into a hypothermic state to cool the spine, swelling and 

inflammation may be reduced.  Stabilizing the spine must be done in cases where the spinal 

column is broken or dislocated, and fusing the spine with metal rods accomplishes this 

(McDonald & Sadowsky, 2002). 

Some people suffer from non-traumatic spinal cord injuries that may be caused by 

congenital and developmental diseases, degenerative central nervous system disorders, genetic 

and metabolic diseases, infections, arthritis, multiple sclerosis, transverse myelitis, toxins, and 

tumors. Other causes of paralysis may result from stroke, traumatic brain injury, 

neurofibromatosis, and post-polio syndrome (McDonald & Sadowsky, 2002).  
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Incidence and Prevalence of Spinal Cord Injury 

The number of people currently living with SCI in the United States is approximately 

276,000.  The annual incidence rate for spinal cord injuries in the United States is estimated at 

12,500 new cases per year, not including those who die at the scene of the accident.  This 

number has decreased because of the reduced rate of spina bifida cases, due to the awareness of 

increasing folate intake for childbearing aged women, and new treatment methods for reducing 

swelling for spinal injuries (NSCISC, 2014). 

The addition of other non-traumatic spinal cord injuries, such as arthritis, is estimated to 

quadruple that number, but because of unknown heterogeneous causes and lack of state and 

federal registries, prevalence is unknown (McDonald & Sadowsky, 2002). 

 Approximately 79% of those who incur a spinal cord injury are male and the average age 

of the individual is 42 years old, which is up from 24 years of age in the 1970s. Over half of 

people with SCI are high school graduates (51.5%) at the time injury occurred and only about a 

third (36.7%) have obtained a college degree or higher (NSCISC, 2014).   

People over the age of 65 are at an increased risk for a spinal cord injury because of 

degenerative disk, joint, and bone diseases, which if accompanied with a fall can cause an injury.  

An increase in falls as a cause of spinal cord injury correlates with the increase in age of the 

population, and possibly linked to an increase prevalence of osteoporosis in the elderly 

(Giangregorio & McCartney, 2006).  The majority of those with SCI are non-Hispanic white 

(63%) with 24% white and 10% of Hispanic origin (NSCISC, 2014).   

The leading causes of traumatic spinal cord injuries are motor vehicle crashes (38%), 

including those caused by cars, trucks, buses, motorcycles, boats, aircraft, snowmobiles, 

bicycles, all-terrain vehicles, trains, and tractors; falls (30%); intentional or unintentional acts of 
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violence (14%) including gunshot wounds, stabbings, explosions and person-to-person fights; 

and participation in sports (9%). Other miscellaneous (9%) causes include being hit by falling or 

flying objects, being injured as pedestrians, experiencing adverse effects of medical, surgical or 

diagnostic procedures and treatments for non-spinal cord conditions, being involved in 

machinery accidents, and other miscellaneous causes.  Among people who suffer from SCI, 

seven percent obtained injury while serving in the military.  Incomplete tetraplegia (45%) is 

experienced most often; followed by incomplete paraplegia (21%), complete paraplegia (20%) 

and complete tetraplegia (14%) (DeVivo, 2012). 

Life expectancy for a person with SCI varies dependent upon the severity of injury.  

Individuals with high tetraplegia have higher mortality rates at 3.27 times more likely to die 

within the first year and 2.3 times greater odds for mortality after surviving the first year.  Men 

are 22% more likely to die within the first two years after a spinal cord injury when compared to 

women.  People that incurred a spinal cord injury by violence are 42% more likely to die within 

two years from injury than those not injured by violence.  After removing an etiology of violence 

and death within three years of injury, the life expectancy for complete injury at the C1-3 level is 

25.4 years while a complete injury at T1-S5 is 37.6.  The higher the injury is along the spinal 

column the lower the average life expectancy (Middleton et al., 2012).   

The first two to three years after injury is the greatest risk of death (Strauss et al., 2006).  

People at age 20 who survive the first 24 hours after the injury, their life expectancies are 35.3 

for a high tetraplegia (C1-C4), 39.6 for a low tetraplegia (C5-C8), and 44.6 for paraplegia.  

Those who live at least one year after injury have higher life expectancies of 36.6, 40.3, and 45.1 

respectively.  Life expectancy decreases for persons incurring a spinal cord injury later in life 
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and for those that are ventilator dependent, meaning they are unable to breathe on their own 

(NSCISC, 2014).  

Short-term survival after fracture has improved over the last 50 years.  Mortality during 

the first 2 years post spinal cord injury has decreased by 39%. However, survival rates have not 

increased for those surviving the past the first 2 years (DeVivo, Krause & Lammertse, 1999; 

Shavelle, DeVivo, Brooks, Strauss, & Paculdo, 2015; Strauss et al., 2006 ).  Though mortality 

rates for survival for people with SCI post 2 years of injury is the same as it was 30 years ago, 

the mortality rate of the general population has steadily decreased (Shavelle et al., 2015). 

A study on lifetime prevalence of chronic health conditions among people with SCI 

found that 49.5 % had at least one chronic health condition and 23.2% suffered two or more 

chronic health conditions.  Most injured people experienced high cholesterol (29.3%), 

hypertension (28.7%), and diabetes (11.8%).  These chronic health conditions were significantly 

related to mobility status when controlling for demographics (Saunders et al., 2015). 

Costs of Spinal Cord Injury 

The average lifetime cost of treating an individual with SCI is between $500,000 and $2 

million depending on the level and severity of the injury.  In total, the direct costs to the U.S. for 

caring for all individuals with SCI are $7 billion per year (NSCISC, 2014). The average expenses 

for the first of year to care for people with for paraplegia, low tetraplegia and high tetraplegia is 

$510,883, $757,459 and $1,048,259 respectively, while average yearly expenses for care during 

each subsequent year are $67,777, $111,669 and $182,033 respectively (NSCISC, 2014). 

Costs associated with SCI care are medical bills, including surgeries, hospital stays, 

pharmacological expenses and other medical care; and rehabilitation bills, such as physical and 

occupational therapy. Recovering from these injuries requires one to six months in rehabilitation 
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to gain back as much independence as possible.  Approximately 30% of injured patients end up 

being re-hospitalized one or more times during a 12-month period for 23 days on average. 

Causes of hospitalization include genitourinary system, skin, respiratory, digestive, circulatory, 

and musculoskeletal diseases. Other costs include equipment, such as wheelchairs, medical 

supplies, adapted vehicles, costs to modify homes, and adaptive exercise or recreation equipment 

(NSCISC, 2014). 

Complications of Spinal Cord Injury 

Complications vary based on the level and type of injury.  Sometimes complications vary 

among individuals with the same injury type and level.  Variations between incomplete 

categories, previous conditioning level, and resiliency of the person can reduce or increase the 

number and severity of complications (NINDS, 2013).  

Loss of physical functioning and muscle deterioration is one of the most noticeable 

complications caused by SCI.  Paralysis below the spinal cord injury location results in loss of 

limb functioning that requires adaptations in mobility.  The paralyzed muscles quickly atrophy, 

which not only reduces the ability to mobilize the body but also results in loss of lean muscle 

tissue resulting in lower calories needed for metabolism.   People with SCI are at an increased 

risk of fractures due to osteoporosis, caused by disuse atrophy and modification in hormonal and 

inflammatory response systems.  Few studies have examined SCI and bone health, and even 

fewer interventions have addressed it.   Many people with SCI lose the ability to walk, further 

increasing the risk of sedentary behaviors (Galea, 2012; Giangregorio & McCartney, 2006).  

Sedentary lifestyles and loss of physical function increases risk of chronic diseases, such 

as heart disease and type 2 diabetes (Saunders et al., 2015).  Loss of muscle tone is another 

detrimental complication.  Though the body below the injury site is paralyzed, muscle spasms 
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can still occur.  Spasticity can be helpful in keeping a certain level of muscle tone, but if the 

paralyzed muscles are too spastic, a person can have trouble performing activities of daily living.  

Muscle flaccidity leads to greater muscle atrophy (NINDS, 2013).  

Sensation loss is yet another deleterious aspect of paralysis.  Losing sensation can reduce 

quality of life and lead to further complications such as pressure sores or injuries to the body. 

Circulation problems intensify this problem raising risk for blood clots as well as slowed healing 

of injuries. Due to sensation loss and reduced circulation, people with these injuries must 

diligently inspect the entire body for any breaks in the skin, bumps, or bruises (NINDS, 2013). 

Pressure ulcers, or sores, result from loss of sensation. When people who have sensation 

are uncomfortable, they automatically move or adjust the uncomfortable area. The person 

without sensation has to make mental notes to move or have someone move them.  Muscle 

atrophy contributes to pressure ulcers because less cushioning is present between the bones and 

the surface the body is sitting or lying on.  Pressure ulcers vary in severity and are divided into 

stages, with the earliest stage being reddening of the area and the later stages being a break in the 

skin and tunneling through the skin, muscle, and even bone.  Open pressures sores are possible 

sites for infection, which could lead to sepsis (Shapiro et al., 2013).   

Pain is associated with SCI, both at onset of the injury as well as throughout the lifetime 

of the paralysis.  Pain from the injury can be severe and many people with SCI use strong 

medications and have potential of becoming addicted.  Individuals with incomplete injuries can 

be at greatest risk for pain.  These individuals may still have feeling in parts of their body where 

they are also having painful muscle spasms.  Another source of pain is neurogenic, or nerve pain.  

This may occur at the injury level for those with complete injuries, and may happen below the 

injury level for those with incomplete injuries.  A form of neurogenic pain can occur below the 
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injury for those with a complete spinal cord injury, called phantom pain. Musculoskeletal pain 

from the added burden of using the upper body to push the wheelchair and transfer the body is 

yet another complication (Nooijen et al., 2015; Norrbrink et al., 2012).  

Respiratory conditions can be caused by the paralysis of the abdominal and intercostal 

muscles.  These muscles aid breathing and coughing, and without their full use, respiratory 

infections can occur which can be life threatening (NINDS, 2013).   

Sexual functioning also changes in a person with SCI depending on the level of injury.  

For men, erectile and ejaculation dysfunction may occur, while vaginal dryness may occur for 

women.  Changes in bowel and bladder functioning are the most drastic changes that require 

scheduling each day to adapt to bowel and bladder routines. Issues associated with the 

gastrointestinal and urinary system include incontinence, constipation, rectal tears, hemorrhoids, 

and infections (NINDS, 2013). 

Psychological issues often accompany SCI, such as depression (Peter et al., 2015; Post & 

van Leeuwen, 2012).  People with SCI must go through stages of grief and learn to cope with the 

changes in functioning of their bodies as well as deal with the stigma associated with being 

disabled (Dickson et al., 2011).  Depression intensifies physical complications as well as reduces 

potential mediating factors such as self-management.  Self-management is vital in improving 

physical functioning and independence in people with SCI (Craig, Tran, & Middleton, 2009; 

Krueger et al., 2013).  Time of coping with the injury involves compromised physical ability, 

which is often accompanied with a decline in both psychological and social functioning.  

Functioning in social situations, such as making friends or attending a social event, is altered for 

people with SCI and can further complicate life activities and reduce quality of life (Anson & 

Shepherd, 1996). 
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Quality Of Life 

Quality of life (QOL) can be measured objectively, whether or not a person’s 

achievements are meeting expectations (i.e. “what I achieve”), or subjectively, a person’s 

cognitive reaction to the level at which achievements met expectations (i.e. “what I think or feel 

about my achievements in line with my expectations”).  Several dimensions of QOL include 

physical, psychological, and social as well as overall, or global, QOL, and these dimensions of 

QOL overlap and can influence each other.  QOL is lower among people with SCI (Dijkers 

1997; Tomasone et al., 2013).  The physical and emotional toll of the injury requires intense and 

consistent coping energy and diligence, taking energy away from ability to meet dimensions of 

quality of life.  Increasing QOL among individuals with SCI is the overall goal of health 

programs for this population.   

Physical activity improves social relationships, functional independence, psychological 

factors, and physical aspects, which are all areas that affect QOL (Kawanishi & Greguol, 2013).  

However, few opportunities exist for people with SCI, such as in organized sports that provide 

avenues to participate in physical activity (Sahlin & Lexell, 2015).  Functional performance is 

reduced in people with these injuries making it more difficult to perform activities of daily 

living, which reduces physical QOL.  Lower physical functioning can compromise independence 

and quality of life.  The physical devastation and cyclical deconditioning that occurs among 

people with SCI make life more difficult (see Figure 2.1).  Being physically active can improve 

physical conditioning and aid the person to adapt to their challenging situation. 
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Figure 2.1. Cycle of Deconditioning 

Figure from, Northwest Regional Spinal Cord Injury System (2015). University of Washington, 

Rehabilitation Medicine. http://sci.washington.edu/info/newsletters/ articles/04fall_fitness.asp 

 

Psychological QOL is emotional well-being, including anxiety and depression, and 

cognitive functioning, such as mental capacity.  People with SCI have higher rates of depressive 

symptoms than the general population, and depression adds to physical complications (Krueger 

et a., 2013; Peter et al., 2015). Social QOL pertains to one’s social roles and functioning, such as 

marital and occupational status. Over half of people with SCI are single when first injured 

(51.8%) and 29.6% of people remain single up to 30 years after injury. Approximately a third of 

people with these injuries are married (32.6%) at injury and only 31.9% are married at the first 

year post injury, with only a total of 39.7% being married 30 years later. One year after injury, 

http://sci.washington.edu/info/newsletters/%20articles/04fall_fitness.asp
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only 12% of persons are working, and by 20 years after the injury 34.9% are working (NSCID, 

2013).  

Global QOL is the sum of all of the domains, (physical, psychological, and social).  It is 

one’s overall life satisfaction or well-being.  Some people with SCI must live in a care home 

when they lack independence.  Researchers discovered that living in a care home because of SCI 

severely damages QOL, physical health, and psychological well-being (Smith & Caddick, 2015).  

QOL life for persons with SCI improves by the increase in functional independence and 

reduction of depressive symptoms, and these are intermediary variables for leisure-time physical 

activity (Sweet et al., 2013). 

Much research is underway regarding ways to repair the spinal cord and to returning 

sensory and motor functioning to the individual.  Advancements in stem cell research and 

creating new pathways for the spinal cord via technology are impressive. However, no cure 

exists for SCI, which leaves many people suffering and paralyzed (McDonald & Sadowsky, 

2002).  Therefore, efforts are needed to provide people with SCI resources to regain activities of 

daily living, reduce chronic disease risk and improve quality of life. 

Spinal Cord Injury Knowledge, Attitudes And Beliefs 

People with SCI mainly receive information about SCI and all that is associated with it 

while in rehabilitation.  Information such as how the spinal cord was damaged and its 

implications, complications of SCI, how to manage care of the body, and risks associated with 

the injury are provided (Galae, 2012).  The majority of people with SCI report not receiving 

information on physical activity and more specifically information on what types of physical 

activity they can do and how often they should do it, while in rehabilitation (Cowan et al., 2013). 
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A referral program for physical activity counseling post-discharge from rehabilitation is needed 

(Pelletier, Latimer-Cheung, Warburton, & Hicks, 2014).  

Immediately following a spinal cord injury, people often perceive physical activity as 

beneficial but they have low self-efficacy in their ability to participate (Pelletier, Jones, Latimer-

Cheung, Warburton, & Hicks, 2013). At a university, an evaluation of 100 undergraduate courses 

that reviewed physical disability found a lack of adequate coverage of physical activity and 

exercise after SCI, concluding that future healthcare professionals are lacking exposure in this 

area (Richard-Greenblatt, Martin, Ginis, Leber, & Ditor, 2012) 

Attitudes, or stigma, of people with physical disabilities are often categorized in an “out” 

group (Goodwin, Thurmeier, & Gustafson, 2004).  Attitudes about people with physical 

disabilities are negative, simplistic and discriminative.  Women already face challenges because 

of westernized gender roles, such as the negative stigma that they are weaker or less capable than 

men are and the comparison to certain standards of beauty. Combining the negative stigma of 

SCI places injured women with a double impediment. In a study that compared bias toward 

women and men with SCI, women were rated as less friendly, less self-reliant, more self-pitying, 

more ugly, and weaker than males.  However, in the same study, participants rated both men and 

women with SCI who exercise more favorably on personality and physical dimensions than non-

exercisers (Arbour et al., 2007).  Self-presentational benefit can motivate people with SCI to 

engage in physical activity, but consideration of several other social cognitions factor into 

predicting this behavior for the SCI population. 

 Physical Activity Research among People with Spinal Cord Injury 

The Behavioral Epidemiology Framework organizes current research in sequential 

categories about a health-related behavior and involves five phases: (1) health outcomes, (2) 
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measurement, (3) influencing factors (i.e. theory), (4) interventions, and (5) program 

dissemination (Sallis, Owen, & Fotheringham, 2000).  Research on physical activity and people 

with SCI has primarily focused on physical activity outcomes, such as establishing reference 

fitness values (Nery et al., 2013; Simmons, Kressler, & Nash, 2014).  An array of instruments 

measure physical activity of people with SCI.  At 24%, a relatively adequate amount of research 

focuses on theory and physical activity among people with SCI.  The number of interventions for 

increasing physical activity among people with SCI is low, and even fewer become established 

physical activity programs in a community (Block, Skeels, Keys, & Rimmer, 2005; Gainforth, 

Latimer-Cheung, Athanasopoulos, & Martin Ginis, 2015; Ginis, 2012; Nery et al., 2013).  This 

section discusses health outcomes of physical activity, instruments measuring physical activity, 

the utilization of theory, and physical activity interventions among people with SCI. 

Health Outcomes of Physical Activity  

Physical activity is any bodily movement produced by skeletal muscles that require 

energy expenditure (World Health Organization, 2015).  For people with SCI that are non-

ambulatory this includes wheeling, hand biking, wheelchair sports, and adapted weight lifting.  

Physical activity is a modifiable behavior of people living with SCI that has a positive impact on 

improving physical capacity (Pelletier, 2014; Valent et al., 2007), but low levels of physical 

activity among people with SCI persist (Buchholz, 2003; Knight, Buchholz, Martin Ginis, & 

Goy, 2011; Martin Ginis, Arbour-Nicitopoulos et al., 2010; Martin Ginis, Latimer et al., 2010).   

The majority of research on physical activity and people with SCI has focused on the 

outcomes of physical activity (Nery et al., 2013). Health outcomes have been studied pertaining 

to the benefits of physical activity on people with SCI for improving physical fitness and 

functional capacity (Hetz, Latimer, & Ginis, 2009). 
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Participation in physical activity for people with SCI has many benefits including the 

improvement of physical fitness, functional capacity, social integration and psychological well-

being (Devillard et al., 2007; Martin Ginis, Jetha et al., 2010; Nooijen et al., 2012; Wolfe et al., 

2008; Williams et al., 2014).  Insulin sensitivity and glucose tolerance is higher in people with 

SCI who participate in regular moderate to vigorous activity and strength exercises when 

compared to non-active people with SCI (Koury, Passos, Figueiredo, Chain, & Franco, 2013; 

Raymond, Harmer, Temesi, & Kemenade, 2010).  People who participated in an intense exercise 

program for six months achieved motor gains in paralyzed or severely paretic limbs (Harness, 

Yozbatiran, & Cramer, 2008).    

People with SCI who participated in leisure-time physical activity increased lean mass 

and decreased fat mass as well as improved obesity management (Hicks et al., 2011; Hirst & 

Porter, 2015; Neto & Lopes, 2011).  In addition to reducing body fat, participating in leisure-

time physical activity increased total energy expenditure (Nightingale, Walhim, Thompson, & 

Bilzon, 2014; Tanhoffer, Tanhoffer, Raymond, Hills, & Davis, 2014).  Developing wheelchair 

skills such as wheeling around, transferring, and popping wheelies increases mobility.  People 

who participate in exercise programs involving strength-, mobility- and aerobic training are more 

efficient at completing various wheelchair skills (Phang, Martin Ginis, Routhier, & Lemay, 

2012).  Physical activity interventions have decreased both musculoskeletal pain and neurogenic 

pain in the SCI population (Norrbrink et al., 2012; Tawashy et al., 2009). 

An exercise program completed by people with higher-level SCI improved respiratory 

functioning.  People with quadriplegia that perform endurance training experience a greater 

forced vital capacity, or stronger exhale.  Exercise training programs result in increased peak 

oxygen consumption, time to fatigue, and improve diastolic functioning, measures of 
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cardiorespiratory fitness, among people with SCI, which reduces risks for cardiovascular disease 

(Crane et al., 1994; De Rossi et al., 2014; Jacobs, Nash, & Rusinowski, 2001; Myers, Gopalan, 

Shahoumian, & Kiratli, 2012; West et al., 2014).   

People with SCI who are physically active have fewer chronic diseases (Buchholz et al., 

2009).  Aerobic physical training lowered asymptomatic bacteriuria in people with these injuries 

(Lavado, Cardoso, Silva, Bela, & Atallah, 2012), as well as boosted immune system functioning 

(Neefkes-Zonneveld, Bakkum, Bishop, Tulder, & Janssen, 2015) and reduced oxidative damage 

(Ordonez et al., 2013).  The strength benefits, such as peak power output, isoinertial strength, 

and isokinetic strength, correlate with short-term circuit resistance training.  Increasing strength 

in a person with SCI increases functional independence and ability to perform activities of daily 

living, such as transferring, wheeling, personal hygiene, household choirs, and disassembling and 

reassembling wheelchair when traveling (Dost et al., 2014).  With a certain amount of the body 

paralyzed, other muscles in the body must account for the lack of physical functioning.  

Increasing strength may not recover the use of paralyzed muscle but may increase capacity of 

physical functioning (Jacobs et al., 2001; Lu, Battistuzzo, Zoghi, & Galea, 2015).   

Improving physical functioning also improves psychological well-being as it leads to 

functional independence.  Gaining physical independence is key to improving QOL in persons 

with SCI.  Higher physical activity is related to lower levels of depression in people with SCI 

(Tawashy et al., 2009) and lower levels of depression improve QOL (Sweet et al., 2013).   Social 

well-being is the ability to form and maintain relationships with others and is a basic need for all 

people and support from others is important when going through any difficult circumstances. 

Often people with SCI are viewed as needy, helpless, or different, making it difficult to form 

relationships. Self-presentational benefit is the formation of impression from others.  People with 
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SCI who exercise display greater self-presentational benefit than those who are presented as non-

exercisers (Arbour et al., 2007). 

Barriers to Physical Activity for People with Spinal Cord Injury 

Many real and perceived barriers interfere with participation in physical activity for the 

SCI population (Cowan et al., 2013; Keegan et al., 2014; Roberton et al., 2011; Williams et al., 

2014).  Real barriers include an actual lack in transportation or access to a facility, while 

perceived barriers might include thinking that exercise will worsen a condition, exercise is too 

difficult, and exercise is boring (Cowan et al., 2013). Mixed disability focus groups have 

revealed 10 major groups of exercise participation barriers and facilitators: environment, cost, 

equipment, laws and regulations, information, psychosocial, education and training, perceptions 

and attitudes, policies and procedures, and resource availability (Rimmer et al., 2004). 

The physical environment is a large barrier for people with SCI.  The reduced functional 

capacity can often leave individuals with SCI dependent upon other people and adapted 

environments.  One environmental barrier is transportation.  A person with SCI at a low level of 

functioning may not be able to operate a vehicle and people with higher levels of functioning 

may need a vehicle adapted with hand controls.  Public transportation would need to be adapted 

as well for a person with SCI who uses a wheelchair for mobility (Rimmer et al., 2004).   

Another barrier is availability of a recreation facility designed with adaptations, for 

example ramps in place of stairs, accessible equipment for both cardio and strength training that 

is adapted appropriately for the person with SCI.  Adapted equipment such as sports’ 

wheelchairs, hand bikes, and modified exercise machines can be included (Cowan et al., 2013).  

Though a facility may not be readily accessible, accommodations can be made that are 

wheelchair-reliant (Dolbow & Figoni, 2015). Another barrier for physical activity is having to 
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attend to personal hygiene activities.  Often people with SCI must schedule their days around 

bowel and bladder programs that may make physical activities away from home challenging or 

impossible (Cowan et al., 2013). 

The social environment is a third barrier for exercise and physical activity among persons 

with SCI.  The attitudes of others towards people who are able-bodied often view people with 

SCI as weak, dependent, and unable to perform any physical activity.  People with SCI may be 

uncomfortable with performing physical activity in public (Cowan et al., 2013). 

Another barrier for people with SCI to be physically active is motivation, a psychological 

barrier.  This is a barrier for the general population as well (Ingledew, Markland, & Medley, 

1998) but is often intensified for people with SCI because of the lowered physical functioning 

present due to the injury.  Motivation provides reasoning as to why people do and do not 

exercise.  Enjoying exercise correlates with exercise participation, with those who do not like 

exercising are 84% more likely to not exercise (Cowan et al., 2013; Wilroy, Knowlden, & Birch, 

In press).  Winter months show lower levels of leisure-time physical activity than summer 

months but no significant seasonal variation for exercise or sport participation among people 

with SCI exists (Perrier, Latimer-Cheung, & Ginis, 2012). 

Measuring Physical Activity among People with Spinal Cord Injury 

Instruments measuring physical activity among the SCI population include activity logs 

(Froehlich-Grobe et al., 2014; Piatt et al., 2012; Thomas et al, 2011; Wise et al, 2009), 

pedometers (Ishikawa, Stevens, Kang, & Morgan, 2011), accelerometers (Warms et al., 2004), 

heart rate monitors (Tanhoffer, Tanhoffer, Raymond, Hills, & Davis, 2012), doubly labeled 

water (Tanhoffer et al., 2015), and self-report.  Self-report measures of physical activity among 

people with SCI include: Physical Activity Recall Assessment Questionnaire for people with 
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Spinal Cord Injury (PARA-SCI) (Martin Ginis, Latimer, Hicks, & Craven, 2005), Leisure Time 

Physical Activity among persons with Spinal Cord Injury (LTPA-SCI) (Martin Ginis & Latimer, 

2007; Martin Ginis, Phang, Latimer, & Arbour-Nicitopoulos, 2012), Physical Activity Disability 

Scale (PADS) (Rimmer, Riley, & Rubin, 2001), and the Physical Activity Scale for Individuals 

with Physical Disabilities (PASIPD) (Washburn et al., 2002; van den Berg-Emons et al., 2011). 

Theory with Spinal Cord Injury and Physical Activity 

Substantial studies on theories and factors contributing to or explaining physical activity 

participation among people with SCI are limited.  The theories and models studied in this 

population include social cognitive theory, theory of planned behavior, transtheoretical model, 

the health action process approach model (HAPA), and Pender’s health promotion model.  The 

five stages of change in the transtheoretical model include pre-contemplation, contemplation, 

preparation, action, and maintenance, which help categorize physical activity level among people 

with SCI (Prochaska, Marcus, & Bess 1994; Thomas et al., 2011; Warms et al., 2004; Wise et 

al., 2009). Similarly, the HAPA model classifies people with SCI as being non-intenders, 

intenders, or actors for physical activity, and has been applicable to people with SCI as a 

motivational model for physical activity and exercise (Keegan, Chan, Ditchman, & Chiu, 2012).   

A series of studies examined determinants of physical activity among people with SCI with 

the use of social cognitive theory constructs.  See Table 2.2 for information on each of these 

studies.  The initial study hypothesized that self-efficacy would be the only direct predictor of 

physical activity with indirect influences through outcome expectations and self-regulation, but 

they found that the only variable to exert significant direct effects on physical activity was self-

regulation (β=0.72), with self-regulatory efficacy (β=0.53) and outcome expectations (β=0.26) 

having indirect effects (Ginis, Latimer et al., 2011). This aligns with Bandura’s (1997) emphasis 
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of the essential use of self-regulatory strategies, such as planning and goal setting, to increase 

physical activity.  

Part 1 in this series examined social cognitive differences in leisure time physical fitness of 

people with SCI. The participants were either not intending to exercise or already exercising.  

People already exercising showed significantly higher scores on self-efficacy, intentions, 

outcome expectancies and planning than non-intenders (p < .001). These findings are consistent 

with other SCI populations that tested for differences in self-efficacy and intentions.  A new 

finding emerged related to two types of self-regulatory efficacy-- scheduling and goal-setting. 

Different means scores arose between intention groups, not compared previously.
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Table 2.2 

Previous social cognitive theory-based studies on physical activity among people with spinal cord injury 

Authors Year   Study Design 
Sample 

Size 

Social Cognitive 

Measures 

PA 

Measure 
Results 

Ginis, Latimer, 

Arbour-

Nicitopoulos, 

Basset, Wolfe, & 

Hanna 

 

2011 Cross-sectional n = 160 

Self-regulation, Self-

regulatory efficacy, 

Task self-efficacy, 

outcome expectations, 

social Support 

PARA-SCI 

LTPA 

Model explained 39% of variance in PA and 

self-regulation was only significant, direct 

predictor. 

Martin Ginis, 

Tomasone, 

Latimer-Cheung, 

Arbour-

Nicitopoulos, 

Bassett-Gunter & 

Wolfe 

 

2013 Cross-sectional n = 238 

Outcome 

expectancies, self-

efficacy: Task, 

maintenance, 

recovery, scheduling, 

goal-setting, 

intentions, planning, 

action control 

PARA-SCI 

LTPA 

People who were physically active 

significantly scored higher than intenders 

who, in turn, scored significantly higher 

than non-intenders on all cognitive 

measures. 

Latimer-Cheung, 

Brawley, Wilson, 

Tomasone, 

Arbour-

Nicitopoulos, Gray 

. . . Martin Ginis 

2013 
Pre/Post 

intervention 
n = 11 

Self-efficacy: Task, 

scheduling, goal-

setting, barriers 

Intentions, planning 

LTPAQ-SCI 

(only 

strength 

training 

measured) 

Significant increases for task frequency self-

efficacy (d=0.52), barrier self-efficacy 

(d=0.87), intentions (d=0.60), and action 

planning (d=1.14). Non-significant 

increases in task duration self-efficacy 

(d=0.25; p > 0.05) and goal-setting self-

efficacy (d=0.51; p > 0.05).  

Brawley, Arbour-

Nicitopoulos & 

Martin Ginis  

2013 

Pre/Post 

Intervention 

 

n =13 

Self-regulatory 

efficacy, Self-

regulation, Outcome 

expectations 

LTPAQ-SCI 

(modified) 

 

 

 

Significant increase in self-managed LTPA 

(p < 0.02, d = 0.83). Non-significant 

medium to large effect for action plan 

agreement (d = 0.77, p = 0.06) 

Froehlich-Grobe, 

Lee, Aaronson, 

Nary, Washburn & 

Little 

2014 
RCT 

Intervention 
n = 128 

Self-perceptions of 

exercise, self-

efficacy, behavioral 

performance, self-

regulation, social 

support 

Logbook  

Weekly 

self-

reported 

exercise 

 

Exercise barriers were the only significant 

predictor of exercise adherence and 

maintenance for Tx 1 while exercise self-

efficacy alone predicted for Tx 2.  
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The second part of this initiative included two pilot studies. The first pilot study used 

motivational interviewing to strengthen social cognitive determinants of physical activity in 

people with SCI that intended to become physically active (Latimer-Cheung et al, 2013). The 

second study included home visits which consisted of presenting benefits of exercise, discussion 

of past mastery experiences, identifying strength training resources readily available in the home, 

setting a strength training goal, modeling of seven exercises by a peer and imitated by the 

participant with verbal encouragements from the trainer, and the development of a personalized 

strength training program for the participant. The participants received the personalized program, 

action plan, an exercise description manual, and two resistance bands. 

The results of the first study revealed small to medium effects on intentions (d=0.63) and 

action planning (d=0.42) that were not significant, which possibly attributed to the small sample 

size and session content.  Scheduling self-efficacy and barrier self-efficacy decreased slightly 

and nonsignificantly. Recommendations were to focus on action planning and coping planning to 

facilitate self-regulatory efficacy. The authors believe that single session motivational 

interviewing techniques could be helpful for increasing intender’s confidence in setting goals for 

leisure time physical activity and increasing intentions to reach those goals (Latimer-Cheung et 

al., 2013).  

The second pilot study integrated these recommendations, which demonstrated the efficacy 

of using peer mentors to deliver a home-based intervention to increase social cognitive 

determinants and strength-training behavior. An experienced certified personal trainer, and a 

peer with paraplegia, (classified as a habitual exerciser and from a peer support and SCI exercise 

program), conducted home visits with intenders that had  paraplegia in hopes of increasing self-

efficacy, action planning, and strength training behavior (Latimer-Cheung et al, 2013).  
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The same social cognitive variables in study 1 were measured in study 2 and revealed 

significant increases for task frequency self-efficacy (d=0.52), barrier self-efficacy (d=0.87), 

intentions (d=0.60), and action planning (d=1.14).  Task duration self-efficacy (d=0.25) and 

goal-setting self-efficacy (d=0.51) increased but not significantly. Significant increases in all 

behavioral indicators were observed including number of bouts of strength training (d=1.07), 

bout duration (d=0.88), and total minutes per week of strength training (d=0.96), with 9 of 11 

participating in strength training at least twice per week. This study revealed that an intervention 

that included both motivational (interview), volitional components (action planning), and 

strength-training behavior provided greater benefits than a motivational-only intervention 

(Latimer-Cheung et al, 2013). 

Latimer et al. (2006) used a control and intervention group to measure social cognitive 

theory constructs. This 8-week intervention assessed physical activity, intentions, scheduling, 

barriers and self-efficacy. A week prior to the pretest, participants received a physical activity 

tool kit which included a pamphlet outlining physical activities for people with SCI, a resistance 

band and guide, and safety tips.  

For the intervention group, participants worked with the interventionist to schedule three 30-

minute bouts of moderate to heavy intensity physical activity per week for 4 weeks, and then 

received a detailed scheduling calendar and a logbook. At week 4, researchers contacted 

participants via telephone to update their implementation intentions and again received a 

calendar reflecting their new updates. The control group was encouraged to engage in three 30-

minute bouts of moderate to heavy intensity physical activity per week over the next 4 weeks, 

and to list some physical activities they might attempt. Next, they received a calendar with the 

list of the physical activities they stated and a physical activity logbook, which repeated again at 
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week 4. The intervention group reported more minutes of daily physical activity at week 8 than 

did the control (p=0.4, d=0.52). The control group had a decrease in duration of physical activity, 

while the intervention group had an increase in physical activity duration over the course of the 

study. Intentions (d=0.73) and scheduling self-efficacy (d=0.71) were higher at follow-ups for 

the intervention group than the control group, and the control group showed a decrease in 

scheduling self-efficacy between weeks 1 and 5 while the intervention group showed an increase. 

Arbour-Nicitopoulus et al. (2009) conducted a 10-week study utilizing a single-blinded 

random control trial design to examine whether action and coping planning combined would 

have a larger effect on increasing moderate to heavy leisure time physical activity than action 

planning alone among a group of intenders. Eligible participants scheduled for an interview for 

week 1 of the study and, similar to the previously discussed study, participants received a 

physical activity tool kit that included resistance bands, an exercise instruction guide, and 

exercise safety tips. During the interview the researcher reviewed a consent form and tool kit, 

then administered the leisure time physical activity recall and intentions measures, and lastly, 

administered the randomly assigned planning intervention. Those in the action planning only 

group formed action plans for 3 days a week of at least 30 minutes of leisure time physical 

activity for the first 5 weeks. In the action and coping combined planning group, participants 

completed the action planning above, and then identified three barriers to physical activity with 

detailed plans of how they would deal with each barrier. After interventions, the participants 

were administered the self-efficacy measures. At week 5, all participants completed the physical 

activity recall questionnaire, the intentions measures, and they updated their action plans. 

Additionally, the coping-planning group updated their coping plans. The same measures were 
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taken for week 10. In addition, the action only planning group completed the coping planning 

measures. 

The action and coping combined planning intervention group had greater moderate to heavy 

leisure time physical activity at week 5 (d=0.60) and week 10 (d=0.71) when compared to the 

action planning only intervention group. Planning had a positive effect on exercise-related self-

efficacy. General barriers regarding self-efficacy and intentions decreased in both intervention 

groups over the 10-week period; this is consistent with other studies (Sniehotta, Scholz, & 

Schwarzer, 2006). This study indicated that supplementing action plans with coping strategies 

was beneficial to increase leisure time physical activity. 

Physical Activity Interventions among People with Spinal Cord Injury 

Current interventions of people with SCI contain several strengths as well as limitations 

for intervention design, implementation, and evaluation (see Table 2.3).  Prior interventions 

included five randomized controlled trials (RCT) (Arbour-Nicitopoulos et al, 2009; Froehlich-

Grobe et al., 2014; Latimer et al., 2006; Wise et al, 2009; Zemper et al., 2003) and four pre/post 

design interventions (Brawley et al., 2013; Latimer-Cheung et al., 2013; Thomas et al, 2011; 

Warms et al., 2004).  Table 2.2 provides a snapshot of each of the interventions.  A multicenter 

multidisciplinary program in the Netherlands, the Active Lifestyle Rehabilitation Interventions in 

Aging Spinal Cord Injury (ALLRISC) is conducting multiple projects including an RCT on self-

management of active lifestyle fitness and secondary complications, and two RCTs on exercise 

(Bakkum, Groot, Van, & Janssen, 2013; Kooijmans et al., 2013; van der Scheer et al., 2013; van 

der Woude et al., 2013).  The researchers have published all three protocols for the RCTs.  

These studies are also using a theoretical framework as part of the intervention design. 

Three studies used the social cognitive theory (Brawley et al., 2013; Froehlich-Grobe et al., 
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2014; Latimer-Cheung et al., 2013;), two studies used the theory of planned behavior (Arbour-

Nicitopoulos et al, 2009; Latimer et al., 2006), two used the transtheoretical model (Thomas et 

al, 2011; Wise et al., 2009), one used self-efficacy theory (Piatt et al., 2012), and one study used 

a model of quality of life in persons with disabling conditions (Zemper et al., 2003).  

 For implementation of the interventions, the majority of studies on physical activity 

among people with SCI were home-based physical activity programs (n = 6) (Arbour-

Nicitopoulos et al, 2009; Latimer et al., 2006; Latimer-Cheung et al., 2013; Thomas et al, 2011; 

Warms et al., 2004; Wise et al, 2009), which negated the barrier of transportation that often 

impedes physical activity in this population (Rimmer et al., 2004).  The physical activity tool kits 

used in these studies included exercise bands, sets of dumbbells, body blades, and exercise 

demonstration materials.  Two of these studies (Latimer-Cheung et al., 2013; Warms et al., 2004) 

even included visits from a health professional to either help develop the exercise program or 

resolve scheduling or coping issues. Three of home-based programs included telephone sessions 

for motivational interviewing and counseling purposes (Arbour-Nicitopoulos et al, 2009; 

Brawley et al., 2013; Latimer et al., 2006).   

A major limitation with interventions among people with SCI is low sample size 

(Rimmer et al., 2004).  The number of participants for the majority of studies ranged from three 

to 44, and only one study had 128 participants.  Studies that incorporated financial incentives 

(Froehlich-Grobe et al., 2014; Zemper et al., 2003) had larger sample sizes (n = 128; n = 43), as 

well as studies with product incentives (Thomas et al, 2011; Wise et al, 2009), such as exercise 

equipment and workout DVDs (n = 44; n = 21). Another avenue for delivery of physical activity 

programs is a web-based format, as this will allow for a broad reach of participants.   
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Web-based physical activity programs, though in early stages, have been used 

successfully in the general population (Bort-Roig, Gilson, Puig-Ribera, Contreras, & Trost, 

2014; Fanning, Mullen, & McAuley, 2012; Hekler et al., 2013; Johnston, Hoffman, & Thorton, 

2014; King, Glanz, & Patrick, 2015; King et al., 2014; King et al., 2013; Muntaner, Vidal-Conti, 

& Palou, 2015), and have been chosen as a preferred method of delivery for physical activity 

guidelines by people with SCI and health care professionals (Foulon et al., 2012; Wilroy, Birch, 

Harcrow, 2015).  Technology is a great resource for communicating physical activity 

information (Rimmer, Wang, Pellegrini, Lullo, & Gerber, 2013). Currently, accuracy and quality 

of information regarding physical activity for people with SCI is lacking on the Internet (Jetha, 

Faulkner, Gorczynshi, Arbour-Nicitopoulos, & Martin Ginis, 2011). 

Evaluation design is vital to the development of strong, impactful interventions.  Some 

studies (n = 4) used a type of process evaluation, including checklist and surveys, for assessing 

fidelity and program acceptability (Brawley et al., 2013; Latimer et al., 2006; Latimer-Cheung et 

al., 2013; Warms et al., 2004).  Process evaluation aids in the implementation of the study by 

ensuring proper dissemination of the intervention.  Another strength of the studies was the use of 

minutes of physical activity per week as the outcome measure.  Although different measurements 

obtained this, obtaining consistency in outcome measures is ideal to compare intervention effect 

sizes.
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Table 2.3 

Previous Physical Activity Interventions among People with Spinal Cord Injury 

Author Year Theory used 
Intervention 

Groups 
Intervention Modality 

Outcome 

Measure 
Results 

Zemper, Tate, 

Roller, 

Forchheimer, 

Chiodo, 

Nelson, & 

Scelza 

2003 

Model of 

QOL in 

persons with 

disabling 

conditions  

Tx 1: Holistic 

wellness 

program  

(n=36) 

Control  (n=31) 

Education sessions, 

hands-on activities, 3 

individual coaching 

sessions and 2 phone 

calls  

Physical 

Activities with 

Disability 

Scale 

Significant differences within the 

Tx group, and no significant 

differences with control group from 

pre- to post-. No significant 

difference between the Tx and 

control group.  

Warms, 

Belza, 

Whitney, 

Mitchell & 

Stiens 

2004 
Transtheoreti

cal model  

Tx: Lifestyle 

activity 

program   (n = 

16) 

Written educational 

materials, home visit 

and follow-up phone 

calls  

Actiwatch 

PA record 

Stage of 

Readiness  

Activity scores increased 

significantly for participants 

without injury or illness during the 

study (p = 0.001) 

Latimer, 

Ginis & 

Arbour  

 

2006 

Theory of 

Planned 

Behavior 

Tx 1: 

Implementation 

intentions (n = 

28) 

Cnt (n = 26) 

Motivational 

interviews via 

telephone, home tool 

kit with instruction 

guide and pamphlet, 

and calendar with PA 

schedule and logbook 

PARA-SCI  

Participants in Tx 2 had more 

minutes of PA than Tx 1 at post-

assessment (p = 0.04; d = 0.52). 

Prediction of PA using PBC and 

intentions were significant for the 

Tx 2 for both frequency (p = 0.05) 

and duration (p = 0.05) 

Arbour-

Nicitopoulos, 

Ginis & 

Latimer 

 

2009 

Theory of 

Planned 

Behavior 

Tx 1: Action 

planning alone 

(n = 23) 

Tx 2: Action 

Coping plan (n 

= 23) 

PA tool kit, pamphlet, 

telephone counseling, 

and calendar with 

planned LTPA 

PARA-SCI 

(short version) 

LTPA was greater for Tx 2 than Tx 

1 at weeks 5 (d = 0.60, p < 0.05) 

and week 10 (d = 0.71, p < 0.05). 

Wise Thomas, 

Nietert, 

Brown, 

Sword & 

Diehl 

2009 
Transtheoreti

cal Model  

Tx 1: Basic 

intervention (n 

= 11) 

Tx 2: Enhanced 

intervention (n 

= 10) 

Video, brochure, in-

home PA program, and 

telephone monitoring 

Activity log 

Stage of 

change for 

PA 

 

Tx 1 significant increase in PA 

minutes at Time 2 (p < 0.05), Time 

3 (p < 0.01), and Time 4 (p < 0.05) 

compared to baseline. Tx 2 

significant increase in PA minutes 

at Time 3 and Time 4 (p < 0.05). 
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Table 2.3 (continued) 

Previous Physical Activity Interventions among People with Spinal Cord Injury 

Author Year Theory used 
Intervention  

Groups 
Intervention Modality 

Outcome 

Measure 
Intervention Effects 

Thomas, Wise, 

Nietert, Brown, 

Sword & Diehl 

2011 

Transtheoreti

cal Model of 

Health 

Behavior 

Change 

Tx 1: 

Interaction with 

health 

professional (n 

= 21) 

Video, brochure, In-

home PA program, and 

telephone monitoring 

Activity log 

Stage of 

change for 

PA 

Tx 1 led to positive progression of 

stages of change. Significant 

increase in PA minutes per week 

for Tx 1 (p < 0.05). 

Piatt, Compton, 

Wells & 

Bennett 

2012 
Self-efficacy 

theory 

Tx 1: Active 

living 

intervention (n 

= 3) 

Individualized 

recreation interests, 

peer relationships, 

goal-setting and 

planning and 

scheduling activities 

Participant 

activity log 

survey 

(PALS) 

24% increase in recreation 

activities for participant 1, and a 

22% and 10% increase for 

participants 2 and 3 respectively.  

Latimer-

Cheung, 

Brawley, 

Wilson, 

Tomasone, 

Arbour-

Nicitopoulos, 

Gray . . . Martin 

Ginis 

2013 

Social 

Cognitive 

theory 

Tx: Home-based 

strength training 

(n = 12) 

Home-based training, 

personal trainer, peer 

modeling, resistance 

bands and exercise 

description manual 

LTPAQ-SCI 

(only strength 

training 

measured) 

Significant results for large 

increases in number of bouts of 

strength training (d=1.07; p < 

0.024), bout duration (d=0.88; p < 

0.024), and total min per week of 

strength training (d=0.96; p < 

0.024). 

Brawley, 

Arbour-

Nicitopoulos & 

Martin Ginis  

2013 

Social 

cognitive 

theory 

Tx 1: Cognitive 

behavioral 

training (n = 13) 

Group sessions, PA 

program planning and 

counseling session via 

telephone 

LTPAQ-SCI 

(modified) 

 

Significant increase in self-

managed LTPA.  

 

Froehlich-

Grobe, Lee, 

Aaronson, 

Nary, 

Washburn & 

Little 

2014 

Social 

Cognitive 

Theory  

Tx 1: Staff 

supported group 

(n = 69) 

Tx 2: Self-

guided group (n 

= 59) 

Educational 

information, 

resistance bands, 

motivational 

interviewing. 

Weekly 

logbook  

Accelerator 

Tx 1 group had significantly more 

minutes (17 min/wk more, p < 

0.00) and days (0.5 days/wk more, 

p < 0.00) performing aerobic 

exercise than did Tx 2.  



 

 53 

Need for Instrument 

The majority of physical activity research has focused on the outcomes of physical 

activity on the SCI population, and theory-based instruments used to explain behavior in this 

area are nonexistent.  Past research developed questionnaire items that operationalize theoretical 

concepts to explain or predict physical activity (Brawley et al., 2013; Froehlich-Grobe et al., 

2014; Ginis, Latimer et al., 2011; Latimer-Cheung et al., 2013; Latimer & Martin Ginis, 2005; 

Martin Ginis et al., 2013).  However, none of these studies provides a comprehensive theory-

based instrument tested for validity and reliability that predicts physical activity among the SCI 

population.  A strong need existed for a valid and reliable instrument to assess social cognitions 

and predict physical activity among people with SCI.  A theory-based instrument could assess 

the effectiveness of physical activity programs and align health education and promotion 

strategies with theoretical frameworks. 

The social cognitive theory relies on the tenet of reciprocal determinism--the interplay 

between personal, behavioral, and environmental influences (Bandura, 2004).  This posits that 

humans can influence their environments to help change their behavior.  The constructs of this 

theory are self-efficacy, observational learning, outcome expectations, expectancies, emotional 

arousal, behavioral capability, reinforcement, locus of control, and self-regulation (Bandura, 

1986; Bandura, 2004). A model of social cognitive theory and physical activity among people 

with SCI explained 39% of variance in physical activity. This model included the following 

constructs of the social cognitive theory: task self-efficacy, self-regulatory efficacy, self-

regulation, outcome expectations, and social support (Ginis, Latimer et al., 2011).  Each of these 

constructs measured social cognitions in other physical activity studies among the SCI 

population creating a starting point for developing a theory-based instrument. 
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Self-efficacy is confidence in the ability to perform a task, and used widely in the study 

of physical activity (Bandura et al., 1994).  Self-efficacy is a primary predictor of physical 

activity. Several types of self-efficacy measured for physical activity include task self-efficacy or 

self-regulatory efficacy, which can include barrier, scheduling, and goal-setting self-efficacy 

(Arbour-Nicitopoulos et al., 2009; Bandura, 2004; Martin Ginis et al., 2013).  

Self-regulation has been a key predictor of physical activity among people with SCI 

(Ginis, Arbour-Nicitopoulos et al., 2012; Ginis et al., 2013).  Many barriers to physical activity 

exist for people with SCI.  This may include transportation, need for assistance, adapted 

equipment or accessible facility, and bowel or bladder issues.  Self-regulation is the monitoring 

of progress with skills such as scheduling, setting goals, making plans (Ginis, Arbour-

Nicitopoulos et al., 2012; Ginis, Latimer et al., 2011). 

A person’s anticipated outcome of a behavior is expectations, while expectancies are the 

values placed on a behavior.  Motivational interviewing increases physical activity with 

interventions among the SCI population by setting positive, realistic expectations.  Messages of 

physical activity delivered by peers with a SCI have been most effective for increasing physical 

activity for persons with SCI, with doctors being the second biggest influence (Letts et al., 2011).   

Messages comprised from theory-based predictors concerning physical activity vary between 

men and women with SCI (Stapleton & Martin Ginis, 2014).  Outcome expectations have some 

indirect effect on physical activity mediated by self-regulation (Ginis, Latimer et al., 2011).  

Observational learning, acquisition through watching others, and social support have been used 

as a strategy in some studies.  One strategy used was to have the physically active peer 

demonstrate several exercises and discuss experience with physical activity (Ginis et al, 2011).   
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People with strong social support are more likely to increase physical activity behavior in 

both the SCI population (Arbour-Nicitopoulos, Martin Ginis, & Wilson, 2010; Ginis et al, 2011); 

and in the general population (Anderson, Wojcki, Winett, & Williams, 2006).  Emerging 

technologies are providing new ways to connect people together.  Mobile technology has been 

used in health education intervention settings because of its ability to provide just in-time, 

interactive, and adaptive interventions.  The next phase in using this technology is the process of 

aligning it with health behavior theory (Riley et al., 2011).   

Physical activity guidelines for people with SCI include 20 minutes of aerobic exercise 

and strength training twice per week. The research group SCI Action Canada is currently 

disseminating the physical activity guidelines for Canadians with SCI (Foulon, Lemay, 

Ainsworth, Martin Ginis, 2012; Hicks et al., 2011; Ginis et al., 2011).  These physical activity 

guidelines need to be converged with theory-based predictors of physical activity among people 

with SCI. 

Summary 

A SCI is a traumatic event that can result in impairment of motor and sensory functioning 

leading to a devastating and permanent disability (Nash, 2005).  According to a study conducted 

by the Christopher and Dana Reeves Foundation, nearly 1 in 50 people – approximately six 

million people – are living with paralysis. People with physical disabilities are at a higher risk for 

being less physically active than the general population, which leads to secondary conditions that 

further reduce physical activity (Warms et al., 2004).  Among people with physical disabilities, 

those with SCI are even more likely to be in a cycle of deconditioning due to paralysis, lower 

muscle mass, and reduced mobility (Buchholz et al., 2009; Hicks et al., 2003; Price, 2010).  

Physical deconditioning creates a descending spiral of ill health due to physical inactivity, less 
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ability to exercise due to lower fitness, and poorer body composition (Buchholz, 2003; Price, 

2010).  People with SCI develop secondary conditions including pressure ulcers, respiratory 

problems and chronic diseases, which compounds as the body ages. Lower life expectancy, 

poorer quality of life, and chronic diseases plague most people who have experienced a spinal 

cord injury (Noreau & Shephard, 1995; Stiens, Johnson, & Lyman, 1995). 

A SCI makes daily life more difficult in many ways because of the reduced physical 

functioning and added barriers of daily life activities.  Physical activity can reduce these risks to 

some degree and improve quality of life by increasing physical functioning.  Studies regarding 

physical activity among people with SCI are limited, especially studies that utilize health 

behavior theory.  Studies that use health behavior theory lack sufficient instrumentation to 

effectively measure program success. Development of more rigorous methodology for physical 

activity interventions is needed for this population (Hicks et al., 2011).  A theory-based 

instrument could assess the effectiveness of physical activity programs and align health 

education and promotion strategies with theoretical frameworks.  Chapter 3 proposes the 

research methods and design of the development and validation of such a much-needed 

instrument. 
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CHAPTER THREE  

METHODS 

Chapter 1 served as an introduction to this investigation, presenting information 

concerning the problem, purpose, theoretical framework, and research questions.  Chapter 2 

included background and an in-depth summary of pertinent research.  Chapter 3 entailed 

descriptions of the target population and sample, information concerning sample size, a 

description of data collection procedures, descriptions of scales employed in this study, and a 

discussion of the statistical analyses for each research question.  

Approval 

The researcher obtained approval for the study from the Institutional Review Board (IRB) 

at The University of Alabama on October 16, 2015 (see Appendix C).  The researcher submitted 

a modified instrument for approval by IRB on November 18, 2015 and received approval on 

November 20, 2015 (see Appendix D). 

Research Design and Population 

 A non-experimental, cross-sectional design was employed in this study. A cross-sectional 

study design involves the collection of data at one point in time in order to make inferences 

about a given population.  Health educators commonly utilized cross-sectional designs in health 

education for the purposes of observational research (Cottrell & McKenzie, 2011).  

Inclusion criteria.  The target population for this study were people who have 

experienced SCI. The sample comprised of participants between the ages of 18 and 65 years that 

currently live with SCI.   
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Instrumentation Methodology 

The instrumentation process involved constructing a physical activity and SCT-based 

instrument utilizing scientific literature, conducting Flesch Reading Ease and Flesch-Kincaid 

Grade Level tests, undergoing expert panel review for face and content validity, completing 

cognitive interviews, conducting a test-retest, and collecting primary data to test the model.  

Statistical analyses included multiple regression analysis, internal consistency, and exploratory 

factor analysis (EFA) to assess predictive validity, reliability, and discriminant validity, 

respectively.  See Figure 3.1 for a flow diagram on the development of the instrument. 

Drafting Initial SCI Instrument 

Drafting the initial instrument began with the intensive review of the literature.  From the 

literature, the researcher created section one of the survey that included The Physical Activity 

Scale for Individuals with Physical Disabilities (PASIPD) to measure leisure time physical 

activity, the outcome measure.  Washburn, Zhu, Mcauley, Frogley, and Figoni (2002) developed 

this scale specifically for individuals with SCI and van den Berg-Emons et al. (2011) validated 

the scale with the SCI population.  The PASIPD assesses five distinct dimensions of physical 

activity: home repair, lawn and garden work, housework, vigorous sport and recreation, 

moderate sport and recreation, and occupation and transportation. The instrument captures 

information related to physical activity over the preceding seven days and solicits information 

about type, frequency, and duration; providing in-depth information about the degree of activity 

in the form of Metabolic Equivalent of Task (METS).  The researcher calculated the scores by 

multiplying the average hours per day for each item by a metabolic equivalent value (provided 

with scale) and summing items two through 13 (Appendix E).  
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Figure 3.1. Flow chart of the instrumentation methodology.  
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Thirteen items were included in the PASIPD; the time required to complete the survey 

was approximately 15 minutes.  An example question was as follows: “During the past 7 days 

how often did you engage in stationary activities such as reading, watching TV, computer 

games, or doing handcrafts?” The response options for the first question of each item included: 

(1) Never (Go to question #2), (2) Seldom (1–2d), (3) Sometimes (3–4d), (4) Often (5–7d).  The 

participants were then prompted to approximate how many hours they engaged in the activities 

by the choosing one of the following: “less than one 1hour”, “1 hour but less than 2 hours”, “2 to 

4 hours”, “More than 4 hours” (Washburn et al., 2002). 

For the social cognitive theory subscales, the researcher gathered items from previous 

studies that assessed physical activity among people with SCI from the literature, and chose 

items based on the following criteria: 1) operationalized SCT constructs, 2) related to physical 

activity, and 3) directed towards people with SCI.  These items were modified for inclusion into 

the instrument by creating comprehensive instructions for participants and assigning appropriate 

Likert scales.  These items served to draft a preliminary instrument, and at least two items were 

included for each subscale in order to determine internal consistency (DiIorio, 2005).    

The researcher drafted the instrument using Microsoft Word for Mac 2011, and used the 

program to assess readability of the instrument.  The Flesch Reading Ease score was 60.4, which 

falls into the “fairly easy” range for reading ease.  The Flesch-Kincaid Grade Level was 7.5, 

indicating the reading level of the instrument was between a 7th and 8th grade-level (Flesch, 

1948; Sharma & Petosa, 2014).  Health educators often develop instruments in health education 

for people with 7th to 8th grade reading levels (Sharma & Petosa, 2014).  The researcher used 

several additional evaluative methods (described below) to revise the theory-based instrument to 

ensure accuracy of information and that people with SCI understood the instrument. 
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Section three of the questionnaire included the following demographic items: biological 

sex, age, marital status/living arrangements, ethnicity, race, education, socioeconomic status, 

geographic location, employment status, disability, injury level, injury severity, years post-

injury, primary mode of mobility and cause of injury. 

Expert Panel Review (two rounds)  

After drafting the instrument, a panel of experts reviewed it to assess readability, face 

validity, and content validity over two rounds.  Face validity evaluates whether each item 

appears to measure what it is intended to measure, while content validity evaluates whether the 

items adequately assess each construct of the theory (Green & Lewis, 1986).  Two experts in the 

area of health and disability research, two experts in measurement and instrument development, 

and two experts in health behavior theory comprised the expert panel (Appendix F).  The 

researcher emailed the instrument, along with instructions, to each member of the panel 

(Appendix G and H).  The panel reviewed the instrument and emailed feedback within two 

weeks.  The researcher then modified the instrument to incorporate the panel members’ 

suggestions (see Table 3.1).  The panel of experts then received a revised copy of the instrument 

for a final review (Sharma & Petosa, 2014). After revising the instrument through each of the 

expert panel reviews, the researcher created an electronic version of the survey on Qualtrics. 
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Table 3.1 

Summary of Changes to Instrument as Recommended by Panel of Experts 

Instrument Modifications 

 For Section 1 instructions, replaced “do not leave any question blank” with “please answer 

each question to the best of your ability.” Replaced the word “statements” with “sentences.” 

 For Section 2 instructions, added “where 1 represents Definitely False and 7 represents 

Definitely True.” 

 Removed “try to” in item 1 in order to read, “I will do at least…” 

 Removed “what type of” from item 3 in order to make the item about physical activity in 

general. 

 Added “(s)” after “goal” for items 7 and 8. 

 For items 1-8, changed Likert scale option “not true” to “false.” 

 For SCT questions 4-6, changed “do” to “be”.  

 Used a bold format for key words in items throughout the instrument. 

 For question 6-8, provided example of “how often” and an example of a “goal.” 

 Section 2, part B instructions, clarified “monitor physical activity” by describing it as “goal 

setting, scheduling, and managing barriers.” 

 For items 9 and 10, changed wording from “that you will set” to “ in your ability to set” to 

clarify purpose of item in case the participant already has goals or plans set. 

 Removed “assuming you were motivated…” from questions 11-13. 

 Removed stem for questions 14-22 and added “how confident are you that you will participate 

in physical activity for at least 20 minutes on 2 days per week over the next month?” after each 

barrier listed. 

 Clarified “lack of support” for item 19 by adding the words “assistance” and “money.” 

 Reworded instruction for Section 2, part C to read “…your ability to be physically active.” 

 Added more items for barriers to include external barriers, such as, “lacked access to an 

accessible fitness center or park,” “lacked knowledge of adapted physical activity,” “lacked 

motivation,” and “pain due to spinal cord injury.” 

 Replaced the word “resources” with “accommodations” for the stem question for items 23-26. 

 For items 23-26, clarified “moderate intensity” as “requires some concentration and increases 

breathing and heart rate a little faster than normal,” and “heavy intensity” as “requires a lot of 

concentration and increases breathing and heart rate much faster than normal.” 

 For items 23-26, clarified “aerobic activity” as pushing wheelchair and “strength training” as 

“lifting weights, such as machines and dumbbells.” 

 For items 27-29, changed “did physical activity” to “were physically active.” 

 For items 30-35, added more specific expectations, including, “beneficial or harmful for my 

body,” “valuable or worthless to my health,” and “good or bad for my mind.” Also added the 

expectations of physical activity to be “pain-relieving or painful” and “stress-reducing or 

stressful.” 

 For demographics, changed U.S. regions to a drop down list of states; combined options 

“Masters” and “Doctoral” into “Graduate Degrees;” reordered race options and provided the 

option to select all that apply; and added “not listed” to biological sex. 

Instrument Components Approved by Expert Panel 
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The panel of experts approved 64 items as part of the survey, which are divided into three 

sections: the PASIPD, social cognitive theory subscales, and demographics (Appendix I).  

Physical Activity Measure.  The panel of experts approved the PASIPD as an appropriate 

physical activity measure for this study. In order to calculate the PASIPD score, the computation 

involves multiplying the provided item multiplier by the average hours per day for each activity, 

then adding the sum of each item score (Washburn et al., 2002). 

 Social cognitive theory subscales.  The panel of experts approved section two of the 

instrument that was comprised of 35 items designed to measure social cognitive theory 

constructs, which were hypothesized predictors of physical activity among people with spinal 

cord injury.  SCT is based on the interplay between the behavior, personal factors, and the 

environment (Bandura, 1986).  Concepts of SCT used in this survey include self-regulation, self-

efficacy, social support, and outcome expectations.  Self-regulation encompasses a person’s 

ability to reach a long-term positive outcome through managing day-to-day impediments. Self-

efficacy refers to one’s confidence in their ability to perform a given behavior.  Two self-efficacy 

subscales were included in the instrument: self-regulatory efficacy and task self-efficacy.  Social 

support is encouragement, endorsement, or involvement from family and friends for a behavior.  

Outcome expectations are anticipated effects of engaging in a behavior (Bandura, 2004).   

Self-regulation subscale.  Self-regulation was universally defined as encompassing a 

person’s ability to reach a long-term positive outcome through managing day-to-day 

impediments.  For the purpose of this study, the operational definition of self-regulation was the 

level of control the individual exerts through intentions, planning, and goal setting for engaging 

in physical activity.  A total of eight items were used to assess the construct that includes 

intentions (items 1 and 2) planning (items 3, 4, 5, and 6) and goal-setting (7 and 8).  Each item 
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included a 7-point semantic differential scale with the endpoints “Definitely not true” and 

“Definitely true.”  A range of scores from 8 to 56 was possible for this construct. The mean of 

the item scores provide an overall self-regulation score.  A higher score reflects higher use of 

self-regulation skills for the target behavior. 

Self-regulatory efficacy subscale.  Self-regulatory efficacy was universally defined as an 

individual’s confidence in his or her ability to perform self-regulatory skills, such as goal setting, 

scheduling and coping with barriers. For the purpose of this study, self-regulatory efficacy was 

operationally defined as how confident the individual feels towards setting goals, scheduling and 

managing barriers to engage in physical activity.  A total of fourteen items assessed this 

construct through efficacy for goal setting (items 9 and 10), scheduling (items 11, 12, and 13), 

and managing barriers (items 14-22).  

Two goal setting efficacy items assessed confidence in the participants’ ability to (1) set 

realistic goals for increasing leisure time physical activity and (2) develop realistic plans to reach 

leisure time physical activity goals over the next month.  Three scheduling self-efficacy items 

measured participants’ confidence to schedule a specific number of bouts leisure time physical 

activity each week over the next month.  Nine barrier self-efficacy items measured participants’ 

confidence in their ability to overcome specific obstacles that may prevent leisure time physical 

activity. This scale includes the barriers of fatigue, time constraints, transportation problems, 

pain due to spinal cord injury, bad weather, lack of assistance or money, lacking motivation, 

lacking knowledge of adapted physical activity, and lacking access to an accessible fitness center 

or park.  

A 7-point semantic differential scale measured each item with the endpoints “Not at all 

confident” and “Completely confident.” A range of scores from 14 to 98 was possible for this 



 

 65 

construct. The mean of the item scores provide an overall self-regulatory efficacy score. A higher 

score reflects a higher level of self-regulatory efficacy for physical activity.  

 Task self-efficacy subscale. The universal definition used for task self-efficacy is a 

person’s confidence in his or her ability to complete a specific task associated with a given 

behavior.  For the purpose of this study, task self-efficacy was operationally defined as how 

much confidence the individual has for completing specific tasks associated with engaging in 

physical activity, such as pushing a wheelchair and lifting weights.  Four items assessed this 

construct (items 23-26). Each item included a 7-point semantic differential scale as part of the 

measure with the endpoints “Not at all confident” and “Completely confident.”   A range of 

scores from 4 to 28 is possible for this construct. The mean of the item scores provides an overall 

task self-efficacy score. A higher score reflects higher task self-efficacy for the target behavior.  

Social support subscale. The construct of social support includes encouragement, 

endorsement, or involvement from family and friends to perform a given behavior.  For the 

purpose of this study, social support was operationally defined as how much social support the 

individual believes friends and family are providing for being physical active.  This construct 

included three items to assess support for exercise from friends and family (items 24-26).  Each 

item used a 7-point semantic differential scale as part of the measure with the endpoints “Never” 

and “Often.”   A range of scores from 3 to 21 is possible for this construct. The mean of the item 

scores provided an overall social support score. A higher score reflects a greater level of social 

support for the target behavior. 

 Outcome expectation subscale.  Outcome expectations involve anticipated effects of 

engaging in a behavior.  For the purpose of this study, outcome expectation was operationally 

defined as how positive or negative the individual believes the result for engaging in physical 
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activity will be.  This construct consisted of six items to assess participant expectations for 

physical activity (items 30-35). Each item used a 7-point semantic differential scale.  A range of 

scores from 6 to 42 is possible for this construct. The mean of the item scores provided an 

overall outcome expectations score. A higher score reflects more positive outcome expectations 

for the target behavior.  Items were preceded by a stem question, “Participating in physical 

activity for a minimum of 20 minutes, at least 2 days per week, over the next month would be:” 

with the verbal anchor “extremely” used at points one and seven. 

Demographic Items.  Few changes to the demographic items included: adding “not 

listed” to biographical sex, adding “at last birthday” to age, and providing a drop down list of 

U.S. states to replace geographical regions. 

Conduct Cognitive Interview   

Five people with SCI participated in a cognitive interview and completed the online 

survey that was previously approved by the expert panel.  The University of Alabama 

Institutional Review Board approved consent forms and protocols for the cognitive interview, 

test-retest, and primary data collection in November 2015 (See Appendix D).  The cognitive 

interview provided an opportunity to assess comprehensibility, readability, and time required to 

complete the survey.   

Data Collection.  The PI contacted the Director of Adapted Athletics at the University of 

Alabama for recruitment of student athletes with SCI.  The Director forwarded the request, 

which included the study description and advertisement of a $20 gift card as an incentive, to 

coaches of the adapted athletics teams.  Each coach provided names of players who had SCI and 

were willing to participate in the cognitive interviewing.  The researcher contacted each of the 

participants to set up times for the interviews.  The researcher met with each participant for 
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approximately 30 minutes at the recreation center where the student athletes practiced.  Before 

beginning the interview, the researcher provided an informed consent document to the 

participant.  The PI then asked the participants to complete the instrument, and ask for 

clarification of any words or statements they did not understand at any time while they were 

filling it out.  After completion of the survey, the researcher asked participants about clarity of 

survey directions, questions, and layout and to provide suggested revisions.  The researcher 

recorded the time each participant needed to complete the instrument and provided it in the 

description of the instrument for primary data collection.  After completing each of the cognitive 

interviews, the participants received a $20 electronic gift card to Amazon.com.  

Data Analysis.  Three males and two females participated in the cognitive interviewing.  

Once the five participants needed for an adequate sample size completed the interview, the PI 

reviewed each completed instrument, along with careful consideration given to the feedback 

provided for readability and comprehensibility. The feedback from the cognitive interviews 

indicated that instrument items were readable and comprehensible for people with SCI.  A 

summary of the feedback from the cognitive interviews of participants is in Table 3.2.  Minor 

changes to the instrument included changing the injury level item to “complete paraplegia,” 

“incomplete paraplegia,” “complete quadriplegia,” and “incomplete quadriplegia,” adding a back 

button to the survey, and clarifying in the description of the survey that spinal cord injury 

included people with spina bifida. 

The sample for the cognitive interview was comprised of Non-Hispanic, 

Caucasian/White (100%), Males (60%) and Females (40%), with ages ranging from 20-36 years.  

All respondents (100%) were involved in adaptive athletics and all had SCI.  Causes of SCI 
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among participants were motor vehicle accidents (40%) and birth defects (60%), and mean years 

since experience of the SCI was 17.6 (±7.1).  

Table 3.2 

Summary of Cognitive Interviewing of Instrument and Completion Times (N=5) 

Question Feedback 

Are the directions clear and concise? If not, 

what are some alternatives or suggestions? 

 

 Directions are clear and concise 

 Yes (n=5) 

Are the questions easy to understand? If not, 

which questions were difficult to understand 

and please provide suggestions for 

improvement. 

 

 I understand all questions 

 Yes (n=5) 

Is the layout clear and easy to use for 

answering the questions? If not, what are some 

suggestions for improvement. 

 

 The layout was clear and easy to use 

 Yes (n= 5) 

Please provide additional comments or 

suggestions on how to improve the 

questionnaire: 

 Maybe add four options for injury level 

(incomplete paraplegia, complete 

paraplegia, incomplete quadriplegia, 

complete quadriplegia) 

 Clarify that spina bifida is included in 

definition of spinal cord injury 

 Seasonal activity may affect 

participants answers to physical activity 

questions 

 Adding a back button would be helpful 

for the physical activity questions 

Time of Completion 

 11 minutes and 13 seconds 

 11 minutes and 26 seconds 

 11 minutes and 07 seconds 

 18 minutes and 17 seconds 

 11 minutes and 00 seconds 

 

Evaluation of Instrument Performance 

The instrument was initially developed from the literature, tested by a panel of experts on 

health behavior theory and instrument development.  Next, cognitive interviewing was 
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conducted utilizing a sample of people with SCI to test for content validity.  The revised 

instrument was then administered to a larger sample to examine instrument performance.  

Delivery Method.  The instrument delivery entailed the use of Qualtrics™, which is an 

online survey platform that assists researchers in creating and publishing web-based surveys.  

The researcher selected several pre-set options for online administration of the instrument. The 

PI set the instrument default to allow the program to track each respondent’s progress throughout 

the questionnaire. Consequently, respondents were able to answer questions at their leisure, save 

their responses, and complete the remaining questions later. A progress bar with the percentage 

of the questionnaire completed was displayed at the top of each page of the online questionnaire. 

For security purposes, the instrument included a tag to prevent search engines from indexing the 

questionnaire. To prevent respondents from completing the instrument more than once, the PI 

opted to prevent ballot box stuffing. To increase the reliability of the results, the instrument was 

pre-set to include a back option, which allowed respondents to change their responses. See 

Appendix J for electronic version of the instrument. 

Development and Dissemination of the Flyer.  A flyer was designed to be credible, 

engaging, and personable (See Appendix K). To improve the perception of personalization the 

researcher included a headshot of himself on the flyer with a background image of the researcher 

playing wheelchair basketball and included a statement about the benefits of participation.  As an 

incentive, the flyer stated that completion of the survey provided a chance to win one of 25 of 

$20 Amazon gift card.  

The researcher addressed primary barriers associated with electronic questionnaires.  To 

address issues of access directly to participants, the PI requested that the moderator post the flyer 

and description with survey link to the study, with the intention that it would increase 
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perceptions of messages’ credibility, which should have increased the probability that individuals 

with SCI read the post.   

Participant eligibility.  Participants included anyone with a spinal cord injury that was 18 

years of age or older. This also included people with spina bifida or other birth defects causing 

damage to the spinal cord.  Procedures to limit participants to people with SCI were stating it in 

the recruitment description, asking the screening question “Do you have a spinal cord injury? 

(Paralysis caused by damage to the spine; including birth defects such as spina bifida)” with the 

response options “yes” or “no.” Those who selected “yes” were able to continue the survey, 

while those selecting “no” were redirected to a survey ending with the message “Thank you for 

your interest, unfortunately you do not qualify for this survey. However, please share this survey 

with someone you know that has a spinal cord injury or spina bifida. Thank you!”  

Consent Procedures.  The informed consent stated that participants are not obligated to 

take the survey and may stop taking it at any time.  Participants gave permission to be included 

in the study through submission of a completed survey, as stated in the purpose statement: “The 

purpose of this survey is to gather information for the development of an instrument to help 

predict physical activity among people with spinal cord injury. Your participation in the study is 

voluntary. You will indicate your permission to participate in the study by your completion and 

submission of the questionnaire. The survey will include sections on current physical activity, 

behaviors associated with physical activity, and demographics.”   

Data collection.  The efficacy study evaluates the ability of the survey to predict physical 

activity among people with SCI.  The instrument was available for approximately two months to 

reach an adequate sample size.  Data were collected from a sample of a population of people 

with SCI that were members of online spinal cord injury communities, such as Facebook pages 
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and groups and discussion forums (Appendix L).  Participant recruitment involved identifying 

and contacting multiple online spinal cord injury communities that provide updated information 

on research, events, and news about SCI.  A criterion for selecting an online SCI community was 

that their mission statement was to improve the health of people with SCI. The PI contacted the 

moderators of the online communities by email or a message on Facebook (only for Facebook 

organization pages), and provided them with an overview of the research study, time 

requirements, and the recruitment flyer.  The message also informed the moderators of the raffle 

incentive for a $20 Amazon gift card.  Estimated time to complete the online instrument was set 

at a range of 10-15 minutes. 

After the first round of recruitment, approximately one month, only 26 people had 

participated in the study.  Reaching out to more organizations, following up with reminders and 

relentless request led to additional SCI online communities posting the recruitment materials to 

their members.  Twenty-three organizations were contacted over a two-month period for 

participant recruitment.  Of those organization contacted, 15 responded to the recruitment 

message with 14 agreeing to share the study with their online communities.  A final number of 

12 SCI online communities followed through in sharing the survey.  

The PI contacted moderators of Facebook pages such as Life After Spinal Cord Injury to 

ask to post the flyer with a link and description of the survey (Appendix M).  Before 

dissemination of the survey, the researcher confirmed the agreed-upon procedure with each 

group moderator.  Moderators of each of the 23 online SCI communities received materials from 

the researcher along with instructions to post to the forum, page, or group, which included a 

description of the study, a link to the survey, and a flyer (Appendix K and N).  The SCI 

communities on Facebook allow their members to share the study post, and a count of 60 shares 
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was recorded.  Through adding up members of discussion forums and Facebook groups and page 

“likes” (people who receive content from the page) of the SCI organizations on Facebook, an 

estimated 127,735 people had the potential to view the study recruitment post.  On Facebook, the 

recruitment post had a cumulative of 91 likes, indicating that at least 91 people viewed the post.  

For the discussion forums, 1,632 people viewed the recruitment post.  People who viewed, liked, 

or shared the recruitment post, had the opportunity to do so across multiple online SCI 

communities; therefore, the estimated potential view count may include redundant views by 

individuals.  The final sample size was 126.   

Data Analysis.  At the completion of data collection, the PI closed the online surveys and 

downloaded data in an SPSS file.  The researcher cleaned the data collected with the instrument, 

as well as removed any identifiable information and randomly sorted raw data.  A password-

protected folder on the researcher’s computer located in his office stored the data.  A secure area 

within the researcher’s office held a flash drive with a copy of the data and a back-up flash drive 

in another protected area of the researcher’s office.  

Social cognitive theory subscales were averaged to provide a total score for self-

regulation, self-regulatory efficacy, task self-efficacy, social support, and outcome expectation. 

Calculating METS for each physical activity subscale involved using the assigned item 

multiplier with the averaged hours per day.  The researcher used Washburn et al. (2002) 

guidelines, which provided the averaged hours per day based on selected response options for 

how many days and how many hours’ respondents chose. The physical activity subscales 

included leisure, light sport, moderate sport, heavy sport, exercise, light housework, heavy 

housework, repair, yard work, gardening, care, and work, and all were added to provide a 

physical activity total score. This score was the outcome measure. 
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Test-Retest Study   

The implementation of a test-retest reliability study established internal consistency and 

stability.  The sample size at the completion of this study was 31, which is an appropriate sample 

size for assessing reliability  (Sharma & Petosa, 2014).  The test-retest reliability study sampled 

the same population as the efficacy study.   

Data Collection.  After completion of the survey, another brief survey collected 

information on participants’ availability to complete an identical follow-up survey in two weeks 

and included the message: “Would you like to help further SCI research even more?  You will 

have an opportunity to enter into the raffle again, doubling your chance to win an Amazon.com 

gift card.  If so, you will be emailed a link to complete the survey once more in two weeks.  If 

you are interested, select yes below and enter your email.”  If participants agreed to the follow-

up, they provided their email address, which the researcher used to distribute a link to an 

identical survey on Qualtrics to the participant for one to two weeks.  A second email reminded 

participants that did not complete the retest one week later.  Collection of data for the test-retest 

study continued until at least 30 people with SCI completed the survey.  Assessment of internal 

reliability of items followed completion of data collection.  

Data Analysis.  The researcher downloaded the data from the retest survey in an SPSS 

file. Scores for social cognitive theory subscales and a physical activity total score were 

calculated.  The researcher placed the respondent I.D. code, social cognitive theory subscales, 

and physical activity total score into a new dataset and each variable included the label “retest.”  

Using the I.D. code, the test survey data was matched with the retest data and placed into the 

data set with the retest data. Reliability assessment involved using cronbach’s alpha of less than 

0.7 considered for removal for each variable. 
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Missing Data.  The researcher removed all data of respondents who had missing data for 

physical activity and social cognitive theory measures.  Survey engagement was assessed for 

social cognitive theory subscales by calculating standard deviation. The researcher removed 

respondents with standard deviations of zero (n = 4).  Boxplots revealed outliers for physical 

activity scores (n = 6). Assigned I.D. numbers labeled outliers, and each of the surveys were 

reviewed.  Removing identical activities recorded to multiple physical activity items modified 

two physical activity score outliers.  For example, “wheelchair basketball” was recorded as 

activity for light sport and moderate sport, instead of heavy sport alone.  The second respondent 

that the researcher modified had placed “work” as the activity for their leisure activity time; 

therefore, their leisure activity response was moved to work activity (item 13). 

Incentives.  As an incentive for completion of the instrument, Qualtrics re-directed the 

participants to a separate survey where they had the opportunity to complete a brief task to be 

eligible for a raffle.  If they are able to complete the task, they were able to enter their email 

address for the chance to win one of twenty-five $20 Amazon.com gift cards in a raffle. “Thank 

you for completing the survey! In order to enter the raffle for a chance to win one of the $20 

Amazon.com gift cards, you must answer the question below correctly and provide your email 

address. If selected as a winner, an electronic gift card will be emailed to you. Once winners 

have been selected, all emails will be deleted.”  Once data collection was complete, the 

researcher converted Qualtrics data to a SPSS file.  The researcher removed emails for incentives 

from the SPSS file, stored them in a separate electronic spreadsheet, and assigned a number to 

each email address.  A random number generator identified twenty-five winners of gift cards.  

Each of the winners received an electronic Amazon.com gift card via email.  After selection and 

provision of the gift cards to the winners, the researcher permanently deleted all emails. 
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Research Questions and Statistical Analyses 

Statistical analyses provided an investigation of the research questions with a priori 

significance set at p < .05.  The Statistical Package for the Social Sciences (SPSS) version 22.0 

(2015) generated descriptives, correlations, and linear regression.  An analysis of the quantitative 

data tested the hypotheses for each research question.  

Research Question 1.  What was the relationship between self-regulation and physical 

activity among people with SCI?  The hypothesis was that self-regulation has a significant 

positive correlation with behavior of physical activity for people with SCI.  Statistical analysis 

included a bivariate correlation coefficient using a Pearson product correlation for normal data or 

Spearman correlation for non-normal data. 

Research Question 2.  What was the relationship between self-regulatory efficacy and 

physical activity among people with SCI?  The hypothesis was that self-regulatory efficacy has a 

significant positive correlation with behavior of physical activity for people with SCI.  Statistical 

analysis included a bivariate correlation coefficient using a Pearson product correlation for 

normal data or Spearman correlation for non-normal data. 

Research Question 3.  What was the relationship between task self-efficacy and physical 

activity among people with SCI?  The hypothesis was that task self-efficacy has a positive 

significant correlation with behavior of physical activity for people with SCI.  Statistical analysis 

included a bivariate correlation coefficient using a Pearson product correlation for normal data or 

Spearman correlation for non-normal data. 

Research Question 4.  What was the relationship between social support and physical 

activity among people with SCI?  The hypothesis was that social support has significant positive 

correlation with behavior of physical activity for people with SCI.  Statistical analysis included a 
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bivariate correlation coefficient using a Pearson product correlation for normal data or Spearman 

correlation for non-normal data. 

Research Question 5.  What was the relationship between outcome expectations and 

physical activity among people with SCI?  The hypothesis was that outcome expectations have a 

significant positive correlation with behavior of physical activity for people with SCI.  Statistical 

analysis included a bivariate correlation coefficient using a Pearson product correlation for 

normal data or Spearman correlation for non-normal data. 

Research Question 6.  Did the combined constructs of self-regulation, self-regulatory 

efficacy, task self-efficacy, social support, and outcome expectation predict physical activity 

among people with SCI?  The hypothesis was that the combined constructs of self-regulation, 

self-regulatory efficacy, task self-efficacy, social support, and outcome expectation would 

significantly and reliably predict the behavior of physical activity for people with SCI.  The 

researcher used cronbach’s alpha to assess internal consistency of each social cognitive theory 

construct to determine internal reliability.  The analysis for question six involved multiple 

regression analysis to develop an equation for predicting physical activity among people with 

spinal cord injury.  The model that is significant at p < 0.05 and predicts the most of the behavior 

was chosen. 

Research Question 7.  Will the factor structure of the instrument be similar to previous 

research indicating the presence of five factors underlying the items of the instrument for this 

sample of people with SCI?  The hypothesis was the factor structure of the instrument will 

indicate the constructs of self-regulation, self-regulatory efficacy, task self-efficacy, social 

support, and outcome expectation as five separate factors.  

Summary 
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The researcher drafted an instrument utilizing previous questionnaire items from the 

literature.  For accuracy of information, the researcher consulted an expert panel of six people, 

with intent to use feedback to guide instrument modification.  Next, cognitive interviewing 

involving five people with SCI evaluated readability, comprehensibility, and time required to 

complete the instrument.  A sample of 31 people with SCI served as a convenience sample for 

test-retest reliability. For the primary data collection, 126 people with SCI completed the 

instrument.  To provide evidence of scale validity, participants completed the instrument and 

provided other demographic information.  Data analyses include correlations, descriptives, 

multiple regression modeling and exploratory factor analysis.  Chapter 4 presents analysis of data 

and reports the obtained results as they relate to the research questions.  
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CHAPTER FOUR 

RESULTS 

People with spinal cord injury (SCI) are at increased risk for chronic diseases, secondary 

medical conditions, and poor quality of life due to a high rate of sedentary lifestyle. A SCI 

reduces physical functioning which leads to an increase of barriers for physical activity among 

this population placing them on a vicious cycle of deconditioning.  The purpose of this study was 

to develop and validate a social cognitive theory-based instrument to predict physical activity 

among people with SCI.  The results of this study are presented in this chapter, including 

demographic characteristics of the sample, theoretical construct analyses, and results from 

hypotheses testing.  

Data Screening and Respondents 

 A total of 23 moderators of online SCI communities were contacted for study 

recruitment, 15 moderators responded to the principal investigator, and 12 disseminated the flyer 

and survey.  The estimated number of potential participants reached was over 200,000 people; 

however, this number is probably overestimated because people could have been members of 

more than one of the recruiting SCI communities given that each community related to spinal 

cord injury.   

 In total, 372 people clicked on the link to the instrument.  Of those who started the 

survey, a total of 193 were not eligible because they indicated that they did not have a spinal 

cord injury (51.9%).  A total of 179 (48.1%) people were eligible to take the survey. Of those 

who were eligible for the survey, 131 (73.2%) people with spinal cord injury completed it.  Four 



 

 79 

of those participants were removed due to lack of engagement with the survey, which was 

determined by a standard deviation of zero for the SCT constructs.  One participant was removed 

for recording an impossible amount of hours per day of physical activity for the PASIPD.  

Consequently, the final sample consisted of 126 people with SCI.  

Demographic Characteristics of the Sample 

 The sample (N = 126) of participants was Non-Hispanic (89.7%; n = 113), predominantly 

Caucasian/White (79.4%; n = 100) males (64.3%; n = 81).  This is consistent with national data 

on SCI demographics (NSCISC, 2014).  Further, the mean age was 42.8 (± 13.7) years, and the 

majority of the sample was from the South (31.7%; n = 40).  The sample was predominantly 

married (39.7%; n = 50).  The majority of the sample have received a Bachelor’s degree (31.7%; 

n = 40) and were employed for wages (28.6%; n = 36).  The most prevalent level of SCI was 

complete paraplegia (34.9%; n= 44) and the mean years from time of injury was 14.0 (±11.6).  

Majority of participants used a manual wheelchair for primary mobility (63.5%; n = 80) and 

motor vehicle crashes was the primary cause of injury (37.3%; n = 47).  A summary of the 

demographic frequency statistics for the primary sample is included in Table 4.1.  The injury 

levels, years since occurrence of the injury, means of primary mobility, and causes of injury are 

summarized in Table 4.2.  
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Table 4.1 

Demographic Characteristics of Sample (N = 126) 

Characteristic N % 

Biological Sex 

Male 

Female 

No response 

 

81 

42 

3 

 

64.3 

33.3 

2.4 

Ethnicity 

Hispanic 

Non-Hispanic 

No Response 

 

5 

113 

8 

 

4.0 

89.7 

6.3 

Living Arrangements 

Single, living alone 

In relationship, living along 

In relationship, living together 

Have a roommate(s) 

Married 

Separated 

Divorced 

Widow(er) 

Other 

 

30 

6 

6 

15 

50 

2 

11 

1 

5 

 

23.8 

4.8 

4.8 

11.8 

39.7 

1.6 

8.7 

0.8 

4.0 

Race 

White  

Asian 

African American 

American Indian or Alaska Native 

Native Hawaiian / Other Pacifica Islander 

Multiple Races 

Other/No response 

 

100 

7 

5 

1 

0 

5 

8 

 

79.3 

5.6 

4.0 

0.8 

0.0 

4.0 

6.3 

Geographic Location 

Midwest 

Northeast 

South 

West 

International 

Missing 

 

17 

15 

40 

26 

22 

4 

 

13.5 

11.9 

31.7 

20.6 

19.0 

3.2 

Education 

Some High School 

High School 

Associate Degree 

Bachelor’s Degree 

Graduate Degree 

Other 

 

5 

26 

17 

40 

28 

10 

 

4.0 

20.6 

13.5 

31.8 

22.2 

8.0 

Employment Status 

Employed for wages 

 

36 

 

28.5 
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Self-employed 

Out of work looking for work 

Out of work not looking for work 

Homemaker 

Student 

Military 

Retired 

Unable to work 

No Response 

9 

17 

8 

2 

12 

0 

22 

17 

3 

7.1 

13.5 

6.5 

1.6 

9.5 

0.0 

17.5 

13.5 

2.3 

Annual Household Income 

Less than $5,000 

$5,000 through $11,999  

$12,000 through $15,999  

$16,000 through $24,999  

$25,000 through $34,999  

$35,000 through $49,999  

$50,000 through $74,999  

$75,000 through $99,999  

$100,000 and greater 

Don’t Know 

No Response 

 

6 

11 

10 

12 

7 

15 

14 

7 

14 

8 

22 

 

4.8 

8.7 

7.9 

9.5 

5.6 

11.9 

11.1 

5.6 

11.1 

6.3 

17.5 

 

Table 4.2 

Spinal Cord Injury-Related Characteristics Sample (N = 126) 

Characteristics N % 

Injury Level 

Complete Paraplegia 

Incomplete Paraplegia 

Incomplete Quadriplegia  

Complete Quadriplegia 

No response 

 

44 

35 

24 

22 

1 

 

34.9 

27.8 

19.0 

17.5 

0.8 

Primary Mode of Mobility 

Manual Wheelchair 

Power Wheelchair 

Walking 

Other Assistive Device 

 

80 

33 

8 

5 

 

63.5 

26.2 

6.3 

4.0 

Cause of Injury 

Motor Vehicle Crashes 

Fall 

Sporting/Recreation Accidents 

Birth Defect 

Violence 

Natural Disaster 

Military Combat 

Other 

 

47 

20 

17 

7 

2 

1 

1 

31 

 

37.3 

15.8 

13.5 

5.6 

1.6 

0.8 

0.8 

24.6 
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Demographics of Test-retest Reliability Study 

The test-retest sample (N = 31) was comprised of ethnicity as mainly Non-Hispanic 

(96.8%; n = 30); race predominantly Caucasian/White (77.4%; n = 24}; and gender mostly males 

(77.4%; n = 24). Further, the mean age was 47.9 (± 13.0) years, and the majority of the sample 

was from the South (22.6%; n = 7).  The sample was predominantly married (54.8%; n =  17). 

The majority of the sample have received a Graduate degree (29.0%; n = 9) and were employed 

for wages (25.8%; n = 8).  The most prevalent level of SCI was incomplete paraplegia (32.3%; 

n= 10) and the mean years from time of injury was 12.1 (±9.9).  Majority of participants use a 

manual wheelchair for primary mobility (61.3%; n = 19) and motor vehicle accidents caused SCI 

in most of the sample (32.3%; n = 10).   A summary of the demographic frequency statistics for 

the test-retest sample is included in Table 4.3. The injury levels, years from occurrence of injury, 

primary mobility, and causes of injury are summarized in Table 4.4.  

Table 4.3 

Demographic Characteristics for Test-Retest Sample (N = 31) 

Characteristic N % 

Biological Sex 

Male 

Female 

 

24 

7 

 

77.4 

22.6 

Ethnicity 

Hispanic 

Non-Hispanic 

 

1 

30 

 

3.2 

96.8 

Race 

American Indian or Alaska Native 

Asian 

Black or African American 

Native Hawaiian / Other Pacifica Islander 

White 

 

0 

5 

2 

0 

24 

 

0 

16.1 

6.5 

0 

77.4 

Living Arrangements 

Single, living alone 

In relationship, living along 

In relationship, living together 

Have a roommate(s) 

 

5 

1 

1 

4 

 

16.1 

3.2 

3.2 

12.9 



 

 83 

Married 

Separated 

Divorced 

Widow(er) 

17 

0 

3 

0 

54.9 

0 

9.7 

0 

Geographic Location 

Midwest 

Northeast 

South 

West 

International 

Missing 

 

4 

4 

7 

8 

6 

2 

 

12.9 

12.9 

22.6 

25.8 

19.4 

6.5 

Education 

Some High School 

High School 

Associate Degree 

Bachelor’s Degree 

Graduate Degree 

Other 

 

1 

5 

6 

7 

9 

3 

 

3.2 

16.1 

19.4 

22.6 

29.0 

9.7 

Employment Status 

Employed for wages 

Self-employed 

Out of work looking for work 

Out of work not looking for work 

Homemaker 

Student 

Military 

Retired 

Unable to work 

 

8 

2 

3 

1 

1 

0 

0 

9 

7 

 

25.7 

6.5 

9.7 

3.2 

3.2 

0 

0 

29.0 

22.6 

Annual Household Income 

Less than $5,000 

$5,000 through $11,999  

$12,000 through $15,999  

$16,000 through $24,999  

$25,000 through $34,999  

$35,000 through $49,999  

$50,000 through $74,999  

$75,000 through $99,999  

$100,000 and greater 

Don’t Know 

No Response 

 

1 

0 

2 

2 

3 

3 

6 

1 

6 

3 

4 

 

3.2 

0 

6.5 

6.5 

9.7 

9.7 

19.3 

3.2 

19.3 

9.7 

12.9 
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Table 4.4 

Spinal Cord Injury-Related Characteristics for Test-Retest Sample (N = 31) 

Characteristics N % 

Injury Level 

Complete Paraplegia 

Incomplete Paraplegia 

Complete Quadriplegia 

Incomplete Quadriplegia 

 

6 

10 

7 

8 

 

19.4 

32.3 

22.6 

25.7 

Primary Mode of Mobility 

Manual Wheelchair 

Power Wheelchair 

Other Assistive Device 

Walking 

 

19 

9 

1 

2 

 

61.3 

29.0 

3.2 

6.5 

Cause of Injury 

Motor Vehicle Crashes 

Fall 

Sporting/Recreation Accident 

Violence 

Birth Defect 

Natural Disaster 

Military Combat 

Military Non-combat 

Other 

 

10 

7 

7 

0 

0 

0 

0 

0 

7 

 

32.2 

22.6 

22.6 

0 

0 

0 

0 

0 

22.6 

 

Physical Activity Analyses 

Summaries of the means, standard deviations, possible ranges, and observed ranges for 

the physical activity subscale items are included in Table 4.5.  Physical activity was assessed 

using the Physical Activity Scale for People with Physical Disabilities (PASIPD).  Twelve items 

in the scale were used to calculate physical activity scores and included, leisure activity (item 2), 

light sport activity (item 3), moderate sport activity (item 4), strenuous sport activity (item 5), 

exercise activity (item 6), light housework activity (item 7), heavy housework activity (item 8), 

home repairs activity (item 9), lawn care activity (item 10), gardening activity (item 11), care for 

another person activity (item 12), and work activity (item 13).  Each item included a question 

about days and hours spent doing the activity. The means, standard deviations, possible ranges, 
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and observed ranges for the physical activity items are summarized in Table 4.5.  Stationary 

activity (item 1) was used to familiarize participants with item format,  and was not included in 

calculating physical activity total score.  The mean days per week for stationary activity were 

3.69 (±0.57) and the mean hours per day were 3.29 (±0.75). 

The physical activity construct had a possible range of 0 to 198 with higher scores 

indicating higher levels of physical activity.  The observed range for the construct was 0 to 84 

with a mean of 20.41 MET hours/day and a standard deviation of 17.97.  The physical activity 

construct distribution had a skewness of 1.05 and kurtosis of 0.73.  These values and inspection 

of the histogram suggested a negatively skewed distribution with more observations below the 

mean than above the mean.  A histogram with a superimposed normal curve of the physical 

activity construct is illustrated in Figure 4.1. 

Table 4.5 

 

Ranges, Means, and Standard Deviations, for Physical Activity Categories from the Physical 

Activity Scale for People with Physical Disabilities (N = 126) 

 

 Descriptive Statistics of MET hours/day 

PA Type Possible Range Observed Range M SD 

Physical Activity 

total 

0-198 0-79 20.19 16.70 

Leisure 0-11 0-11 4.03 3.80 

Light Sport 0-13 0-13 1.72 2.36 

Moderate Sport 0-17 0-17 1.44 2.79 

Strenuous Sport 0-34 0-34 3.65 6.62 

Exercise 0-24 0-24 3.05 4.64 

Light Housework 0-6 0-6 0.90 1.20 

Heavy Housework 0-17 0-17 0.78 2.19 

Home Repair 0-17 0-6 0.36 0.97 

Lawn Care 0-17 0-6 0.39 1.21 

Gardening 0-17 0-17 0.38 1.77 

Care for person 0-6 0-6 0.74 1.53 

Work 0-19 0-19 2.73 6.03 
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Theoretical Construct Analyses 

Self-Regulation.  A summary of the mean, standard deviation, possible range, and 

observed range for the self-regulation subscale is include in Table 4.6.  Self-regulation was 

assessed through eight items (items 1, 2, 3, 4, 5, 6, 7, 8) by applying a 7-point semantic 

differential scale.  The self-regulation construct had a possible range of 8 to 56 with higher 

scores indicating higher use of self-regulatory skills for physical activity.  The observed range 

for the construct was 8 to 56 with a mean of 41.44 and a standard deviation of 15.05.  The self-

regulation construct distribution has a skewness of -0.91 and kurtosis of  -0.34.  These values and 

inspection of the histogram suggested a platykurtic and positively skewed distribution with more 

observations above the mean than below the mean.  A histogram with a superimposed normal 

curve of the self-regulation construct is illustrated in Figure 4.1.  A Spearman’s rank correlation 

was used to assess stability reliability for the test-retest data, and self-regulation was adequately 

correlated (r = 0.763).  Cronbach’s alpha was used to assess internal reliability of the instrument 

and the self-regulation subscale was adequate (α = 0.95). 

Self-Regulatory Efficacy.  The mean, standard deviation, possible range, and observed 

range for the self-regulation subscale are summarized in Table 4.6.  Self-regulatory efficacy was 

assessed through fourteen items (items 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22) 

applying a 7-point semantic differential scale.  The self-regulation construct had a possible range 

of 14 to 98 with higher scores indicating more confidence in self-regulatory skills for physical 

activity.  The observed range for the construct was 14 to 98 with a mean of 64.05 and a standard 

deviation of 23.63.  The self-regulatory efficacy construct distribution has a skewness of -0.62 

and kurtosis of  -0.49.  These values and inspection of the histogram suggested a positively 

skewed distribution with more observations above the mean than below the mean.  A histogram 
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with a superimposed normal curve of the self-regulatory efficacy construct is illustrated in Figure 

4.1. A Spearman’s rank correlation was used to assess stability reliability for the test-retest data, 

and self-regulatory efficacy was adequately correlated (r = 0.784).  Cronbach’s alpha was used to 

assess internal reliability of the instrument and the self-regulatory efficacy subscale was adequate 

(α = 0.96). 

Task Self-Efficacy.  A summary of the mean, standard deviation, possible range, and 

observed range for the task self-efficacy subscale is include in Table 4.6.  Task self-efficacy was 

assessed through four items (items 23, 24, 25, 26) applying a 7-point semantic differential scale.  

The task self-efficacy construct had a possible range of 4 to 28 with higher scores indicating 

more confidence for completion of tasks associated with physical activity.  The observed range 

for the construct was 4 to 28 with a mean of 20.43 and a standard deviation of 7.77.  The task 

self-efficacy construct distribution has a skewness of -0.77 and kurtosis of  -0.66.  These values 

and inspection of the histogram suggested a platykurtic and positively skewed distribution with 

more observations above the mean than below the mean.  A histogram with a superimposed 

normal curve of the task self-efficacy construct is illustrated in Figure 4.1. A Spearman’s rank 

correlation was used to assess stability reliability for the test-retest data, and task self-efficacy 

was adequately correlated (r = 0.746).  Cronbach’s alpha was used to assess internal reliability of 

the instrument and the task self-efficacy subscale was adequate (α = 0.94). 

Social Support.  The mean, standard deviation, possible range, and observed range for the 

social support subscale are summarized in Table 4.6.  Social support was assessed through three 

items (items 27, 28, 29) applying a 7-point semantic differential scale.  The social support 

construct had a possible range of 3 to 21 with higher scores indicating more social support for 

physical activity.  The observed range for the construct was 3 to 21 with a mean of 12.22 and a 



 

 88 

standard deviation of 5.59.  The social support construct distribution has a skewness of -0.001 

and kurtosis of  -1.18.  These values and inspection of the histogram suggested a normal 

distribution with an even number of observations below and above the mean.  A histogram with 

a superimposed normal curve of the social support construct is illustrated in Figure 4.1. A 

Spearman’s rank correlation was used to assess stability reliability for the test-retest data, and 

social support was adequately correlated (r = 0.869).  Cronbach’s alpha was used to assess 

internal reliability of the instrument and the social support subscale was adequate (α = 0.84). 

Outcome Expectations.  A summary of the mean, standard deviation, possible range, and 

observed range for the outcome expectations subscale is include in Table 4.6.  Outcome 

expectations were assessed through six items (items 29, 30, 31, 32, 33, 34, 35) applying a 7-point 

semantic differential scale.  The outcome expectations construct had a possible range of 6 to 42 

with higher scores indicating more positive outcome expectations for physical activity.  The 

observed range for the construct was 17 to 42 with a mean of 36.23 and a standard deviation of 

6.29.  The outcome expectations construct distribution has a skewness of -1.374 and kurtosis of 

1.525.  These values and inspection of the histogram suggested a positively skewed distribution 

with more observations above the mean than below the mean.  A histogram with a superimposed 

normal curve of the outcome expectations construct is illustrated in Figure 4.1.  A Spearman’s 

rank correlation was used to assess stability reliability for the test-retest data, and outcome 

expectation was weakly correlated (r = 0.393).  Cronbach’s alpha was used to assess internal 

reliability of the instrument and the outcome expectation subscale was adequate (α = 0.92). 
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Figure 4.1. Histograms with normal distribution curves applied to the outcome physical activity 

and self-regulation, self-regulatory efficacy, task self-efficacy, social support, and outcome 

expectations for physical activity (N = 126). 
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Table 4.6 

 

Ranges, Means, Standard Deviations, Cronbach’s Alpha Coefficients, and Test-Retest 

Correlation Coefficients for the Social Cognitive Theory Constructs (N = 126) 

 

 Descriptive Statistics 

 

 Reliability Statistics 

Construct 

Possible 

Range 

Observed 

Range M SD 

 Cronbach’s 

α 

Spearman’s 

r* 

Self-regulation 8-56 8-56 41.44 15.05  0.95 .763** 

Self-regulatory 

efficacy 

14-98 14-98 64.05 23.63  0.96 .784** 

Task self-efficacy 4-28 4-28 20.43 7.77  0.94 .746** 

Social support 3-21 3-21 12.22 5.59  0.84 .869** 

Outcome 

expectations 

6-42 17-42 36.23 6.29  0.92 .393** 

Note. *Stability reliability was calculated with a sample of 31 people with spinal cord injury 

using Spearman’s r. **Correlation coefficient is significant at the p < 0.05 level. 

 

Hypotheses Testing 

Null hypothesis 1.  Self-regulation (SR) will not have a significant relationship with 

physical activity METS among people with SCI.  A Spearman’s rank correlation assessed the 

relationship between self-regulation and physical activity over the past seven days.  The analysis 

revealed a significant, positive moderate correlation with physical activity (r = .432, p < .001).  

Consequently, the self-regulation scale was retained for the measurement model.    

Null hypothesis 2.  Self-regulatory efficacy (SRE) will not have a significant relationship 

with physical activity METS among people with SCI.  A Spearman’s rank correlation assessed 

the relationship between self-regulatory efficacy and physical activity over the past seven days.  

The analysis revealed a significant, positive moderate correlation with physical activity (r = .575, 

p < .001).  Consequently, the self-regulatory efficacy scale was retained for the measurement 

model. 

Null hypothesis 3.  Task self-efficacy (TS) will not have a significant relationship with 

physical activity METS among people with SCI.  A Spearman’s rank correlation assessed the 
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relationship between task self-efficacy and physical activity over the past seven days.  The 

analysis revealed a significant, positive moderate correlation with physical activity (r = .491, p < 

.001).  Consequently, the task self-efficacy scale was retained for the measurement model. 

Null hypothesis 4.  Social support (SS) will not have a significant relationship with 

physical activity METS among people with SCI.  A Spearman’s rank correlation assessed the 

relationship between social support and physical activity over the past seven days.  The analysis 

revealed a significant, positive weak correlation with physical activity (r = .284, p < .01).  The 

social support scale was retained for the measurement model. 

Null hypothesis 5.  Outcome expectation (OE) will not have a significant relationship 

with physical activity METS among people with SCI.  A Spearman’s rank correlation assessed 

the relationship between outcome expectation and physical activity over the past seven days.  

The analysis revealed a significant, positive weak correlation with physical activity (r = .247, p < 

.01). The outcome expectation scale was retained for the measurement model. 

Table 4.7 

Spearman Rank Correlation Coefficients for the Social Cognitive Theory Constructs (N = 126) 

Constructs 6. 5. 4. 3. 2. 1. 

1. Physical Activity .247* .284* .491** .575** .432** - 

2. Self-regulation .340** .318** .571** .745** -  

3. Self-regulatory 

efficacy 
.363** .299* .607** -  

 

4. Task self-efficacy .244* .264* -    

5. Social support -.040 -     

6. Outcome   

expectations 
-     

 

Note. *p < .01. **p < .001 
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Null Hypothesis 6.  The constructs of self-regulation (β1), self-regulatory efficacy (β2), 

task self-efficacy (β3), social support (β4), and outcome expectation (β5) combined will not 

significantly predict physical activity METS (ϒ) among people with SCI. 

 Regression Model: Enter Method.  Multiple regression analysis applying the Enter 

method was conducted to assess predictive validity of the measurement model.  ANOVA shows 

overall significance for the predictors (p < .000), indicating there is a significant slope.  The 

model explains 35.0% of the variance (r2 = 0.350).  Histogram shows overall normality with a 

few extreme outliers, outside of two standard deviations, and P-P plot shows normal distribution 

(see Figure 4.2). 

Each slope was tested for significance (p < 0.05), and the significant constructs included 

self-regulatory efficacy (0.000), task self-efficacy (0.048), and social support (0.037), while self-

regulation (0.054) and outcome expectation (0.640) were not significant.  Each of the constructs 

show a positive relationship in the model with physical activity except for self-regulation (β = -

0.324). The regression equation according to the intercept and significant predictors and their 

coefficients was physical activity = -9.626 + 0.447*self-regulatory efficacy + 0.430*task self-

efficacy + 0.497*social support.  The multiple regression model with coefficients of predictors is 

in Table 4.8. 

 Regarding the multicollinearity statistics, the VIF (variance inflation factor) and the 

tolerance shows high correlation for self-regulatory efficacy (0.295; VIF = 3.388) and moderate 

correlation for self-regulation (0.317; VIF = 3.157) and task self-efficacy (0.582; VIF = 1.720) 

between the predictors. Other predictors included in the model have low correlation, social 

support (0.858; VIF = 1.166) and outcome expectation (0.898; VIF = 1.114).  
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The maximum residual is 45.03 with a standard deviation of 9.87, and is 3.28 standard 

deviations from the mean, which is an outlier.  The minimum residual is -22.70 and is under two 

standard deviations from the mean at -1.65.  The histogram and normality show a few extreme 

outliers on the upper end, but overall express normality. This regression analysis was appropriate 

for these data. 

Table 4.8 

Coefficients of Multiple Regression Model using Enter Method for Physical Activity and Social 

Cognitive Theory Constructs Variables (N = 126) 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t p B Std. Error Beta 

(Constant) -9.626 7.523 - -2.077 .125 

Self-regulation -.324 1.165 -.271 -2.061 .054 

Self-regulatory 

efficacy 

.447 1.348 .587 4.317 .000** 

Task self-efficacy .430 .828 .186 1.912 .048* 

Social Support .497 .709 .155 1.936 .037* 

Outcome 

Expectations 

.556 1.188 0.36 .468 .640 

Note. Enter Method used for multiple regression analysis. *p < 0.1; **p < 0.05 
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Figure 4.2. Histogram with normal distribution curves applied and Normality Plot of 

Standardized Residuals of Full Social Cognitive Theory Multiple Regression Model (N = 126). 

 

Regression Model: Backward Method.  Multiple regression analysis assessed applying 

the Enter method was conducted to assess predictive validity of the measurement model.  

ANOVA shows overall significance for the predictors (p < .000), meaning there is a significant 

slope.  The final model explains 31.2% of variance (r2 = 0.312).  Histogram shows overall 

normality with a few extreme outliers, outside of two standard deviations, and P-P plot shows 

normal distribution (see Figure 4.3) 

The regression equation according to the intercept and significant predictors and their 

coefficients: physical activity = -7.89 + 4.88*self-regulatory efficacy + 1.389*social support.  

The multiple regression models with coefficients of predictors are in Table 4.9.  Regarding the 

multicollinearity statistics, the VIF (variance inflation factor) and the tolerance shows low 

correlation for self-regulatory efficacy (0.907; VIF = 1.102) and social support (0.907; VIF = 

1.102) between the predictors.  
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The maximum residual is 47.49 with a standard deviation of 13.85, and is 3.4 standard 

deviations from the mean, which is an outlier.  The minimum residual is -23.45 and is under two 

standard deviations from the mean at -1.68.  The histogram and normality show a few extreme 

outliers on the upper end, but overall express normality. This regression analysis was appropriate 

for these data. 

Table 4.9 

 

Coefficients of Multiple Regression Models using Backward Method for Physical Activity and 

Social Cognitive Theory Constructs Variables (N = 126) 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

t p B Std. Error Beta 

1 (Constant) -11.626 7.523    

Self-regulation  -2.266 1.165 -.254 -1.945 .054* 

Self-regulatory efficacy  5.598 1.348 .563 4.152 .000** 

Task self-efficacy  1.652 .828 .193 1.996 .048** 

Social support  1.497 .709 .168 2.112 .037** 

Outcome expectations  

 

.556 1.188 .036 .468 .640 

2 (Constant) -8.710 4.212    

Self-regulation  -2.223 1.158 -.250 -1.920 .057* 

Self-regulatory efficacy  5.670 1.335 .570 4.246 .000** 

Task self-efficacy  1.662 .825 .194 2.015 .046** 

Social support  

 

1.452 .700 .163 2.074 .040** 

3 (Constant) -10.070 4.197    

Self-regulatory efficacy  3.879 .966 .390 4.016 .000** 

Task self-efficacy  1.438 .825 .168 1.743 .084* 

Social support  

 

1.246 .699 .140 1.782 .077* 

4 (Constant) -7.891 4.040    

Self-regulatory efficacy  4.883 .781 .491 6.251 .000** 

Social support  1.389 .700 .156 1.983 .050** 

Note. Backward Method used for multiple regression analysis. *p < 0.1; **p < 0.05 
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Figure 4.3. Histogram with normal distribution curves applied and Normality Plot of 

Standardized Residuals of Final Social Cognitive Theory Multiple Regression Model (N = 126). 

 

Null hypothesis 7. The constructs of self-regulation (β1), self-regulatory efficacy (β2), 

task self-efficacy (β3), social support (β4), and outcome expectation (β5) combined will not 

provide a significantly valid and reliable instrument for predicting physical activity METS (ϒ) 

among people with SCI.  

 Measurement Model.  Exploratory factor analysis applying the Maximum Likelihood 

(ML) method was conducted to assess discriminant and convergent validity of the measurement 

model.  Discriminant validity examined the extent to which the model indicators of each 

construct adequately loaded on their respective factor.  Factor analysis was utilized to assess 

factor loading with the varimax, quartimax, equamax , and promax rotations.  Promax rotation 

was selected as it extracted at least one item for each construct with above 0.5 communality.  

The factors were unforced, using eigenvalues to identify number of factors, which returned five 

factors explaining 74.4% of the variance extracted. 
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 Kaiser-Meyer-Olkin Measure of Sampling Adequacy (0.895) exceeded 0.7 and Bartlett’s 

Test of Sphericity was significant.  Next, communalities were inspected and values less than 0.5 

removed.  Item three for social support (0.488) and item six for outcome expectations (0.336) 

were removed because of low extraction values.  Cumulative percent of variance explained 

exceeded the a priori criteria of 60%.  Issues with pattern matrix included cross-loadings less 

than 0.2 differences for self-regulation items one and two and self-regulatory efficacy items one, 

two, three, four, and five. These items were removed one at a time until no cross-loadings greater 

than 0.2 existed, which resulted in the removal of each of the listed items.  The final pattern 

matrix consisted of five factors with all loadings above 0.5 with an average loading for each 

factor above 0.7.  Inspection of the factor correlation matrix showed all constructs to be lower 

than 0.7 (see Table 4.9).  The data provided support for the discriminant validity of the five-

factor SCT model. 

 Convergent validity examined the extent to which the model indicators of each construct 

converged adequately.  Indicator factor loadings, construct reliability, internal consistency, and 

percent of variance extracted were calculated to assess convergent validity. Internal consistency 

was assessed using Cronbach’s alpha.  Construct reliability values for the self-regulation (0.95), 

self-regulatory efficacy (0.96), task self-efficacy (0.94), social support (0. 84), and outcome 

expectations (0.92) each exceeded the 0.70 a priori criteria.  The percent of variance extracted for 

self-regulation (9.9%), self-regulatory efficacy (35.9%), task self-efficacy (14.8%), social 

support (7.4%), and outcome expectations had a total percent of variance extracted (74.4%) that 

exceeded the a priori criteria of 60%.  The data provided support for the convergent validity of 

the five-factor SCT model.  Table 4.10 provides the indicator factor loadings, construct 
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reliability, and percent of variance extracted for each of the latent factors in the final 

measurement model.   

Table 4.10 

Factor Correlation Matrix for Social Cognitive Theory Constructs in Sample of People with 

Spinal Cord Injury (N = 126) 

 

 Factor 5. 4. 3. 2. 1. 

1. Self-regulatory efficacy .211 .559 .239 .666 - 

2. Self-regulation .260 .466 .256 -  

3. Outcome   expectations -.024 .230 -   

4. Task self-efficacy  .215 -    

5. Social support -     

Note. Extraction Method: Maximum Likelihood. Rotation Method: Promax with Kaiser 

Normalization 

 

 

Table 4.11 

Factor Analysis Applying Maximum Likelihood Method: Factor Loadings, Construct Reliability, 

and Percent of Variance Extracted for Social Cognitive Theory-based Constructs in Sample of 

People with Spinal Cord Injury (N = 126) 

 

Construct Factor 

Loadings 

Construct 

Reliability 
%VE 

Self-Regulation 

1. Item 3. I have a plan regarding physical activity. 

Definitely not true – Definitely true 

2. Item 4. I have a plan about when I will be physically 

active. Definitely not true – Definitely true 

3. Item 5. I have a plan for where I will be physically active. 

Definitely not true – Definitely true 

4. Item 6. I have a plan for how often (number of days or 

minutes) I will be physically active. Definitely not true – 

Definitely true 

5. Item 7. I have a specific goal(s) I would like to achieve 

through physical activity, such as increasing strength or 

losing weight. Definitely not true – Definitely true 

6. Item 8. I have a specific goal(s) about how often I would 

like to engage in physical activity, such as a specific 

number of days or minutes. Definitely not true – 

Definitely true 

 

 

 

.89 

 

.93 

 

.88 

 

.98 

 

 

.70 

 

 

.82 

.95 

 

9.9% 
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Self-Regulatory Efficacy (Barriers) 

1. Item 14. If you were fatigued, how confident are you that 

you will participate in physical activity for at least 20 

minutes on 2 days per week over the next month? Not at 

all confident – Completely confident 

2. Item 15. If you were short on time, how confident are you 

that you will participate in physical activity for at least 20 

minutes on 2 days per week over the next month? Not at 

all confident – Completely confident 

3. Item 16. If you had transportation problems, how 

confident are you that you will participate in physical 

activity for at least 20 minutes on 2 days per week over 

the next month? Not at all confident – Completely 

confident 

4. Item 17. If you were having pain due to spinal cord 

injury, how confident are you that you will participate in 

physical activity for at least 20 minutes on 2 days per 

week over the next month? 

5. Item 18. If there was bad weather, how confident are you 

that you will participate in physical activity for at least 20 

minutes on 2 days per week over the next month? Not at 

all confident – Completely confident 

6. Item 19. If you lacked support, such as assistance or 

money, how confident are you that you will participate in 

physical activity for at least 20 minutes on 2 days per 

week over the next month? Not at all confident – 

Completely confident 

7. Item 20. If you lacked motivation, how confident are you 

that you will participate in physical activity for at least 20 

minutes on 2 days per week over the next month? Not at 

all confident – Completely confident 

8. Item 21. If you lacked knowledge of adapted physical 

activity, how confident are you that you will participate in 

physical activity for at least 20 minutes on 2 days per 

week over the next month? Not at all confident – 

Completely confident 

9. Item 22. If you lacked access to an accessible fitness 

center or park, how confident are you that you will 

participate in physical activity for at least 20 minutes on 2 

days per week over the next month? Not at all confident – 

Completely confident 

 

 

 

 

 

 

.70 

 

 

 

.75 

 

 

 

.82 

 

 

 

 

.75 

 

 

 

.73 

 

 

 

.68 

 

 

 

 

.72 

 

 

 

.80 

 

 

 

 

.87 

.96 35.9% 
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Task Self-efficacy 

1. Item 23. Push wheelchair without stopping for 20 minutes 

at a pace that requires some concentration and increases 

breathing and heart rate a little faster than normal. Not at 

all confident – Completely confident 

2. Item 24. Push wheelchair without stopping for 20 minutes 

at a pace that requires a lot of concentration and increases 

breathing and heart rate much faster than normal. Not at 

all confident – Completely confident 

3. Item 25. Lift weights, such as machines or dumbbells, for 

20 minutes that makes my muscles feel warmer than 

normal and requires some concentration to complete. Not 

at all confident – Completely confident 

4. Item 26. Lift weights, such as machine or dumbbells, for 

20 minutes that makes my muscles begin to burn and feel 

tight and tense and requires full concentration to complete. 

Not at all confident – Completely confident 

 

 

.97 

 

 

 

 

.94 

 

 

 

 

.73 

 

 

 

.76 

 

 

 

.94 14.8% 

Social Support 

1. Item 27. During the past three months my family or 

friends were physically active with me. Never – Very 

often 

2. Item 28. During the past three months my family or 

friends offered to be physically active with me. Never – 

Very often 

 

.99 

 

 

.75 

.84 7.4% 

 

Outcome Expectation 

Participating in physical activity for a minimum of 20 

minutes, at least 2 days per week, over the next month would 

be: 

1. Item 30. Extremely beneficial for my body – extremely 

harmful for my body. 

2. Item 31. Extremely valuable for my health – extremely 

worthless to my health. 

3. Item 32. Extremely good for my mind – extremely bad for 

my mind. 

4. Item 33. Extremely stress-reducing – extremely stressful. 

5. Item 34. Extremely enjoyable – extremely unenjoyable. 

 

 

 

 

 

.97 

 

.99 

 

.91 

 

.69 

 

.68 

 

.92 

 

6.3% 

Note. Abbreviations: %VE, percent variance extracted. 
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Summary 

 The results of this investigation were provided in this chapter. Descriptive statistics 

described the characteristics of the sample.  Correlation coefficients assessed the internal 

consistency, construct reliability, and stability of the SCT constructs.  Bivariate correlation 

coefficients described the relationships among the SCT constructs.  Exploratory factor analysis 

using the maximum likelihood (ML) established convergent and discriminant validity.  Multiple 

regression analysis tested the predictive validity of the model.   

Validity and reliability of an instrument designed to measure constructs from the SCT 

was assessed in its ability to predict physical activity among people with SCI.  Self-regulatory 

efficacy and social support were significant predictors of physical activity, whereas self-

regulation, task self-efficacy, and outcome expectation were not.  Chapter 5 includes a discussion 

of findings from this study. 
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CHAPTER FIVE 

DISCUSSION 

There are over 200,000 people with spinal cord injury in the U.S. alone and each year 

another 15,000 to 20,000 incidences occur.  Massive trauma to the spine can result in a SCI 

leaving behind devastation to the body including paralyzed muscle and loss of sensation.  People 

with SCI are more susceptible to sedentary lifestyles because of the displacement of physical 

functioning caused by the spinal cord injury; the overwhelming majority of this population is 

physically inactive.  The purpose of this study was to develop and validate a theory-based 

instrument to predict physical activity among people with SCI.  Predicting physical activity 

among SCI population included operationalizing theoretical constructs and creating subscales.  A 

theory-based instrument for measuring social cognitions for physical activity could be utilized in 

the development of health education interventions for people with SCI.  

Conclusions of Research Questions 

Research Questions 1.  What is the relationship between self-regulation and physical 

activity among people with SCI? Null hypothesis 1 addressed this research question and stated as 

follows: Self-regulation (SR) will not have a significant relationship with physical activity METS 

among people with SCI.  A Spearman’s rank correlation assessed the relationship between self-

regulation and physical activity over the past seven days.  The analysis revealed a significant, 

positive moderate correlation with physical activity (r = .432, p < .001).  Consequently, null 

hypothesis 1 was rejected, and the self-regulation scale was retained for the measurement model.  
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Research Questions 2.  What is the relationship between self-regulatory efficacy and 

physical activity among people with SCI?  Null hypothesis 2 addressed this research question and 

stated as follows:  Self-regulatory efficacy (SRE) will not have a significant relationship with 

physical activity METS among people with SCI.  A Spearman’s rank correlation assessed the 

relationship between self-regulatory efficacy and physical activity over the past seven days.  The 

analysis revealed a significant, positive moderate correlation with physical activity (r = .575, p < 

.001).  Consequently, null hypothesis 2 was rejected, and the self-regulatory efficacy scale was 

retained for the measurement model. 

Research Questions 3.  What is the relationship between task self-efficacy and physical 

activity among people with SCI?  Null hypothesis 3 addressed this research question and stated 

as follows:  Task self-efficacy (TS) will not have a significant relationship with physical activity 

METS among people with SCI.  A Spearman’s rank correlation assessed the relationship between 

task self-efficacy and physical activity over the past seven days.  The analysis revealed a 

significant, positive moderate correlation with physical activity (r = .491, p < .001).  

Consequently, null hypothesis 3 was rejected, and the task self-efficacy scale was retained for the 

measurement model. 

Research Questions 4.  What is the relationship between social support and physical 

activity among people with SCI?  Null hypothesis 4 addressed this research question and stated 

as follows: Social support (SS) will not have a significant relationship with physical activity 

METS among people with SCI.  A Spearman’s rank correlation assessed the relationship between 

social support and physical activity over the past seven days.  The analysis revealed a significant, 

positive weak correlation with physical activity (r = .284, p < .01).  Consequently, null 

hypothesis 4 was rejected, and the social support scale was retained for the measurement model. 
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Research Questions 5.  What is the relationship between outcome expectations and 

physical activity among people with SCI?  Null hypothesis 5 addressed this research question and 

stated as follows: Outcome expectation (OE) will not have a significant relationship with 

physical activity METS among people with SCI.  A Spearman’s rank correlation assessed the 

relationship between outcome expectation and physical activity over the past seven days.  The 

analysis revealed a significant, positive weak correlation with physical activity (r = .247, p < 

.01). Consequently, null hypothesis 5 was rejected, and the outcome expectation scale was 

retained for the measurement model. 

Research Questions 6. To what extent does the combination of the constructs of self-

regulation, self-regulatory efficacy, task self-efficacy, social support, and outcome expectation 

predict physical activity among people with SCI?  Null hypothesis 6 addressed this research 

question, which was stated as follows: The constructs of self-regulation (β1), self-regulatory 

efficacy (β2), task self-efficacy (β3), social support (β4), and outcome expectation (β5) combined 

did not significantly predict physical activity METS (ϒ) among people with SCI.  The researcher 

conducted multiple regression analysis applying the Enter Method to assess predictive validity of 

the measurement model.  ANOVA shows overall significance for the predictors (p < .000), 

indicating there is a significant slope.  The model explained an adequate amount of the variance 

at 35.0% (r2 = 0.350).  Each slope was tested for significance (p < 0.05), and the significant 

constructs included self-regulatory efficacy (0.000), task self-efficacy (0.048), and social support 

(0.037), while self-regulation (0.054) and outcome expectation (0.640) were not significant.  

Consequently, null hypothesis 6 was not rejected. 

Further, multiple regression analysis using the Backward Method identified a model with 

significant predictors.  ANOVA shows overall significance for the predictors (p < .000), meaning 
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there is a significant slope.  The final model explained an adequate 31.2% of the variance (r2 = 

0.312).  The regression equation included an intercept (-7.89) and the significant predictors of 

self-regulatory efficacy (β = 4.88; p < .05) and social support (β = 1.389; p < .05).   

Research Question 7.  Will the factor structure of the instrument be similar to previous 

research indicating the presence of five factors underlying the items of the instrument for this 

sample of people with SCI?  Null hypothesis 7 addressed this research question, which was stated 

as follows: The constructs of self-regulation (β1), self-regulatory efficacy (β2), task self-efficacy 

(β3), social support (β4), and outcome expectation (β5) combined did not provide a significantly 

valid and reliable instrument for predicting physical activity METS (ϒ) among people with SCI.  

The researcher evaluated internal consistency using Cronbach’s alpha.  Construct reliability 

values for the self-regulation (0.95), self-regulatory efficacy (0.96), task self-efficacy (0.94), 

social support (0. 84), and outcome expectations (0.92) each exceeded the 0.70 a priori criteria.  

The percent of variance extracted for self-regulation (9.9%), self-regulatory efficacy (35.9%), 

task self-efficacy (14.8%), social support (7.4%), and outcome expectations had a total percent 

of variance extracted (74.4%) that exceeded the a priori criteria of 60%.  The data provided 

support for the convergent validity of the five-factor SCT model.   

The final pattern matrix consisted of five factors with all loadings above 0.5 with an 

average loading for each factor above 0.7.  Inspection of the factor correlation matrix showed all 

constructs have correlations lower than 0.7.  The data provided support for the discriminant 

validity of the five-factor SCT model. 

Discussion 

Outcome Measure (Physical Activity) 
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The PASIPD was used to measure the outcome measure of physical activity.  The unit of 

measurement was metabolic equivalent of task (MET) of hours per day.  A MET is a 

physiological measure expressing the energy cost (calories) of different types of physical 

activity.   A MET value of four means that a person is expending four times the energy than they 

would at rest.  The mean physical activity in the current study was 20.19 MET hours/day (SD = 

16.70), with an observed range of 0—79 MET hours/day.  The positively skewed data comprised 

of 50% of participants measuring less than or equal to 17 MET hours/day.  This result is 

consistent with Washburn’s et al. (2002) study among people with physical disabilities.  The 

mean score was 20.2 MET hours/day (SD = 14.5), with an observed range from 0 –67.9 MET 

hours/day.  Approximately 50% of participants had measures less than or equal to 19 MET 

hours/day (Washburn et al., 2002).   

When comparing to prior studies, the unit of MET hours/day is not very useful.  

Therefore, minutes of physical activity per day were calculated to compare to the Latimer et al. 

(2006) study, which used the Physical Activity Recall Assessment for people with Spinal Cord 

Injury.  Means and standard deviations for physical activity for both studies are presented in 

Table 5.1. 

Recommendations from the Physical Activity Guidelines for Americans is to obtain a 

minimum of 150 minutes of moderate physical activity or 75 minutes of strenuous physical 

activity each week.  The results of the current study reveal that people with SCI exceed the 

recommendations; however, these results should be interpreted cautiously as the PASIPD lacks 

criterion validity.  
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Table 5.1 

Comparison of Means and Standard Deviations of Physical Activity between Current Study and 

a Prior Study 

 

Study 
Leisure Time Physical Activity (min/day) 

Mild  Moderate Heavy Total 

 

Current Study 

 
131.30 ±107.30 55.03 ±75.76 27.37 ±49.67 213.70 ±177.52 

Latimer et al. 

2005 study 
123.09 ±117.52 66.45 ±73.79 18.24 ±29.21 207.78 ±164.71 

 

Predictors for Physical Activity  

 A social cognitive theory-based instrument was drafted from the literature, reviewed by 

an expert panel, and assessed using cognitive interviews.  The researcher then tested the 

instrument through collecting data with a sample of 126 people with SCI.  First, a Spearman 

Rank Correlation assessed relationships between the SCT constructs.  Self-regulatory efficacy 

and self-regulation had a significant, strong correlation (r = .745).  Ginis, Latimer et al (2011) 

also found a strong significant correlation between these predictors (r = .820).   

In the present study, significant, moderate correlations existed between task self-efficacy 

and self-regulation and between task self-efficacy and self-regulatory efficacy.  All other 

correlations among predictors were significant and weak, except for a negative, nonsignificant 

weak correlation between social support and outcome expectation.  Bivariate correlations among 

these variables had a mean of 0.379, which was slightly higher than the Ginis, Latimer et al. 

(2011) study that used the same SCT constructs (Mcorrelation = 0.27). 

 Correlations between the predictors (SCT constructs) and physical activity were all 

positive and significant.  Moderate correlations existed between physical activity and self-

regulatory efficacy, self-regulation, and task self-efficacy, while weak correlations included 
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social support and outcome expectations.  In comparison to the Ginis, Latimer et al. (2011) 

study, all of the correlations in the current study were higher with the exception of self-

regulation.  Table 5.2 presents univariate analysis for strength of predictors for physical activity 

among people with SCI. 

Table 5.2 

Strength of Correlations between Social Cognitive Theory Constructs and Physical Activity 

among People with Spinal Cord Injury using Univariate Analysis (N = 126) 

 

Weak (<0.30) Moderate (0.31-0.69) Strong (>0.70) 

 

Outcome Expectation 

 

Social Support 

 

Self-regulatory efficacy 

 

Self-regulation 

 

Task Self-efficacy 

- 

 

In order to determine the predictive validity of the model, the researcher conducted 

multiple regression analysis applying the Enter Method to assess the entire model.  The model 

explained an adequate amount of variance at 35.0% (r2 = 0.350) and ANOVA revealed a 

significant slope for the overall model.  Each slope was tested for significance (p < 0.05), and the 

significant constructs included self-regulatory efficacy (0.000), task self-efficacy (0.048), and 

social support (0.037), while self-regulation (0.054) and outcome expectation (0.640) were not 

significant.  In order to identify a prediction model that contained all significant predictors, the 

researcher used the Backward Method for multiple regression.  The final model explained an 

adequate amount of variance at 31.2% (r2 = 0.312), with self-regulatory efficacy (β = 4.88; p < 

.05) and social support (β = 1.389; p < .05) comprising the prediction model. 

Multivariate analysis revealed that self-regulatory efficacy and social support were the 

strongest predictors of physical activity among people with SCI, as they were the only two 
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constructs in the final regression model.  In contrast, a prior study found self-regulation to be the 

only construct with a significant direct effect on physical activity, and that social support had 

almost no effect (Ginis, Latimer et al., 2011).   

The mean self-regulatory efficacy was 64.05 (SD = 23.63), based on a possible range of 

14-98.  This mean score is adequate (greater than the midpoint of 42).  Though the mean score 

may be considered adequate, the large standard deviation reveals that 47% of participants scored 

between 16.79 and 64.05.  This indicates the need to increase self-regulatory efficacy for 

physical activity among people with SCI, and the need to determine level of self-regulatory 

efficacy before an intervention.   

Self-regulatory efficacy (p < .001) had a statistically significant relationship with physical 

activity for this sample of people with SCI.  Prior research on physical activity among people 

with SCI has recommended focusing on action planning and coping planning to facilitate self-

regulatory efficacy.  Action planning includes scheduling physical activity on a calendar, such as 

times, days, and location, setting goals for physical activity, and writing out a plan to reach those 

goals.  Coping planning involves listing barriers to physical activity, then developing a plan to 

manage each of those barriers that may arise.  An intervention included motivational counseling 

sessions, where a trained professional helped the participants go through both the action and 

coping planning.  Latimer-Cheung et al. (2013) concluded that motivational interviewing 

techniques could be helpful for increasing individuals’ confidence in setting goals for leisure 

time physical activity and increasing intentions to reach those goals.  

The mean social support was 12.22 (SD = 5.59), based on a possible range of 3-21.  The 

mean score is near the midpoint in the scale, indicating that on average people with SCI 

sometimes have social support for physical activity.  This indicates the need to provide social 
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support for physical activity among a proportion people with SCI, and the need to determine 

level of social support before an intervention.   

Social support (p = 0.50) had a statistically significant relationship with physical activity 

for this sample of people with SCI.  Prior research provides evidence of social support increasing 

physical activity among people with SCI, as people with strong social support are more likely to 

increase physical activity behavior in both the SCI population (Arbour-Nicitopoulos, Martin 

Ginis, & Wilson, 2010; Ginis et al, 2011); and in the general population (Anderson, Wojcki, 

Winett, & Williams, 2006).   A pilot study used peer mentors to deliver a home-based 

intervention to increase social cognitive determinants and strength-training behavior. An 

experienced certified personal trainer, and a peer with paraplegia, (classified as a habitual 

exerciser and from a peer support and SCI exercise program), conducted home visits with people 

with SCI.  The peer modeled different exercises for the participant and assisted them in 

performing the exercises. The study resulted in increases for task frequency self-efficacy 

(d=0.52), barrier self-efficacy, intentions, and action planning (Latimer-Cheung et al, 2013).  

 Though not a significant predictor, the mean self-regulation score was 41.44 (SD = 

15.05), based on a possible range of 8-56.  Self-regulation was not a significant predictor of 

physical activity within the multiple regression model.   This is inconsistent with results from a 

prior study, where self-regulation was the only significant direct predictor of physical activity 

(Ginis, Latimer et al., 2011).  

Another nonsignificant construct, task self-efficacy resulted in a mean score of 20.43 (SD 

= 7.77), based on a possible range of 4-28.  There are several potential reasons why task self-

efficacy was not significant within the multiple regression model.  The items were categorized 

into aerobic training and strength training and subsequently divided into moderate intensity and 
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heavy intensity.  The description of intensity was defined by the Physical Activity Guidelines for 

Adults with Spinal Cord Injury (Ginis, Hicks et al., 2011).  The current study found that 

participants did not differentiate between moderate and heavy intensity.  Results regarding task 

self-efficacy differed from results of Ginis, Latimer et al. (2011) that indicated it was an indirect 

predictor of leisure-time physical activity among people with SCI (Ginis, Latimer et al., 2011). 

Finally, the mean outcome expectation score, though not a significant construct, was 

36.23 (SD = 6.29), based on a possible range of 6-42.  Based on standard deviation, the majority 

of participants scored higher than the midpoint of 18.  This indicates that overall people with SCI 

have good outcome expectations for physical activity.  However, this predictor was not 

significant (p = 0.640) in the multiple regression analysis or reliable (r = 0.393) for the test-

retest.  Previous research with physical activity among people with SCI have used an outcome 

expectations scale, and found that it indirectly predicted physical activity (Ginis, Latimer et al., 

2011).  The initial draft of the instrument from the current study included this scale; however, the 

expert panel stated that the items in the scale were too similar and suggested revising items or 

removing most of them.  The researcher revised the scale to create items that were more distinct 

because though the prior scale items were a significant predictor, the effect size was small 

(β=0.26). 

Factor Analysis 

 The current study’s purpose was to develop an SCT-based instrument to predict physical 

activity among people with SCI.  Instrument development included drafting items from the 

scientific literature, presenting to an expert panel to provide face and content validity, modifying 

the instrument based off of experts’ feedback, and conducting cognitive interviews with the 

instrument.  Further, testing of the instrument entailed univariate analysis, multivariate analysis, 
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test-retest reliability, and factor analysis.  These assessments evaluated the validity and reliability 

of the instrument. 

An exploratory factor analysis was conducted to investigate if factor structure would be 

similar to previous research indicating the proposed model.  The proposed model, which is 

consistent with the scientific literature, includes five constructs, self-regulation, self-regulatory 

efficacy, task self-efficacy, social support, and outcome expectations.  In addition, the factor 

analysis was conducted to seek modifications of current instrument to improve validity and 

reliability.  A series of steps were taken to identify a sound model with all items loading 

adequately.  

First, a Promax rotation was chosen due to having the highest communalities among 

items when compared to other rotations.  The sampling adequacy and sphericity tests were 

adequate.  Next, communalities were inspected and values less than 0.5 removed.  The lowest 

extraction value for communality and first removed was item six for outcome expectations, 

which assessed participants’ perceived result of physical activity as painful or pain-relieving.  

One other removal due to a low extraction value for communality was item three for social 

support, which asked about encouragement for physical activity.  Cumulative percent of variance 

explained resulted in an adequate amount.    

Finally, issues with the pattern matrix were addressed and cross-loadings with less than a 

0.2 difference were removed one at a time.  The pattern matrix consisted of five factors based on 

eigenvalues with the majority of construct items loading together.  Self-regulatory efficacy and 

self-regulation had several items cross-loading on two of the factors, possibly due to the high 

correlation of the two constructs.  Self-regulation items one and two were low and cross loading 

on the two factors, and these two items measured intentions for physical activity.  Both items 
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were removed as neither item would load adequately in the presence or absence of the other.  

The self-regulatory efficacy items one through five, which measured goal setting, planning, and 

scheduling self-efficacy, were low and cross loading on the two factors as well. These items 

were removed one at a time until no cross-loadings greater than 0.2 existed, which resulted in the 

removal of each of the listed items.   

The final pattern matrix consisted of five factors with all loadings above 0.5 with an 

average loading for each factor above 0.7.  Inspection of the factor correlation matrix showed all 

constructs to be lower than 0.7.  The data provided support for the discriminant and convergent 

validity of the five-factor SCT model.  For a presentation of the final model with items listed, see 

Table 4.11. 

Through item removal, a final factor structure resulted in a five-factor model with items 

loading adequately on their respective constructs.  These items should be included in the 

instrument.  The remaining items within self-regulatory efficacy in the final factor model 

pertained to barriers for physical activity among people with SCI.  Self-regulatory efficacy 

explained the majority of the variance in the factor analysis; therefore, the study findings 

indicated those barriers are important to address for this population.  This has been well 

documented in the literature (Cowan et al., 2013; Keegan et al., 2014; Rimmer et al., 2004; 

Roberton et al., 2011; Williams et al., 2014).  

This study provides direction for further development of a valid and reliable instrument 

for predicting physical activity among people with SCI.  The self-regulatory efficacy subscale 

should include only barrier items to be further distinguished from the self-regulation subscale.  

The self-regulation subscale should include planning (items 3, 4, 5, and 6) and goal-setting 

(items 7 and 8), and exclude intention (items 1 and 2).  Social support may only need the first 
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two items of the three to be a significant predictor of physical activity among people with SCI.  

Outcome expectations may be reduced from six to five items.  After instrument modifications, 

the instrument should be evaluated for efficacy with a larger sample size.  Three-hundred is 

recommended for efficacy testing and using structural equation modeling techniques to further 

validate the instrument (Tabachnick & Fidell, 2007). 

Implications for Health Education and Promotion 

 Based on findings from the study, physical activity interventions targeted at people with 

spinal cord injury should focus on improving self-regulatory behaviors and providing social 

support to increase physical activity.  The results from this instrument development study could 

be used to design and evaluate social cognitive theory–based interventions to increase physical 

activity behavior among people with SCI.  According to the findings of this study, intervention 

planning should create strategies for improving self-regulatory efficacy and social support for 

physical activity among people with SCI.  

To reify self-regulatory efficacy within an intervention might entail activities where the 

participants write out specific goals pertaining to physical activity that they would like to 

accomplish.  Possible goals might include increasing strength or endurance, changing body 

composition (i.e. adding muscle, reducing adipose tissue), improving for an adaptive sport, or 

simply to increase physical activity by a number of minutes.  Next, the participants would outline 

a schedule for days, duration, and the location they might engage in physical activity.  Any 

example of this may include filling out a calendar by choosing from a list of activities ranging 

from leisure physical activity to strenuous physical activity.  Once participants have added this 

information to their calendar, they should write out a detailed plan for reaching each of their 

goals and following through on their committed physical activity schedule.  Planning would 
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include preparation for engaging in physical activity, such as the type of physical activity, the 

resources needed (i.e. gym, park, assistance, transportation, adaptive equipment), and guidelines 

for the activity specific to an individual with SCI.  

There are many barriers to physical activity for people with SCI including personal 

barriers, such as pain, bowel and bladder management, and low physical functioning, and 

environmental barriers, such as transportation, accessible facilities, assistance, and cost 

associated with adaptive equipment (Rimmer et al., 2004).  Addressing barriers within an 

intervention may include discussion of potential barriers to physical activity and devising a plan 

for coping with each barrier.  For example, addressing many barriers may involve finding an 

exercise facility that is completely accessible, has adaptive equipment, and provides a support 

staff that can assist members.  An increasing number of programs in the U.S. are becoming 

inclusive for people with physical disabilities, and educating people on those opportunities 

would be important for an intervention.  Other coping strategies for barrier may include pack an 

extra change of clothes and plenty of bathroom supplies the night before, make a back-up plan 

for physical activity, such as a home exercise routine, in case of bad weather or transportation 

issues, and applying for quality of life grants allocated for adaptive sport and exercise equipment 

for people with physical disabilities. 

Social support is the perceived support from others concerning the behavior and may 

include family, friends, teammates, or online communities.  Targeting this construct in an 

intervention may include peer modeling, peer support, health messages from participants’ 

physician, and family involvement.  Involving physically active peers provides an opportunity 

for intervention participants to model behavior.  Other individuals with SCI were found as the 
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most reliable source for delivering physical activity messages.  The second source was the 

physician of the individual with SCI, followed by family members (Letts et al., 2013). 

Another strategy for social support would be cultivating an online community of persons 

with spinal cord injury that are active or intend to be physically active.  Recruiting people with 

SCI identified a copious amount of sources for SCI community, yet many of these online 

communities provided general information on SCI, specifically cures and technology for 

improving mobility.  A SCI community that advocates physical activity as its primary mission is 

needed in the virtual space. 

A web-based program for advocating physical activity among people with SCI is needed. 

The instrument could be used to guide the development of an online program based on the 

alignment of health education strategies and theoretical constructs from the social cognitive 

theory.  Recommendations for strategies and construct alignment have been provided for an 

intervention.  The instrument may be used as a measurement tool for pre and post-testing of 

participants.  The initial assessment can be used to tailor programs for each individual based on 

low construct scores.  Final assessment can reveal improved social cognitions as well as where to 

improve. 

Future Research 

 The findings from this study indicate need for interventions and education to increase 

physical activity to improve their health, as many or the study participants had little to no 

physical activity. Specific recommendations from the interventions are to teach people how to 

schedule physical activity, develop plans to overcome barriers to physical activity, set goals, 

increase self-efficacy, and give people positive, realistic expectations for participating in 

physical activity (Ginis, Latimer et al., 2011).  Physical activity interventions must be tailored 
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according SCT constructs scores and physical activity levels to help transition them through 

motivational and volitional phases for physical activity (Ginis, Latimer-Cheung et al., 2013).  

Further recommendations are to have greater focus on action planning and coping planning to 

facilitate self-regulatory efficacy, as it was the largest and most significant predictor of physical 

activity in this sample of people with SCI.  Researchers believe a single session of motivational 

interviewing techniques will be a successful strategy for increasing intender’s confidence in 

setting goals for leisure time physical activity and increasing intentions to reach those goals 

(Arbour-Nicitopoulos et al, 2009). 

This study must be interpreted as a pilot testing of the instrument due to the low sample 

size.  Recommendations for future research include modifying the instrument based on the 

results from factor analysis.  Guidelines have been provided based on an exploratory factor 

analysis and remaining consistent with previous findings in the literature.  After obtaining an 

adequate sample size, multiple regression, confirmatory factor analysis, and structural equation 

modeling should be used to further assess validity of the instrument.  An additional 

recommendation for future instrument modification involves the addition of social support items.  

Social support resulted in a lot of variance among the respondents and only a few dimensions of 

social support for physical activity were addressed. Other areas of social support that might be 

included are negative support, such as criticism or complaints, related behavioral support, such 

as planning or discussions of physical activity, or rewarding the individual for engaging in the 

behavior (Sallis et al., 1987). 

The current study revealed the difficulties of recruiting an adequate sample size of people 

with SCI.  This is consistent with past SCI and physical activity studies as the majority of them 

have low sample sizes.  This study began with one online SCI community that had over 50,000 
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members, yet this was not enough to obtain an adequate sample size.  The researcher then spent 

the next six weeks pursuing 22 online SCI communities that advocate for people with SCI, and 

the majority of the communities were linked to major organizations that provide resources to 

people with SCI.  Though engaging and personable materials were shared through the SCI 

community moderators and included an incentive, the researcher only obtained a moderate 

sample size of 126 for the brief survey.   

Future research should improve on study recruitment among people with SCI.  First, the 

researchers of future studies should began contacting multiple potential gatekeepers to people 

with SCI during the planning phases of the study.  The researchers should involve the 

gatekeepers in the planning for recruitment, which may include advertisement development, such 

as flyers or videos, survey format, incentives, and description of benefits to the participant.  The 

researcher should have a comprehensive strategic plan for the dissemination of the study with the 

understanding that recruitment will be difficult and take time.  Another strategy would involve 

recruiting participants before survey dissemination.  An online group can be created to invite 

people with SCI to participate in the study, which could be labeled as an event.  Additionally, 

incentives for each participant, as opposed to a raffle, may be provide better recruitment. 

Lastly, a future research opportunity is investigating the demographic data collected, such 

as age, gender, and geographic location, as well as descriptive information data, such as injury 

level and years since injury, and the differences among these variables for the social cognitive 

subscales.  The sample was predominately white males around the age of 42, which is consistent 

with national data; therefore, this sample is representative of the current population of people 

with SCI (NSCISC, 2014).  Targeted messages could be developed from studying these 

differences and used for developing intervention materials.  For example, a large age range was 
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included in this study and perhaps participants younger in age scored differently on the SCT 

subscales than older individuals in the sample.  Examples for injury characteristics, mean years 

since injury may affect self-regulatory skills for engaging in physical activity and people with 

paraplegia may have scored differently than participants with quadriplegia. Additionally, data 

analysis of the demographic and descriptive information concerning the physical activity scores 

would also be useful to the scientific literature. 

Limitations 

 Several limitations should be considered when interpreting results of this study. 

Recruitment of participants was from a convenient sample of people with SCI that were part of 

an online spinal cord injury community.  People with SCI that did not have access to these 

communities were unable to take the survey. This study employed a cross-sectional design, 

which inhibits the ability to establish causality among variables.  

The results of this study were based on self-report, which assumed that participants 

responded accurately and honestly.  For instance, people without SCI could have possibly taken 

the survey by falsely responding yes to having a spinal cord injury.  In an attempt to address this 

issue, the researcher carefully inspected multiple questions about SCI details for each participant 

for fraudulent claims of SCI.  In addition, the incentive was not a large amount to attract 

potential swindlers.  Respondents that showed no engagement during the survey by selecting the 

same response for each question were removed.  As an additional self-report bias, this study was 

conducted during the winter months, and often people are less physically active when the 

weather is colder.  A few participants made a comment about not being as physically active 

because of the cold weather.  For this study, participants may likely have lower physical activity 

than normal, but could have possibly recorded higher SCT constructs scores as a reflection of 
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typical activity in warmer months.  However, the low sample size may have been attributed to 

desirability bias, which resulted in potential participants not participating in the study due to 

currently low levels of physical activity.  In this scenario, the study may have mainly attracted 

people with SCI that are currently physically active. Therefore, interpret this study cautiously 

when considering use of study results. 

Another limitation is that participants might have misinterpreted some of the items on the 

instrument, which could have skewed participant responses.  However, the employment of the 

cognitive interviewing before primary data collection should have resolved this issue.  In 

addition, two of the SCT variables were non-normally distributed, which may have influenced 

the results; thus, the findings based on these results should be interpreted cautiously.  

 The SCT has some inherent limitations.  Primarily, it is an intrapersonal and interpersonal 

level theory.  Although SCT acknowledges personal factors and the environment, it does not 

directly consider community or political factors that may influence an individual’s engagement 

in a behavior (Bandura, 2004).  Further, the SCT assumes that an individual has received 

necessary resources and opportunities to successfully engage in a given behavior.  In attempt to 

overcome this assumption, the stem statement “If I had all of the accommodations that I need, 

such as specialized equipment or an assistant, I am confident I could…” was included in the 

instrument.  The theory assumes that the individual is motivated to change their behavior. 

However, another behavior theory states that motivation has a direct relationship with ability, 

and highly motivated people are able to accomplish more difficult task (Fogg, 2009).  Further, 

the SCT does not consider affective factors such as mood, fear, or threat.  For instance, 

depression is higher among people with SCI than the general population and may influence 

engaging in physical activity.  Another example, fear of secondary medical conditions, poor 
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quality of life, and even death may influence engagement in physical activity among people with 

SCI.  

 Lastly, the PASIPD, the scale used in this study to collect the outcome measure physical 

activity, has its on limitations.  Though an evaluation of the scale occurred before this study 

among people with SCI, the sample also included other physical disabilities, such as cerebral 

palsy, muscular dystrophy, amputation, and auditory impairment.  Further, this scale has not 

previously been administered electronically.  The online format of the scale may have influenced 

data collection for the physical activity outcome.  Lastly, this scale measures MET hours/day, 

which is not commonly used among physical activity measures for people with SCI.  This made 

it difficult to compare the physical activity levels of the participants in the current study to those 

in previous studies. 

Summary 

 This chapter included a discussion of study findings, implications for health education 

and promotion, recommendations for future research, and limitations.  The researcher discussed 

findings based on the results of the tested hypotheses, which led to the development of an SCT-

based model for predicting physical activity of people with SCI.  The findings of this study 

provide future direction for developing a valid SCT-based instrument for predicting physical 

activity among people with SCI.  Suggestions for designing an intervention for increasing 

physical activity among people with SCI based on the study findings were presented and 

recommendations for future studies were provided.  
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International Standards for Neurological Classification of Spinal Cord Injury 
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Figure from, International Standards for Neurological Classification of Spinal Cord Injury. 

(2015). Retrieved from the American Spinal Injury Association. http://www.asia-

spinalinjury.org/elearning/ASIA_ISCOS_high.pdf 
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APPENDIX E 

Physical Activity Scale for Individuals with Physical Disabilities Scoring Guide 
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Physical Activity Scale for Individuals with Physical Disabilities Scoring Guide 

 

PASIPD score = sum of  (item multiplier x  average hours per day) over items 2-13 

 

Item multipliers 

1. Not scored 

2. 2.5 

3. 3.0 

4. 4.0 

5. 8.0 

6. 5.5 

7. 1.5 

8. 4.0 

9. 4.0 

10. 4.0 

11 4.0 

12. 1.5 

13. 2.5 
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Panel of Expert Profiles 

 

 Name Position/Affiliation Email Address Expertise 

1. James M. Eddy, 

Ph.D. 

 

Dean, Division of 

Continual Learning; 

Principal, SERVE Inc., 

Commercial & 

Entrepreneurial Initiatives; 

Professor of Public Health 

Education; 

Editor, American Journal 

of Health Education; 

The University of North 

Carolina at Greensboro 

jmeddy@uncg.edu 

 

Theory/ 

Instrument 

Development 

2. Beth H. 

Chaney, Ph.D., 

MCHES 

Assistant Professor 

Department of Health 

Education & Promotion, 

East Carolina University 

chaneye@ecu.edu 

 

Theory/ 

Instrument 

Development 

3. Mike Perko, 

Ph.D., MCHES, 

FAAHE 

 

Associate Professor 

Department of Public 

Health Education, 

University of North 

Carolina Greensboro 

mike.perko@uncg.edu 

 

Theory/ 

Instrument 

Development 

4. Adam 

Knowlden, 

CHES, MBA, 

MS, Ph.D. 

 

Assistant Professor, 

Department of Health 

Science, 

The University of Alabama 

aknowlden@ches.ua.edu 

 

Theory/ 

Instrument 

Development 

5. Vijay 

Vasudevan, 

PhD, MPH 

 

Postdoctoral Research 

Associate 

Institute on Disability and 

Human Development 

University of Illinois at 

Chicago 

vvasud2@uic.edu 

 

Disability 

Health 

6. Mara B. Nery-

Hurwit, M.S. 

Doctoral Candidate: 

Movement Studies in 

Disability, Department of 

Exercise and Sport 

Sciences 

College of Public Health 

and Human Sciences, 

Oregon State University 

nerym@oregonstate.edu 

 

Disability 

Health 
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Dear  [Expert], 
 
I am a doctoral student in the department of Health Science at the University of 
Alabama and I am conducting a study entitled "The Development and Validation of a 
Social Cognitive Theory-based Instrument to Predict Physical Activity among People 
with Spinal Cord Injury.” Dr. Lori Turner is my committee chair.  
 
Based on your expertise in the area of [instrument development, health behavior theory, 
or disability research] you have been identified as an expert to help me establish the 
face and content validity of my instrument. Attached please find the operational 
definitions of my variables and the draft instrument with all the subscales. Please read 
the operational definitions and look at the corresponding items on the subscales, and 
then determine the following: 
 
1. Face validity: Does each item appear to measure the intended construct as 

operationally defined? 
2. Content validity: Do the items in each subscale adequately assess the construct 

within the universe of content as operationally defined? 
3. Readability: Is the meaning of each item clear and language appropriate for the 6th 

grade level? 
 

Kindly respond to all aspects and return the instrument with your valuable comments to 
me by October 23, 2015. After receiving your inputs and inputs from other experts, I will 
revise the instrument and send it to you again on October 29, 2015 for a second review. 
The comments on second review would be expected by November 12, 2015. If you 
have any questions I can be reached at (334) 590-1419 or jdwilroy@crimson.ua.edu.  
 
I am extremely thankful for your time, and would like to convey my anticipatory gratitude 
for your valuable comments on the instrument. 
 
Sincerely, 
Jereme Wilroy 
-- 
Jereme Wilroy, M.A., CHES 
Graduate Research Doctoral Fellow 

University of Alabama, Health Science 

Russell 462 

  

tel:%28334%29%20590-1419
mailto:jdwilroy@crimson.ua.edu
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Dear [Expert], 
 
I have completed the first round of modifications using feedback from a total of six 
experts. For this round of review, please make sure that I have incorporated your 
suggestions appropriately. If there are any other changes you would like to see, please 
indicate those changes on the instrument. See attached the revised version of the 
instrument (“final_round”) and your suggested edits document.  
 
In regards to your feedback, I modified the instrument… 
 
I appreciate all of your valuable feedback. Please let me know if you approve the 
revised version of the instrument or if you need me to make more changes 
by November 11, 2015. 
 
Thank you for your time, 
Jereme 
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Section 1: Physical Activity Scale for Individuals with Physical Disabilities (PASIPD) 
 

Section one employs the PASIPD developed by Washburn, Zhu, Mcauley, Frogley, and Figoni 

(2002).  This physical activity scale is a 13-item, seven-day recall that captures information 

about leisure, household, and work related physical activity.  Metabolic equivalent tasks (METs) 

will be used to calculate a total score for each respondent (0-100 METS per hour/day.  The items 

in Section one will not be modified in this study. The PASIPD is included as a separate 

document for your convenience. 

 

(Washburn, R., Zhu, W., Mcauley, E., Frogley, M., & Figoni, S. (2002). The physical activity 

scale for individuals with physical disabilities: Development and evaluation. Archives of 

Physical Medicine and Rehabilitation, 83, 193-200.) 

 

 

Section 1 Instructions: This section includes questions about your physical activity over the past 

seven days. Please do not leave any questions blank and answer each question to the best of your 

ability. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 
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Spinal Cord Injury Physical Activity Behavior Survey 

Panel of Experts Feedback Form, Round 1 
 

Section 2: Social Cognitive Theory Subscale 

 

Section two of this instrument will employ the Social Cognitive Theory (SCT) to measure 

hypothesized predictors of physical activity among people with spinal cord injury.  SCT is based 

on the interplay between the behavior, personal factors, and the environment (Bandura, 1986).  

Concepts of SCT used in this survey include self-regulation, self-efficacy, social support, and 

outcome expectations.  Self-regulation encompasses a person’s ability to reach a long-term 

positive outcome through managing day-to-day impediments. Self-efficacy refers to one’s 

confidence in their ability to perform a given behavior, and will be separated into self-regulatory 

efficacy and task self-efficacy.  Social support includes encouragement, endorsement, or 

involvement from family and friends for a behavior.  Outcome expectations involve anticipated 

effects of engaging in a behavior (Bandura, 2004).   

 

Figure 1. Section 2 research model based on SCT (Ginis et al., 2011). 

Bandura, A. (1986). Social foundations of thought and action. Englewood Cliffs, NJ: Prentice 

Hall. 

Bandura, A. (2004). Health promotion by social cognitive means. Health Education & Behavior, 

31, 143-164. doi: 10.1177/1090198104263660 
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Ginis, K. A., Latimer, A. E., Arbour-Nicitopoulos, K. P., Bassett, R. L., Wolfe, D. L., & Hanna, 

S. E. (2011). Determinants of physical activity among people with spinal cord injury: a 

test of social cognitive theory. Annals of Behavioral Medicine, 42(1), 127-133. 

doi:10.1007/s12160-011-9278-9 

 

 

Section 2 Instructions: The questions in this section use a seven-point rating scale. For each 

statement, please indicate where you fall on the scale by selecting one number. Please do not 

leave any questions blank. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

 

Section 2, Part A: Measuring Self-Regulation Toward Physical Activity 

 

Universal Definition: Self-regulation encompasses a person’s ability to reach a long-term 

positive outcome through managing day-to-day impediments. 

 

Operational Definition: The first set of questions in section two of the instrument are designed to 

assess the participants self-regulatory behaviors for engaging in physical activity.  For the 

purpose of this study, self-regulation is operationally defined as level of control the individual 

exerts through intentions, planning, and goal setting for engaging in physical activity.  A total of 

eight items will be used to assess this construct that includes intentions (items 1 and 2) planning 

(items 3, 4, 5, and 6) and goal-setting (7 and 8).  A 7-point semantic differential scale will be 

used to measure each item.  A range of scores from 8 to 56 is possible for this construct. The 

mean of the item scores will be calculated to provide an overall self-regulation score.  A higher 

score will reflect higher use of self-regulation skills for the target behavior. 

 

Section 2, Part A Instructions: In these next set of statements, please consider your intentions to 

be physically active, if you have a plan for physical activity, and if you have any specific goals 

for yourself concerning physical activity.  

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

 

 

Section 2,Part A Items Measuring Self-Regulation for Physical Activity 

 



 

 160 

10. I will try to do 20 minutes of moderate to heavy physical activity at least 2 days per week 

over the next month. 

 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

11. I intend to do 20 minutes of moderate to heavy physical activity at least 2 days per week over 

the next month. 

 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

12. I have a plan regarding what type of physical activity I will do. 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

13. I have a plan of when I will do physical activity. 

 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 



 

 161 

 

 

14. I have a plan for where I will do physical activity. 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

15. I have a plan for how often I will do physical activity. 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

16. I have a specific goal I would like to achieve through physical activity. 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

 

 

 

 

 

 

17. I have a specific goal concerning how often I would like to engage in physical activity. 

definitely false:   1  :  2  :  3  :  4  :  5  :  6  :  7  : definitely true 
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Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

Section 2, Part B: Measuring Self-Regulatory Efficacy for Physical Activity 

 

Universal Definition: Self-regulatory efficacy refers to an individual’s confidence in their ability 

to perform self-regulatory skills, such as goal setting, scheduling and coping with barriers. 

 

Operational Definition: The second set of questions in section two of the instrument are designed 

to assess the participants self-regulatory efficacy for engaging in physical activity.  For the 

purpose of this study, self-regulatory efficacy is operationally defined as how confident the 

individual feels towards setting goals, scheduling and managing barriers to engage in physical 

activity.  A total of eleven items will be used to assess this construct through efficacy for goal 

setting (items 9 and 10), scheduling (items 11, 12, and 13), and managing barriers (items 14, 15, 

16, 17, 18, and 19). A 7-point semantic differential scale will be used to measure each item.  A 

range of scores from 11 to 77 is possible for this construct. The mean of the item scores will be 

calculated to provide an overall self-regulatory efficacy score. A higher score will reflect a 

higher level of self-regulatory efficacy for physical activity. 

 

Section 2, Part B Instructions:  For the next set of statements, please consider your confidence to 

monitor your physical activity through goal setting, scheduling, and managing barriers. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

Section 2, Part B Items Measuring Self-Regulatory Efficacy for Physical Activity 

 

18. How confident are you that you will set realistic goals for increasing physical activity over 

the next month? 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 
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19. How confident are you that you will develop realistic plans to reach physical activity goals 

over the next month? 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

20.  Assuming you were very motivated, how confident are you that you will schedule ONE 

session of moderate to heavy physical activity for at least 20 minutes into your weekly 

schedule over the next month? 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

21. Assuming you were very motivated, how confident are you that you will schedule TWO 

sessions of moderate to heavy physical activity for at least 20 minutes into your weekly 

schedule over the next month? 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

22.  Assuming you were very motivated, how confident are you that you will schedule THREE 

or more sessions of moderate to heavy physical activity for at least 20 minutes into your 

weekly schedule over the next month? 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 
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yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

 

Assuming you were very motivated, how confident are you that you will participate in moderate 

to heavy leisure time physical activity for at least 20 minutes on 2 days per week over the next 

month even if you were faced with the following barriers: (stem question) 

 

23. Fatigue 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

24. Time constraints 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

25. Transportation problems 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 
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26. Pain 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

27. Bad Weather 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

28. Lack of Support 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

 

 

Section 2, Part C: Measuring Task Self-Efficacy for Physical Activity 

 

Universal Definition: Task self-efficacy refers to a person’s confidence in their ability to 

complete a specific task associated with a given behavior. 

 

Operational Definition: The third set of questions in section two of the instrument are designed 

to assess the participants task self-efficacy for engaging in physical activity.  For the purpose of 

this study, task self-efficacy is operationally defined as how much confidence the individual has 

for completing specific tasks associated with engaging in physical activity.  A total of eight items 
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will be used to assess this construct (items 20, 21, 22, 23, 24, 25, 26, and 27). A 7-point semantic 

differential scale will be used to measure each item.  A range of scores from 8 to 56 is possible 

for this construct. The mean of the item scores will be calculated to provide an overall task self-

efficacy score. A higher score will reflect higher task self-efficacy for the target behavior. 

 

Section 2, Part C Instructions: In these next set of statements, please consider your confidence in 

your ability to engage in physical activity. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

 

If I had all of the resources that I need, such as specialized equipment or an assistant, I am 

confident I could (stem question) 

 

Is the stem item readable? Comments on stem item: 

 

yes 

 

 
 

no 

 

 
 

 

Section 2, Part C Items Measuring Task Self-efficacy for Physical Activity 

 

29. Engage in moderate intensity aerobic activity without stopping for 20 minutes. 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

30. Engage in heavy intensity aerobic activity without stopping for 20 minutes. 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 
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31. Engage in moderate intensity strength training without stopping for 20 minutes. 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

32. Engage in heavy intensity strength training without stopping for 20 minutes. 

 

not at all confident:   1  :  2  :  3  :  4  :  5  :  6  :  7  : completely confident 

 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

 

Section 2, Part D: Measuring Social Support for Physical Activity 

 

Universal Definition: The construct of social support includes encouragement, endorsement, or 

involvement from family and friends to perform a given behavior. 

 

Operational Definition:  The fourth set of questions in section two of the instrument are designed 

to assess the participant’s social support for engaging in physical activity.  For the purpose of 

this study, social support is operationally defined as how much social support the individual 

believes they are receiving from friends and family for being physical active.  A total of three 

items will be used to assess this construct (items 1, 2, and 3). A 7-point semantic differential 

scale will be used to measure each item.  A range of scores from 3 to 21 is possible for this 

construct. The mean of the item scores will be calculated to provide an overall social support 

score. A higher score will reflect a greater level of social support for the target behavior. 

 

Section 2, Part D Instructions: In this first set of statements, please consider the level of support 

you receive from friends and family concerning physical activity.  

 

 

Are the instructions readable? Comments on instructions: 
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Section 2, Part D Items Measuring Social Support 

33.  During the past three months my family or friends did physical activity with me. 

never:   1  :  2  :  3  :  4  :  5  :  6  :  7  : very often 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

34.  During the past three months my family or friends offered to do physical activity with me. 

never:   1  :  2  :  3  :  4  :  5  :  6  :  7  : very often 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

35. During the past three months my family or friends gave me encouragement to do physical 

activity. 

never:   1  :  2  :  3  :  4  :  5  :  6  :  7  : very often 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

Section 2, Part E: Measuring Outcome Expectations Toward Physical Activity 

 

Universal Definition: Outcome expectations involve anticipated effects of engaging in a 

behavior. 

 

 
 yes 

 

 
 no 
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Operational Definition: The fifth set of questions in section one of the instrument are designed to 

assess the participants outcome expectations for engaging in physical activity.  For the purpose 

of this study, outcome expectation is operationally defined as how positive or negative the 

individual believes the result for engaging in physical activity will be.  A total of six items will 

be used to assess this construct (items 27, 28, 29, 30, 31, and 32). A 7-point semantic differential 

scale will be used to measure each item.  A range of scores from 6 to 42 is possible for this 

construct. The mean of the item scores will be calculated to provide an overall outcome 

expectations score. A higher score will reflect more positive outcome expectations for the target 

behavior. 

 

Section 2, Part E Instructions: In these next set of statements, please consider what you believe 

will happen if you engage in physical activity 20 minutes a day for two days a week. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

 

Section 2, Part E Items Measuring Outcome Expectations Toward Physical Activity  

 

Participating in moderate to heavy leisure time physical activity for 20 minutes, at least 2 days 

per week, over the next month would be (stem question) 

 

Is the stem item readable? Comments on stem item: 

 

yes 

 

 
 

no 

 

 
 

 

36. extremely beneficial:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely harmful 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

37. extremely valuable:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely worthless 

Is the item readable? Are the endpoints adequate? Is the item face valid? 
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yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

38. extremely good:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely bad 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

39. extremely relaxing:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely stressful 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

40. extremely enjoyable:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely unenjoyable 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

41. extremely pleasant:   1  :  2  :  3  :  4  :  5  :  6  :  7  : extremely unpleasant 

Is the item readable? Are the endpoints adequate? Is the item face valid? 

yes  no  no  no  no  no  

Comments on item or response endpoints: 

 

 

 

 

Section 2: Content Validity 
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Is the subscale content valid (the items of the subscale adequately 

assess each social cognitive theory construct within the universe of 

content as operationally defined)? 

 

yes 

 

 
 

no 

 

 

Additional comments on Section 2: 

 

 

 

 

 

Section 3: Demographic Data 
 
Section 3 Instructions: For this last section, please select the appropriate response. All responses 

will be kept confidential and private. The data will only be reported as a group. 

 

Are the instructions readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

1. Biological Sex: ☐Male ☐Female 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

2. Age (please type your response)    Years 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

3. Living Arrangement: ☐Single, living alone ☐In relationship, living alone ☐In relationship, 

leaving together ☐Roommate ☐Married ☐Separated ☐Divorced ☐Widower 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 
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4. Ethnicity: ☐Hispanic ☐Non-Hispanic 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

5. Race: ☐African American/Black ☐Asian ☐White ☐American Indian/Alaska Native 

☐Pacific Islander ☐Other 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

6. What country do you live in? (please type your country name)       

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

7. If living in the United States, which region do you live in? 

☐Midwest - IA, IL, IN, KS, MI, MN, MO, ND, NE, OH, SD, WI 

☐Northeast - CT, DC, DE, MA, MD, ME, NH, NJ, NY, PA, RI, VT 

☐Southeast - AL, AR, FL, GA, KY, LA, MS, NC, SC, TN, VA, WV 

☐Southwest - AZ, NM, OK, TX 

☐West - AK, CA, CO, HI, ID, MT, NV, OR, UT, WA, WY 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

8. Education: ☐Some High School ☐High School ☐Associate Degree ☐Bachelor’s Degree 
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☐Master’s degree ☐Doctorate ☐None of the above ☐Other:     

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

9. Employment Status:  ☐Employed for wages ☐Self-employed ☐Out of work looking for 

work ☐Out of work not looking for work ☐Homemaker ☐Student ☐Military ☐Retired 

☐Unable to work 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

10.  What was your total household income before taxes during the past 12 months? 

☐Less than $5,000 ☐$5,000 through $11,999 ☐$12,000 through $15,999 ☐$16,000 

through $24,999 ☐$25,000 through $34,999 ☐$35,000 through $49,999 ☐$50,000 through 

$74,999 ☐$75,000 through $99,999 ☐$100,000 and greater ☐Don't know ☐No response 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

11. Do you have a spinal cord injury: ☐Yes ☐No 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

12. Injury Level: ☐Paraplegia ☐Tetraplegia (or Quadriplegia) 

Is the item readable? Comments on instructions: 
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yes 

 

 
 

no 

 

 
 

 

13. Injury Severity: ☐Complete ☐Incomplete 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

14. Years post-injury:   Years 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

15. Primary mode of mobility: ☐walking ☐wheelchair ☐other assistive device 

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 

 

 
 

 

16. Cause of injury:  ☐motor vehicle accident ☐fall ☐sporting/recreation accident ☐violence 

☐birth defect ☐natural disaster ☐military combat ☐military non-combat ☐other:  

Is the item readable? Comments on instructions: 

 

yes 

 

 
 

no 
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APPENDIX I 

Instrument Drafted in Microsoft Word 
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The purpose of this survey is to gather information for the development of an 

instrument, which measures antecedents of physical activity. Your participation in the 

study is voluntary. You will indicate your permission to participate in the study by your 

completion and submission of the questionnaire.  
 

Section 1: Physical Activity Scale for Individuals with Physical Disabilities (PASIPD) 
 

 (Washburn, R., Zhu, W., Mcauley, E., Frogley, M., & Figoni, S. (2002). The physical activity 

scale for individuals with physical disabilities: Development and evaluation. Archives of 

Physical Medicine and Rehabilitation, 83, 193-200.) 

 

Section 1 Instructions: This questionnaire is about your current level of physical activity and 

exercise. Please remember there are no right or wrong answers. We simply need to assess your 

current level of activity. Please answer each question to the best of your ability. 

1. During the past 7 days how often did you engage in stationary activities such 
as reading, watching TV, computer games, or doing handcrafts? 
4. Never (Go to question #2)  
5. Seldom (1–2d)  
6. Sometimes (3–4d)  
7. Often (5–7d)  
What were these activities?  
 
On average, how many hours per day did you spend in these stationary 
activities? 
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
2. During the past 7 days, how often did you walk, wheel, push outside your 
home other than specifically for exercise. For example, getting to work or class, 
walking the dog shopping, or other errands? 
1. Never (Go to question #3)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
 
On average, how many hours per day did you spend wheeling or pushing 
outside your home?  
1. Less than 1hr   
2. 1 but less than 2hr   
3. 2–4hr 



 

 177 

4. More than 4hr 

 3. During the past 7 days, how often did you engage in light 
sport or recreational activities such as bowling, golf with a cart, hunting or 
fishing, darts, billiards or pool, therapeutic exercise (physical or occupational 
therapy, stretching, use of a standing frame) or other similar activities? 
1. Never (Go to question #4)  
2. Seldom (1–2d)  
3. Sometimes (3–4d)  
4. Often (5–7d)  
What were these activities?  
On average, how many hours per day did you spend in these light sport or 
recreational activities? 
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
4. During the past 7 days, how often did you engage in moderate sport and 
recreational activities such as doubles tennis, softball, golf without a cart, 
ballroom dancing, wheeling or pushing for pleasure or other similar 
activities? 
1. Never (Go to question #5)  
2. Seldom (1–2d)  
3. Sometimes (3–4d)  
4. Often (5–7d)    
What were these activities?  
 
On average, how many hours per day did you spend in these moderate sport 
and recreational activities? 
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
5. During the past 7 days, how often did you engage in strenuous sport and 
recreational activities such as jogging, wheelchair racing (training), off-road 
pushing, swimming, aerobic dance, arm cranking, cycling (hand or leg), 
singles tennis, rugby, basketball, walking with crutches and braces, or other 
similar activities? 
1. Never (Go to question #6)  
2. Seldom (1–2d)  
3. Sometimes (3–4d)  
4. Often (5–7d)    
What were these activities?  
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On average, how many hours per day did you spend in these strenuous sport 
or recreational activities? 
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
6. During the past 7 days, how often did you do any exercise specifically to 
increase muscle strength and endurance such as lifting weights, push-ups, pull-
ups, dips, or wheelchair push-ups, etc? 
1. Never (Go to question #7)  
2. Seldom (1–2d)  
3. Sometimes (3–4d)  
4. Often (5–7d)    
What were these activities?  
 
On average, how many hours per day did you spend in these exercises to 
increase muscle strength and endurance? 
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
Household Activity 

7. During the past 7 days, how often have you done any light housework, such 
as dusting, sweeping floors or washing dishes? 
1. Never (Go to question #8)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
 
On average, how many hours per day did you spend doing light housework?   
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
8. During the past 7 days, how often have you done any heavy housework or 
chores such as vacuuming, scrubbing floors, washing windows, or walls, etc? 
1. Never (Go to question #9)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
 
On average, how many hours per day did you spend doing heavy housework or 
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chores?  
1. Less than 1hr   
2. 1 but less than 2hr   
3. 2–4hr 
4. More than 4hr 
 
9. During the past 7 days, how often you done home repairs like carpentry, 
painting, furniture refinishing, electrical work, etc? 
1. Never (Go to question #10)  
2. Seldom (1–2d)   
3. Sometimes (3–4d) 
4. Often (5–7d) 
 
On average, how many hours per day did you spend doing home repairs?   
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
10. During the past 7 days how often have you done lawn work or yard care 
including mowing, leaf or snow removal, tree or bush trimming, or wood 
chopping, etc? 
1. Never (Go to question #11)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
 
On average, how many hours per day did you spend doing lawn work?   
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr   
4. More than 4hr 
 
11. During the past 7 days, how often have you done outdoor gardening? 
1. Never (Go to question #12)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
On average, how many hours per day did you spend doing outdoor gardening?  
1. Less than 1hr   
2. 1 but less than 2 hr  
3. 2–4hr   
4. More than 4hr 
 
12. During the past 7 days, how often did you care for another person, such as 
children, a dependent spouse, or another adult? 
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1. Never (Go to question #13)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)   
4. Often (5–7d) 
 
On average, how many hours per day did you spend caring for another person?  
1. Less than 1hr   
2. 1 but less than 2hr  
3. 2–4hr 
4. More than 4hr 
 
Work-related Activity 

13. During the past 7 days, how often did you work for pay or as a volunteer? 
(Exclude work that mainly involved sitting with slight arm movement such as 
light office work, computer work, light assembly line work, driving bus or van, 
etc.) 
1. Never (Go to END)  
2. Seldom (1–2d)   
3. Sometimes (3–4d)  
4. Often (5–7d) 
 
On average, how many hours per day did you spend working for pay or as a 
volunteer?  
1. Less than 1hr 
2. 1 but less than 4hr  
3. 5 but less than 8hr  
4. 8hr or more 
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Section 2: Social Cognitive Theory Subscale 

 

Section 2 Instructions: The questions in this section use a seven-point rating scale. For each 

sentence, please indicate where you are on the scale by selecting one number. Please do not 

leave any questions blank.  

 

Section 2, Part A: Measuring Self-Regulation Toward Physical Activity 

 

Section 2, Part A Instructions: In these next set of sentences, please think about when you might 

be physically active, if you have a plan for physical activity, and if you have any specific goals 

for yourself concerning physical activity. The questions in this section use a seven-point rating 

scale (where 1 represents Definitely Not True and 7 represents Definitely True). For each 

statement, please indicate where you fall on the scale by selecting one number.  

 

 

Section 2,Part A Items Measuring Self-Regulation for Physical Activity 

 

42. I will do at least 20 minutes of physical activity, such as wheeling, lifting weights, or playing 

an adapted sport, at least 2 days per week over the next month. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

 

43. I intend to do at least 20 minutes of physical activity, such as wheeling, lifting weights, or 

playing an adapted sport, at least 2 days per week over the next month. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

 

44. I have a plan regarding physical activity. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

45. I have a plan about when I will be physically active. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

 

46. I have a plan for where I will be physically active. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 
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47. I have a plan for how often (number of days or minutes) I will be physically active. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

 

48. I have a specific goal(s) I would like to achieve through physical activity, such as increasing 

strength or losing weight. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

49. I have a specific goal(s) about how often I would like to engage in physical activity, such as a 

specific number of days or minutes. 

 

 1 2 3 4 5 6 7 

Definitely not true      Definitely True 

 

 

Section 2, Part B: Measuring Self-Regulatory Efficacy for Physical Activity 

 

Section 2, Part B Instructions:  For the next set of sentences, please consider your confidence to 

stick with your physical activity through setting goals, scheduling time to be active, and 

overcoming barriers. The questions in this section use a seven-point rating scale (where 1 

represents Not at all confident and 7 represents Completely confident). For each statement, 

please indicate where you fall on the scale by selecting one number. 

 

Section 2, Part B Items Measuring Self-Regulatory Efficacy for Physical Activity 

 

50. How confident are you in your ability to set goals for participating in physical activity over 

the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

51. How confident are you in your ability to create plans to reach your physical activity goals 

over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 
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52. How confident are you in your ability to schedule ONE session of physical activity for at 

least 20 minutes into your weekly schedule over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

53. How confident are you in your ability to schedule TWO sessions of physical activity for at 

least 20 minutes into your weekly schedule over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

54. How confident are you in your ability to schedule THREE or more sessions of physical 

activity for at least 20 minutes into your weekly schedule over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

55. If you were fatigued, how confident are you that you will participate in physical activity for 

at least 20 minutes on 2 days per week over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

56. If you were short on time, how confident are you that you will participate in physical 

activity for at least 20 minutes on 2 days per week over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

57. If you had transportation problems, how confident are you that you will participate in 

physical activity for at least 20 minutes on 2 days per week over the next month? 

 

 1 2 3 4 5 6 7 
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not at all confident                          completely 

confident 

 

58. If you were having pain due to spinal cord injury, how confident are you that you will 

participate in physical activity for at least 20 minutes on 2 days per week over the next 

month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

59. If there was bad weather, how confident are you that you will participate in physical activity 

for at least 20 minutes on 2 days per week over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

60. If you lacked support, such as assistance or money, how confident are you that you will 

participate in physical activity for at least 20 minutes on 2 days per week over the next 

month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

61. If you lacked motivation, how confident are you that you will participate in physical activity 

for at least 20 minutes on 2 days per week over the next month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

62. If you lacked knowledge of adapted physical activity, how confident are you that you will 

participate in physical activity for at least 20 minutes on 2 days per week over the next 

month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 
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63. If you lacked access to an accessible fitness center or park, how confident are you that you 

will participate in physical activity for at least 20 minutes on 2 days per week over the next 

month? 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

Section 2, Part C: Measuring Task Self-Efficacy for Physical Activity 

 

Section 2, Part C Instructions: In these next set of sentences, please consider your confidence in 

your ability to be physically active. The statements in this section use a seven-point rating scale 

(where 1 represents Not at all confident and 7 represents Completely confident). For each 

statement, please indicate where you fall on the scale by selecting one number. 

 

 

If I had all of the accommodations that I need, such as specialized equipment or an assistant, I 

am confident I could (stem question) 

64. Push wheelchair without stopping for 20 minutes at a pace that requires some concentration 

and increases breathing and heart rate a little faster than normal. 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

65. Push wheelchair without stopping for 20 minutes at a pace that requires a lot of concentration 

and increases breathing and heart rate much faster than normal. 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

66. Lift weights, such as machines or dumbbells, for 20 minutes that makes my muscles feel 

warmer than normal and requires some concentration to complete. 

 

 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

67. Lift weights, such as machine or dumbbells, for 20 minutes that makes my muscles begin to 

burn and feel tight and tense and requires full concentration to complete. 
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 1 2 3 4 5 6 7 

not at all confident                          completely 

confident 

 

 

 

Section 2, Part D: Measuring Social Support for Physical Activity 

 

Section 2, Part D Instructions: In these next set of statements, please consider the level of 

support you receive from friends and family concerning physical activity. The questions in this 

section use a seven-point rating scale (where 1 represents Never and 7 represents Very Often). 

For each statement, please indicate where you fall on the scale by selecting one number. 

68. During the past three months my family or friends were physically active with me. 

1 2 3 4 5 6 7 

never                          very often 

 

 

69. During the past three months my family or friends offered to be physically active with me. 

1 2 3 4 5 6 7 

never                          very often 

70. During the past three months my family or friends gave me encouragement to be physically 

active. 

1 2 3 4 5 6 7 

never                          very often 

 

 

 

 

Section 2, Part E: Measuring Outcome Expectations Toward Physical Activity 

 

Section 2, Part E Instructions: In these next set of statements, please consider what you believe 

will happen if you engage in physical activity 20 minutes a day for 2 days a week. This section 

uses a seven-point rating scale, where 1 represents positive outcomes and 7 represents negative 

outcomes of physical activity. For each statement, please indicate where you fall on the scale by 

selecting one number. 

 

 

 

Participating in physical activity for a minimum of 20 minutes, at least 2 days per week, over the 

next month would be: (stem question) 
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71.  
 1 2 3 4 5 6 7 

extremely 

beneficial 

for my body 

 extremely 

harmful for 

my body 

72.   

 1 2 3 4 5 6 7 

extremely 

valuable for 

my health 

 extremely 

worthless to 

my health 

73.   

 1 2 3 4 5 6 7 

extremely  

good for my 

mind 

 extremely 

bad for my 

mind 

74.   

 1 2 3 4 5 6 7 

extremely 

stress-

reducing 

 extremely 

stressful 

75.   

 1 2 3 4 5 6 7 

extremely 

enjoyable 

 extremely 

unenjoyable 

76.   

 1 2 3 4 5 6 7 

extremely 

pain-relieving 

 extremely 

painful 
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Section 3: Demographic Data 
 
Section 3 Instructions: For this last section, please select the appropriate response. All responses 

will be kept confidential and private. These data will only be reported in grouped form with no 

personal identifiers included.  

 

11. Biological Sex: ☐Male ☐Female ☐Not listed:    

12. Age (please type your response)    Years (at last birthday) 

13. Living Arrangement: ☐Single, living alone ☐In relationship, living alone ☐In relationship, 

living together ☐Have a roommate(s) ☐Married ☐Separated ☐Divorced ☐Widow(er) 

14. Ethnicity: ☐Hispanic ☐Non-Hispanic 

15. Race (choose all that apply): ☐African American/Black ☐American Indian/Alaska Native 

☐Asian ☐Pacific Islander ☐White ☐Not listed:   

16. What country do you live in? (please type your country name)       

17. If living in the United States, which state do you live in? 

☐(Drop down box of all states) 

18. Education: ☐Some High School ☐High School ☐Associate Degree ☐Bachelor’s Degree 

☐Graduate degree ☐None of the above ☐Other:     

19. Employment Status:  ☐Employed for wages ☐Self-employed ☐Out of work looking for 

work ☐Out of work not looking for work ☐Homemaker ☐Student ☐Military ☐Retired 

☐Unable to work 

20.  What was your total household income before taxes during the past 12 months? 

☐Less than $5,000 ☐$5,000 through $11,999 ☐$12,000 through $15,999 ☐$16,000 

through $24,999 ☐$25,000 through $34,999 ☐$35,000 through $49,999 ☐$50,000 through 

$74,999 ☐$75,000 through $99,999 ☐$100,000 and greater ☐Don't know ☐No response 

17. Do you have a spinal cord injury: ☐Yes ☐No ☐Don’t know 
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18. Injury Level: ☐Paraplegia ☐ Quadriplegia (a.k.a. Tetraplegia) 

19. Injury Severity: ☐Complete (no movement or feeling below injury) ☐Incomplete 

(movement or feeling below injury) 

20. Years post-injury:   Years 

21. Primary mode of mobility: ☐walking ☐manual wheelchair ☐power wheelchair ☐other 

assistive device:     

22. Cause of injury:  ☐motor vehicle accident ☐fall ☐sporting/recreation accident ☐violence 

☐birth defect ☐natural disaster ☐military combat ☐military non-combat ☐other:    

 

 

 

APPENDIX J 

Electronic Version of the Instrument (Information Sheet for Research is Embedded) 
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APPENDIX K 

Flyer for Survey Recruitment 
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APPENDIX L 

Recruitment Table 
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Recruitment Table 

Organization Description  Views 

Life After Spinal 

Cord Injury 
 A motivational program for people with disabilities, 

rehabilitation programs, medical education seminars and 

other community events.  

 Facebook Page 

 52,464 page likes 

 

 40 shares 

 25 likes 

ABC Medical  Company of urological supplies and other medical 

products committed to supporting adaptive sports, with a 

mission to help people with disabilities lead healthier 

lives. 

 Facebook Post 

 1,527 page likes  

 Email Blast to 4,000 people 

 

 19 shares 

 6 likes 

 

Christopher and 

Dana Reeves 

Foundation 

 The Reeve Foundation is dedicated to curing spinal cord 

injury by funding innovative research, and improving the 

quality of life for people living with paralysis through 

grants, information and advocacy. 

http://www.spinalcordinjury-paralysis.org/home 

 Discussion Forum 

 2,350 members 

 

 131 views 

Apparalyzed  Apparelyzed is an international website, designed to let 

those affected by a spinal cord injury to share information 

on all aspects of living with this devastating condition. 

 Over 20,000 members. 

 

 361 views 

Care Cure Pages  CareCure is an online community that has over 70 forums 

that include a myriad of discussion topics related to spinal 

cord injury. http://sci.rutgers.edu 

 30,972 members 

 

 1,136 views 

Lakeshore 

Foundation 
 Lakeshore Foundation is a fitness, recreation, sport and 

research organization for people with physically disabling 

conditions located in Birmingham, AL. 

 Facebook Post 

 3,671 page likes 

 

 4 likes 

Spinal Cord 

Injury Support 

Group (Closed 

Group) 

 Support Group for anyone who has a Spinal Cord Injury 

and anyone who is a caregiver to someone who has a SCI. 

 Facebook Post 

 284 Members 

 24 likes 

 1 share 

http://www.spinalcordinjury-paralysis.org/home
http://sci.rutgers.edu/
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Spinal Cord 

Injury Survivors 

Only (Closed 

Group) 

 A group created specifically for people who have Spinal 

Cord Injury. 

 Facebook post 

 516 members 

 

 9 likes 

National 

Wheelchair 

Basketball 

Association 

 The National Wheelchair Basketball Association (NWBA) 

is comprised of over 200 basketball teams across twenty-

two conferences and seven divisions. 

 Official Facebook page of NWBA 

 8,701 page likes 

 

 6 likes 

Spinal Cord 

Injury – Alberta 
 Founded in 1961, and offers support, direct service, 

information and advocacy to Albertans with spinal cord 

injuries and other physical disabilities. 

 Facebook post 

 1,607 page likes 

 

 17 page likes 

Living Spinal 

Community 
 This group is for people living with paralysis, their family 

members and medical practitioners who work with those 

living with paralysis. Our goal with this group is to create 

a safe and fun place to build community, support one 

another and to share innovative ideas to help us all live 

better lives. 

 Facebook Post 

 4 members (connected to Living Spinal – 1,643 page 

likes)  

 

 4 views 

Men’s Spinal 

Cord Injury Peer 

Support Group – 

Spinal Network 

 

 Richard Green, MSW, Lead Social Worker for Sharp 

Rehabilitation Center, has started a Men's Group for men 

who have spinal cord injuries. 

Unknown 

Spinal Cord 

Injury – British 

Columbia 

 Number one source of information and peer support for 

people living with spinal cord injury (and related physical 

disabilities) in British Columbia. 

 Facebook post 

 1,752 page likes 

 

Responded 

but never 

posted 

Empower Spinal 

Cord Injury, Inc 
 Enabling individuals with spinal cord injuries to lead more 

meaningful and independent lives, through a residential 

rehabilitation program. 

 Facebook post 

 1,827 page likes 

 

Responded 

but never 

posted 
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Joni and Friends  For 35 years, Joni and Friends has been dedicated to 

accelerating ministry to people who are affected by 

disability, meeting physical, emotional and spiritual needs 

in practical ways, while extending the love and message of 

Christ. 

 Facebook post 

 60,215 page likes 

 

Responded 

but referred to 

other 

organizations. 

United Spinal 

Association 

 

 

 

 

 

 Non-profit membership organization created by paralyzed 

veterans to improve the quality of life of all Americans 

living with spinal cord injuries and disorders. 

 Facebook post 

 3,059 page likes 

No Response 

Making Strides 

Spinal Cord 

Injury Recovery 

Centre 

 

 

 Making Strides is a wellness centre that works to achieve 

functional goals for an improved quality of life through 

exercise based recovery. 

 Facebook post 

 3,675 page likes 

No Response 

Spinal Cord 

Injuries Australia 

 

 

 

 Not-for-profit organization that provides services, 

information, advocacy and resources for people with a 

spinal cord injury. 

 Facebook post 

 2,230 page likes 

No Response 

Adaptive Sports 

– U.S. 

Department of 

Veterans Affairs 

 

 

 The Department of Veterans Affairs offers adaptive sport, 

art therapy and recreation programs to help Veterans re-

define their capabilities. 

 Facebook post 

 1,876 page likes 

No Response 

Spinal Cord 

Injury 

 

 

 Apparalyzed Facebook page 

 Facebook post 

 16,138 page likes 

No Response 

Amy Van Dyken 

Foundation 

 

 

 

 

 Non-profit organization that provides essential medical 

equipment for people with spinal cord injuries who cannot 

afford them. 

 Facebook post 

 879 page likes 

No Response 

Spinal Cord 

Injury 

Community 

 

 A top resource to access information on spinal cord injury. 

 Facebook post 

 8,050 page likes 

No Response 
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Wheel Life  Online community for people who use wheelchairs. This is 

a positive place to meet friends, find resources, and share 

advice with one another.  

 Facebook post 

 23,228 page likes 

No Response 
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Correspondence for Survey Dissemination 
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Hi Jereme, 

We're happy to help!  

Please forward the survey link over when you have and I'll share on LASCI. 

Thank you, 

 

Lisa Wells 
Get Social Consulting 

  

The information contained in this transmission may contain privileged and confidential 

information, including patient information protected by federal and state privacy laws. It is 

intended only for the use of the person(s) named above. If you are not the intended recipient, you 

are hereby notified that any review, dissemination, distribution, or duplication of this 

communication is strictly prohibited. If you are not the intended recipient, please contact the 

sender by reply email and destroy all copies of the original message. 

 

From: jdwilroy@crimson.ua.edu 

Subject: Spinal Cord Injury Research for Dissertation 

Date: Fri, 4 Sep 2015 14:42:44 -0500 

CC: burns@uromed.com 

To: lisadianewells@hotmail.com 

 

Hello Lisa and Bert, 

 

Two years ago you helped with a research study I was conducting for my Master’s degree. I am 

now in the doctoral program in health promotion at the University of Alabama, and currently 

working on my dissertation. My previous study was to aid in the development of a web-based 

program to improve health in people with physical disabilities. The current study, my 

dissertation, is the next step towards that goal. I am developing an instrument that will be used to 

the guide the web-based program. This instrument will assess thoughts and behaviors that 

influence physical activity among people with spinal cord injury.  

 

If you’re able to help out, I would really appreciate it, but I understand if you are unable to. I 

need a sample of at least 300 people with spinal cord injury to take the survey. I am currently 

developing the survey and hope to have it ready by December for data collection. If you have 

any questions you would like me to answer before offering help in disseminating the survey, I 

would be more than happy to answer by email or phone. 

 

Thank you for your time and I look forward to hearing back from you, 

Jereme 

-- 

Jereme Wilroy, M.A., CHES 
Graduate Research Doctoral Fellow 

University of Alabama, Health Science 

Office: Russell 462 

(334) 590-1419 
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Hello, 

I am a doctoral student at the University of Alabama.  Currently, I am conducting my 

dissertation, which is to develop a survey concerning physical activity behaviors among people 

with spinal cord injury. This survey will be used to construct tailored physical activity programs 

for people with SCI. Being a T5 complete spinal cord injury myself, physical activity has greatly 

impacted my quality of life, and I want others to have the same benefits.  

 

I am in need of participants for this survey. I am seeking organizations to share the survey on 

social media, such as Facebook and Instagram. I have provided a flyer below with the 

description and survey link. Please consider sharing this survey. I am more than willing to 

provide more information or answer any questions concerning my dissertation study. 

Thank you for your time! 

Jereme 

 

Description 

Please take 10-15 minutes to complete this survey - The Spinal Cord Injury Physical Activity 

Behavior Survey. Information collected will contribute to improving quality of life among 

people with SCI. Opportunity to win a $20 Amazon.com gift card! Please LIKE & SHARE this 

post!  

Follow this link to take the survey: 

http://alabama.az1.qualtrics.com/SE/?SID=SV_bq17zW6FVtStXg1 

 

  

http://alabama.az1.qualtrics.com/SE/?SID=SV_bq17zW6FVtStXg1
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Post to Organization Pages: 

Hello!  

I am excited to be a part of the group and discuss shared struggles and victories with having an 

SCI. My injury is T5 complete and I'm 10 1/2 years in. I hope to graduate with a doctorate in 

Health Education/Promotion this May so that I can conduct SCI research and develop programs 

to improve quality of life. However, I am in need of at least 50 more participants for my 

dissertation study and must stop data collection in a few days. 

If you have a few minutes please take my survey! Opportunity to win GIFT CARDS! I really 

appreciate your time!! If the survey stops loading at any point, just click the link again and it will 

pick up where you left off. 

 

Post to Discussion Boards: 

August 31st, 2005, I headed down to Grand Bay, Alabama with my father and brother to clean 

up at my grandma's house in the wake of hurricane Katrina. Clean up included picking up limbs 

and cutting up falling trees in order to clean up the yard from debris. Two hours in I wandered 

over to help my dad as he was cutting down a tree. The tree, originally a 30 foot pine, was about 

10-12 feet as the hurricane had snapped it like a twig. I was helping to direct the tree and when I 

went to move out of the way, I slipped and fell on the ground. The tree somehow twisted and fell 

sideways on top of me, right across my back. I was doubled over on the ground, crushed between 

the large pine and the earth. I could not breath, I could barely move my arms out in front of 

me...grasping to be pulled out, grasping for life. My father rushed over. The tree was too heavy 

to move. He grabbed my arms and tried to pull. Though being 5'10" 200 pounds of solid muscle 

my dad fell to ground when our grip slipped, not budging me an inch out from under the tree. 

This was it, my life on earth was over. I was calm, I was ready, I waited for the last few moments 

of suffocation to pass. My dad, in a panic, felt prompting to pull again a second time. He grabbed 

and pulled and miraculously, I slipped out.  

Immediately I knew my body was broken as it was contorted with no feeling below my arms. 

Immediately I knew my life had been spared. Though I still had to lay for another 45 minutes 

with a broken and dislocated spine, broken ribs, and a punctured lung filling with blood waiting 

for a helicopter to arrive, I knew I would live. The ER doctors didn't know a lung could hold so 

much blood without bursting, the surgeon had never seen a spine broken so badly on anyone who 

had lived. August 31st, 2005, two weeks after my 16th birthday,  my story of living with a T5 

complete spinal cord injury began.  

The past 10 years have been abounding in life as I have learned how to live with my injury. I was 

in rehab for only 4 weeks, finished out the semester in school with all A's, finished high school, 

went to college at the University of Alabama and received a bachelor's and master's degree while 

playing 5 years of collegiate wheelchair basketball. I've started a PhD program, married the love 

of my life, and we are expecting a new born baby this year. Being paralyzed has not slowed me 

down thanks to my faith in God, my support system, and my active lifestyle. Physically, I believe 

exercise has been the primary combatant against a life of sedentary behavior, chronic health 

diseases, depression, secondary medical conditions and poor quality of life. I want to share what 

I have learned about being physically active and how it can greatly improve the lives of people 

with SCI. For my PhD, I am completing a dissertation on that very topic with the end goal of 

working at a great research facility and developing personalized wellness programs for people 
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living with SCI.  

If you have a spinal cord injury, PLEASE take 10-15 minutes to complete this survey - The 

Spinal Cord Injury Physical Activity Behavior Survey - and share with others.  Opportunity to 

win 1 of 25 Amazon.com gift cards!  Information collected contributes to improving quality of 

life among people with SCI.   

If you do not have SCI please share with someone who does! 

Follow this link to take the survey:  

http://alabama.az1.q...bq17zW6FVtStXg1 

My sincerest gratitude, 

Jereme 

 

http://alabama.az1.qualtrics.com/SE/?SID=SV_bq17zW6FVtStXg1



